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CHAPTER  XXXVII. 


SURGICAL  DISEASES  OF  THE  SKIN  AND  ITS  APPENDAGES. 

The  various  affections  peculiar  to  the  skin,  such  as  eczema,  scabies,  impetigo, 
acne,  lepra,  psoriasis,  &c.,  fall  within  the  province  of  the  Surgeon,  and  are 
commonly  treated  by  him  in  practice  ;  but,  as  the  consideration  of  these  would 
necessarily  lead  into  the  whole  subject  of  Dermatology,  the  limits  of  this  work 
would  not  allow  me  to  discuss  so  extensive  and  special  a  branch  of  Surgery  ; 
and  I  must  therefore  content  myself  with  the  consideration  of  some  of  those 
affections  of  the  skin,  which,  requiring  operative  interference,  may  be  more 
properly  looked  upon  as  within  the  scope  of  the  present  Treatise.  These 
diseases  may  be  considered  under  the  several  heads  of  Diseases^  of  the  Skin 
itself,  including  the  various  forms  of  non-malignant  ulceration,  and  the 
malignant  ulcers  and  tumours,  and  Diseases  of  the  Appendages  of  the  Skin,  as 
the  nails.  We  have  already  in  Chapter  VI.  considered  the  ordinary  non- 
malignant  ulcers  of  the  skin,  and  in  Chapter  XXXIV.  some  of  the  simple 
tumours  that  occur  in  connection  with  the  'tissue. 

DISEASES    OP    THE    APPENDAGES    OP    THE  SKIN. 

Diseases  of  the  Nails. — The  nails  may  become  diseased,  as  the  result 
of  mechanical  injury,  or  as  a  part  of  some  general  cutaneous  affection.  ^  A 
violent  blow  or  pinch  often  partly  loosens  the  nail  and  causes  an  extravasation 
of  blood  beneath  it.  It  then  becomes  black  and  slowly  separates.  No  treat- 
ment is  required  beyond  protecting  the  part  by  some  convenient  covering. 

In  some  broken  states  of  health,  and  especially  in  persons  suffering  from 
squamous  disease  of  the  skin,  the  nails  occasionally  become  blackish  or  dark- 
brown  in  colour,  are  rugged,  dry,  and  cracked,  scaling  off,  as  it  were,  witlaout 
any  apparent  affection  of  the  matrix.  This  condition,  of  which  I  have  seen 
several  instances,  is  best  treated  by  a  course  of  alteratives  or  tonics,  the 
disease  yielding  as  the  general  health  becomes  improved.  Arsenic  will  often 
be  found  of  great  service,  either  alone  or  with  mercury. 

Onychia  is  a  disease  of  the  nails  dependent  on  inflammation  of  the  matrix  ; 
it  occurs  uuder  two  forms,  the  simple  and  the  sjoecific. 

In  Simple  Onychia  there  are  redness,  heat,  and  swelling  usually  on  one 
side  of  the  nail,  and  in  the  angle  of  the  tissue  in  which  it  is  implanted ;  there 
is  discharge  of  pus,  and  the  nail  gradually  loosens,  becomes  dark-coloured,  and 
somewhat  shrivelled,  and  may  eventually  be  thrown  off",  a  new  nail  making  its 
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appeamucc  below,  which  commonly  assumes  a  somewliat  thickened  and  n]<rged 
shape,  This  disease  usually  results  from  some  sli^lit  injury,  as  the  running  of 
a  thorn  or  splinter  into  the  finger.  The  treatment  consists  in  cutting  away 
any  part  of  the  nail  that  becomes  loose,  so  that  no  discharge  may  accumulate 
beneath  it.  The  inflammation  may  be  subdued  by  hot  moist  applications. 
In  some  cases  a  lotion  composed  of  Liq.  Plumb,  subacetatis  5ss.  Rectified 
spirit  sj.  and  water  @  Oj.,  will  be  found  most  efficacious.  The  application  of 
iodoform  is  often  useful. 

Syphilitic  Onychia  is  a  more  serious  afl;ection,  and  is  often  dependent 
on  injm-ies  inflicted  on  the  finger  during  constitutional  syphilis.  In  it  a 
dusky-red  or  livid  inflammation  takes  place  at  the  sides  or  root  of  the  nail  ; 
ulceration  is  set  uj),  accompanied  by  the  discharge  of  sanious  and  veiy  fetid 
pus  ;  and  large  loose  granulations  spring  up  at  its  root  and  sides,  so  that  the 
end  of  the  toe  or  finger  that  is  affected  (and  this  is  most  commonly  either  the 
great  toe,  the  thumb,  or  the  index-finger)  becomes  greatly  enlarged  and 

bulbous  in  shape.  The  nail  then  shrivels, 
becomes  brown  or  black,  and  peels  off  in 
strips  (Fig.  -118)  ;  after  its  separation, 
thick  epidermic  masses,  forming  abortive 
attempts  at  the  production  of  a  new  nail, 
may  develop  at  the  base  and  sides.  In 
the  Treatment,  both  local  and  constitu- 
tional means  are  required.  The  first  and 
most  essential  point  is  to  remove  the  nail, 
Fig.  4i8.-syphiiitic  onychia.  either  in  wholc  Or  part,  for  it  acts  as  a 

foreign  body,  and  prevents  the  heahng 
of  the  surface  from  which  it  springs  ;  the  ulcer  may  then  be  treated  with 
iodoform  or  well  rubbed  with  the  nitrate  of  silver,  and  di-essed  with  black 
wash.  Colles  recommends  fumigating  it  with  a  mercurial  candle,  made  by 
melting  a  drachm  of  cinnabar  and  two  ounces  of  white  wax  together.  The 
constitutional  treatment  is  that  of  syj^hilis. 

Ingrowing  of  the  Nail  is  an  extremely  painful  and  troublesome  affection, 
principally  occurring  in  the  great  toe,  and  brought  about  by  wearing  pointed 
shoes,  by  which  the  sides  of  the  soft  part  of  the  toe  are  pressed  upon,  and 
made  to  overlap  the  edge  of  the  nail.  An  ulcer  here  forms,  the  liability  to 
which  is  greatly  increased  by  the  nail  being  cut  square,  so  that  the  flesh 
presses  against  a  sharp  and  projecting  corner  of  it  ;  this  ulcer  secretes  a  fetid 
sanious  discharge,  and  large  granulations  are  thrown  up  by  it.  The  conse- 
quence is  inability  to  walk  or  even  stand  with  comfort. 

Treatment— In  the  very  early  stages  before  ulceration  has  taken  place, 
further  trouble  may  often  be  prevented  by  scraping  the  nail  along  its  middle 
with  a  piece  of  broken  glass  or  a  knife,  or  filing  it  down  till  it  is  about  as  thin 
as  a  sheet  of  note-paper.  At  the  same  time,  its  free  end  should  be  cut  short 
in  the  middle,  and  its  corners  allowed  to  grow  well  beyond  the  matrix,  so  that 
the  natural  edge  of  the  nail  and  not  a  sharp  angle  shall  be  in  contact  M  ith  the 
soft  parts.  When  the  soft  parts  begin  to  overlap  the  nail  various  plans  have 
been  devised  Avith  a  view  of  raising  the  edge  of  the  nail,  and  ]ircssing  aside 
the  soft  structures.  I  have  never,  however,  seen  much  permanent  benefit 
result  from  any  of  these  means  ,•  and  the  only  method  that  is,  I  think,  really 
serviceable  to  the  patient,  is  the  removal  of  the  whole  nail.    As  this  operation 
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is  an  excessively  painful  one,  the  patient  should  be  ansesthetized  with  nitrons 
oxide,  or  the  matrix  may  he  rendered  insensitive  by  the  ether-spray.  The 
Surgeon  holds  the  diseased  toe  in  his  left  hand,  and  then  running  one  blade 
of  a  strong  sharp-pointed  pair  of  scissors  under  the  nail  up  to  its  very  root,  he 
cuts  through  its  whole  length,  and,  removing  the  scissors,  seizes  first  one  half 
and  then  the  other  with  a  pair  of  dissecting  forceps,  and  twists  them  away 
from  their  attachments.  The  surface  left  is  still  covered 
by  the  deeper  layer  of  the  epithelium,  which  becomes  dry 
and  hard  in  a  few  days.  The  back  of  the  scissors  usually 
wounds  the  matrix  in  the  middle  line,  and  here  granula- 
tions may  form.  The  new  nail  usually  gi'ows  straight  and 
healthy.  In  some  rare  cases,  however,  I  have  seen  a  faulty 
direction  assumed  by  it.  If  this  should  happen  the  nail 
must  be  again  removed,  and  the  matrix  dissected  away.. 
Avulsion  of  the  toe-nail  is  usually  unattended  by  danger.  I 
Avas,  however,  once  called  upon  to  amputate  a  foot  for  ^=ii6to* 
gangrene,  which  had  followed  the  operation  performed  on  ^.^^  4i9._Hyper- 
an  elderly  person.  t'oi'lry  ^'^'}^^- 

^  rr,       -XT  r\         ■       ^^     £  ij.  foniiity  of  Toe- 

Htpertrophy  of  Toe-Nail.  Occasionally  from  neglect  nau. 
the  toe-nail  may  become  enormously  hypertrophied  and 
twisted,  looking  more  hke  a  horn  than  a  nail,  as  in  the  accompanying 
drawing  (Fig.  419)  taken  from  a  patient  in  whom  the  nail  had  been  allowed 
to  grow  uncut  for  twenty  years,  producing  complete  lameness.  I  removed 
the  whole  nail  in  one  piece  by  avulsion,  and  completely  restored  the  utility  of 
the  foot. 

DISEASES    OF    THE  SKIN. 

Lupus. — Under  the  term  lupus  various  affections  of  the  skin  were  formerly 
included,  which  had  but  little  in  common  with  each  other  beyond  running  a 
chronic  course  and  leading  to  destruction  of  the  cutaneous  tissues,  with  or 
without  ulceration.  It  is  now  limited  to  two  diseases  which,  although  in- 
cluded under  the  common  name,  are  in  reahty  quite  distinct.  These 
affections  are  distinguished  as  Lupus  Erythematosus  and  Lupus  Vulgaris. 
When  the  term  lupus  is  used  alone  it  is  applied  only  to  the  latter  disease. 

Iiupus  Erythematosus. — This  disease  was  originally  described  as  an 
affection  of  the  sebaceous  follicles.  Hebra  in  1845  gave  it  the  name  of  Sebor- 
rhoea  Congestiva.  It  is  now  generally  known  by  the  name  of  Lupus  Erythe- 
matosus. It  consists  essentially  in  a  chronic  inflammation,  affecting  chiefly  the 
sebaceous  folUcles  and  the  tissues  immediately  sm-rounding  them.  There  is  an 
increased  secretion  of  sebaceous  matter  from  the  follicle  by  which  the  acini  of 
the  gland  become  dilated  and  the  duct  widened.  The  parts  immediately 
surrounding  the  follicle  show  the  ordinary  signs  of  chronic  inflammation,  the 
capillaries  being  dilated  and  the  tissues  infiltrated  with  small  round  cells. 
The  disease  terminates  in  destruction  of  the  follicles,  and  the  chronic  in- 
flammatory products  partly  degenerate  and  are  absorbed,  and  partly  become 
developed  into  cicatricial  tissue. 

The  disease  commences  as  a  sharply  defined  red  patch,  the  colour  of  which 
disappears  almost  entirely  on  pressure.  The  redness  is  most  marked  round 
the  orifices  of  the  follicles.  The  spots  may  be  isolated  or  in  groups,  and  vary 
in  size  from  a  pin's  head  to  a  split  pea.    The  patch  soon  becomes  covered  by 
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an  adherent  scale,  which  is  greasy  to  the  toucli.  If  this  be  removed  it  is  found 
to  be  continuous  with  the  plugs  of  altered  sebaceous  matter  filling  the  dilated 
ducts  of  the  follicles.  The  patches  itch  slightly,  l)ut  are  not  actually  painful. 
As  the  disease  advances  the  spots  slowly  increase  in  size  at  the  circumference, 
while  the  central  parts  become  paler,  slightly  depressed,  and  cicatricial— the 
thm  scar-tissue  being  dry  like  parchment  and  often  scaly.  There  is  no 
tendency  to  suppuration  or  ulceration.  Another  and  less  common  variety  of 
the  disease  is  described  in  which  it  commences  as  numerous  discrete  spots,  and 
spreads  by  the  appearance  of  fresh  patches,  rather  than  by  extension  from  a 
single  centre.  Lupus  erythematosus  is  most  common  on  the  cheeks.  It  may 
occur  also  on  the  ears,  lips,  scalp,  and  the  backs  of  the  hands.  The  disease 
runs  an  extremely  chronic  course,  often  lasting  many  years,  and  causing  great 
disfigui-ement.  It  has  a  great  tendency  to  relapse  after  apparent  cure.  Attacks 
of  erysipelas  are  not  uncommon  during  its  progi-ess.  The  cause  is  unknown. 
No  distinct  connection  has  been  traced  between  it  and  scrofula  or  syphilis,  and 
it  is  not  hereditary  or  contagious.  It  commences  usually  in  young  adult  life 
after  the  eighteenth  year,  and  is  most  common  in  women. 

Treatment— 1^0  drug  exerts  any  specific  influence  on  the  disease,  and  the 
constitutional  treatment  consists  therefore  merely  in  attending  to  the  general 
health  on  ordinary  principles.  Locally,  Kaposi  states  that  he  has  found  the 
application  of  Emplastrum  Hydrargyri  the  most  efficient  mode  of  treatment. 
The  surface  may  be  cleaned  before  its  application  by  being  smeared  with  oil 
and  well  washed  with  soft  soap.  The  plaster  should  be  spread  thickly  on  thin 
hnen,  and  changed  daily.  Strong  caustics  are  not  to  be  recommended,  and 
the  results  obtained  by  the  application  of  superficial  escharotics  has  not  been 
encouraging.  Painting  with  iodine  has  also  been  recommended.  It  excites  a 
certain  degree  of  inflammation  after  a  few  applications,  in  consequence  of 
which  the  sebaceous  plugs  in  the  ducts  of  the  follicles  seem  to  become  softened 
and  discharged,  thus  causing  temporary  improvement.  Linear  scarification 
repeated  at  intervals  of  about  a  week  has  been  found  beneficial  in  some  cases. 
In  others  the  daily  application  of  collodion  has  been  of  use. 

Lupus  Vulgaris  or  Lupus  :  Pathological  Appearances. — This  disease 
commences  in  the  deep  layer  of  the  cutis  vera.  In  its  earliest  stage  circular 
accumulations  of  small  round  cells  are  seen  displacing  the  bundles  of  fibrous 
tissue.  The  surrounding  vessels  are  dilated,  and  new  capillaries  exist  amongst 
the  cells,  and  thus  the  nodule  resembles  in  structure  ordinary  granulation- 
tissue.  These  circular  masses  of  cells  gradually  increase  in  size,  and  by  their 
pressure  destroy  the  tissue  of  the  true  skin  and  thus  approach  the  surface, 
until  at  last  the  papillaiy  layer  is  implicated  and  the  new  growth  is  covered 
merely  by  the  epithelium.  During  this  process  neighbouring  groups  of  cells 
coalesce,  and  processes  of  cell  infiltration  extend  along  the  vessels  and  surround 
the  hair  bulbs  and  follicles,  so  that  in  its  fully  developed  stage  a  lupoid 
tubercle  consists  of  an  infiltration,  and  more  or  less  complete  destruction,  of 
the  normal  tissue  of  the  skin  from  the  papillae  to  the  subcutaneous  fat.  On 
examining  a  section  of  a  fully  developed  patch,  non-vascular  nodules  composed 
of  a  giant  cell,  surrounded  by  larger  "epitheUoid"  cells,  and  again  by  ordinary 
lymphoid  or  small  round  cells,  will  always  l)c  met  M'ith.  These  are  identical 
in  appearance  with  the  nodules  of  tubercle,  a  fact  which  led  Friedliinder  and 
Koster  to  regard  lupus  as  a  local  tuberculosis  of  the  skin. 

This  A  iew  hna  received  confirmation  from  the  observations  of  Cornil,  Leloir, 
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Koch,  and  others,  who  have  demonstrated  the  presence  of  the  tubercle-bacillus 
in  the  diseased  tissues.  The  bacilli  are  very  few  in  number  and  not  easy  to 
find.  Koch  states  that  he  has  never  found  more  than  one  in  a  single  giant- 
cell.  Leloir  found  that  the  inoculation  of  the  lupoid  tissue  into  rabbits  gave 
rise  to  general  tuberculosis  in  about  half  the  animals  experimented  on,  and 
subsequently  Koch  obtained  a  pure  cultivation  of  the  bacillus  from  lupus, 
which  was  successfully  inoculated  on  guinea-pigs.  That  lupus  vulgaris  is 
a  local  tuberculosis  afFecting  the  skin  is  therefore  the  generally  received 
opinion  at  the  present  time. 

After  a  patch  of  lupus  has  reached  its  full  development,  retrogressive  changes 
take  place.  These  may  be  of  two  kinds.  In  the  first,  some  of  the  cells  may 
become  cloudy  from  fatty  degeneration,  break  up,  and  be  absorbed,  Avhile  a 
development  of  cicatricial  fibrous  tissue  takes  place  from  the  remainder. _  Thus, 
the  process  comes  to  an  end  without  ulceration,  and  although  the  epithehal 
covering  has  been  throughout  intact,  a  scar  results  similar  in  appearance  to 
that  caused  by  a  superficial  burn.  When  the  disease  takes  this  course,  it  is 
described  as  non-ulcerative  lupus,  lupus  non  exedens  or  lupus  exfoliativus 
(Kaposi).  In  the  second  form  the  fatty  degeneration  affects  the  whole  of  the 
cellular  mass,  which  then  softens  ;  the  cuticle  covering  it  is  thrown  off  and  the 
disintegrated  caseous  matter  is  discharged,  leaving  an  ulcer  which  may  slowly 
extend.  The  disease  is  then  known  as  ulcerative  lupus,  lupus  exedens  or  lupus 
exulcerans.  These  two  forms  are  therefore  mere  modifications  of  one  process  ; 
the  fate  of  the  new  growth,  whether  it  is  absorbed  without  ulceration 
or  whether  it  softens  and  is  discharged,  being  due  to  local  or  constitutional 
conditions,  of  the  nature  of  which  we  have  no  definite  knowledge. 

Symptoms.— Lupus  commences  in  the  form  of  small  nodules,  buried  in  the 
skin.  They  are  separate  fi-om  each  other,  and  arranged  in  groups,  or  some- 
times in  irregular  circles.  At  fii'st  they  form  red  or  reddish-brown  patches, 
from  a  line  to  a  quarter  of  an  inch  in  diameter,  which  are  not  raised  above 
the  surface.  The  nodules  continue  slowly  to  develop,  till  after  some  weeks 
they  become  slightly  elevated,  and  covered  by  a  fine  branny  epidermic  desqua- 
mation. Several  patches  may  coalesce,  forming  larger  tubercles,  and  at  the 
same  time  new  patches  appear,  so  that  all  stages  of  development  may  be 
observed  at  once  in  the  same  case.  At  this  point  the  two  forms  of  the  disease 
diverge.  In  Lujnis  non  exedens,  the  tubercle  becomes  paler  in  colom-  and 
gi-adually  shrinks  and  disappears.  The  integument  which  has  been  affected 
by  the  disease  may  be  in  one  of  two  states  ;  it  may  either  continue  red, 
irritable,  and  branny,  having  the  appearance  of  a  thin  cicatricial  tissue,  and 
in  this  way  the  greater  part  or  the  whole  of  the  face  may  be  aff"ected  ;  or  it 
may  leave  a  firm,  white,  smooth,  and  depressed  cicatrix,  exactly  resembling 
that  produced  by  a  burn,  along  the  margin  of  which  the  disease  slowly  spreads, 
in  the  form  of  an  elevated  ridge  composed  of  soft  bluish-white  or  reddish 
tubercles. 

In  hqnis  exedens,  instead  of  disappearing,  the  tubercles  become  pale  in 
colour  and  softened  ;  the  epithelial  covering  separates,  and  the  disintegrated 
cheesy  mass  mixed  with  some  pus  is  discharged,  and  drying  on  the.  surface 
forms  a  scab.  This  process  may  be  accompanied  by  considerable  inflammation 
of  the  skin  surrounding  the  lupoid  patches,  with  heat,  swelling,  and  pain. 
When  the  scab  separates,  an  ulcer  is  seen  beneath.  It  is  sharply  defined,  with 
slightly  raised  edges,  and  usually  a  smooth  red  surface  which  bleeds  readily. 
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This  sore  may  gradually  extend  both  superficially  and  in  depth,  and  when 
seated  on  the  nose  often  leads  to  destruction  of  the  ate  and  columna.  Lupus 
vulgaris  seldom,  however,  spreads  very  deeply,  although  large  areas  of  skin 
may  be  affected,  and  the  most  frightful  defonnity  result. 

iS7/m//o??..— Lupus  may  occur  on  any  part  of  the  body,  but  it  is  far  more 
commonly  met  with  in  the  face  than  elsewhere,  the  nose  and  cheeks  being 
the  parts  usually  attacked.  It  may  commence  on  mucous  membranes,  but 
most  commonly  reaches  them  by  extension  from  the  skin.  It  is,  however, 
occasionally  met  with  as  a  primary  disease  in  the  pharynx  and  larynx.  It 
then  usually  assumes  the  ulcerative  form,  and  may  lead  to  extensive  destruc- 
tion of  the  mucous  membrane. 

Sex  and  Age. — Lupus  vulgaris  occurs  more  commonly  in  women  than  in 
men.  It  usually  begins  in  early  life,  "  rarely  before  the  thii'd  year  and  abnost 
never  after  puberty  "  (Kaposi), 

GompUcatims. — Beyond  the  deformity  caused  by  the  scars,  the  disease 
itself  causes  no  serious  consequences.  As  a  rule  it  in  no  way  affects  the 
general  health.  Erysipelas  not  uncommonly  attacks  the  diseased  sm-face, 
and  cases  have  been  recorded  in  which  epithelioma  has  arisen  in  the  scars. 

Causes. — Lupus  is  commonly  said  to  occur  in  scrofulous  subjects,  but  the 
great  majority  of  cases  present  no  other  sign  of  the  strumous  diathesis. 
There  is  no  evidence  that  it  is  ever  directly  or  indirectly  related  to  syphilis. 
Assuming  that  it  is  caused  by  the  presence  of  the  baciUus  tuberculosis,  we 
know  practically  nothing  of  the  local  conditions  which  predispose  to  the 
invasion  of  the  cutis  by  the  organism,  beyond  the  fact  that  in  rare  cases  it 
commences  in  a  scar.  It  is  very  rarely  associated  with  tubercle  of  the  lungs, 
and  shows  practically  no  tendency  to  give  rise  to  general  tuberculosis. 

Prognosis. — Lupus  is  characterized  by  its  slow  course,  and  its  tendency  to 
relapse  after  apparent  arrest ;  it  is,  however,  never  dii-ectly  fatal. 

Diagnosis. — The  diagnosis  is  not  always  easy,  the  disease  being  especially 
apt  to  be  confounded  with  some  forms  of  impetigo,  with  tertiary  syphilitic 
ulcerations,  with  rodent  ulcer  and  with  cancer.  From  impetigo  it  may  be 
distinguished  by  the  absence  of  pustules,  and  of  the  thick  gummy  crusts 
characteristic  of  that  affection,  as  well  as  by  the  less  extent  of  surface  impU- 
cated,  and  by  its  more  chronic  course.  From  tertiary  syphilitic  ulcerations, 
especially  from  the  ulcerating  tubercular  syphilide  or  softening  cutaneous 
gummata,  it  is  often  very  difficult  to  distinguish  it.  The  history  of  the 
disease,  the  age  of  the  patient  at  the  time  of  invasion,  and  the  more  rapid 
progress  of  the  syphilitic  affection  will  usually  enable  the  Sui-geon  to  make  a 
correct  diagnosis.  From  squamous  epithelioma,  it  is  distinguished  with  ease  ; 
in  lupus  the  tubercles  are  numerous,  and  there  are  many  centres  of  ulceration, 
the  glands  are  seldom  enlarged,  and  the  disease  commences  in  early  life  ;  in 
cancer  the  primary  disease  is  single,  the  glands  are  early  affected,  the  disease 
commences  after  middle  life.  In  lupus  the  ulcer  is  flat,  with  sharply-cut 
edges  ;  in  cancer  it  is  rugged  and  ii'regular,  with  hard,  eleA"ated  and 
everted  edges.  The  diagnosis  from  rodejit  tilccr,  will  be  given  with  that 
disease. 

Treatment. — The  constitutional  treatment  of  lupus  was  formerly  considered 
of  much  importance.  Cod-liver  oil,  the  iodides  of  potassium,  mercury,  and 
arsenic,  either  alone  or  combined  with  various  other  drugs,  have  been 
credited  with  a  curative,  or  at  least  a  beneficial  influence  on  the  disease.  At 
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the  present  time  when,  by  more  extended,  clinical  observation,  simple  scrofu- 
lous sores  and  tertiary  syphilitic  ulcerations  have  been  clearly  distinguished 
from  true  lupus,  the  efficacy  of  drugs  in  the  treatment  of  the  disease  has 
been  found  to  be  much  less  than  was  once  supposed.  Kaposi  states  that  no 
drug  exerts  any  definite  influence  on  the  progress  of  the  disease.  Still, 
as  lupus  frequently  occurs  in  patients  who  are  in  feeble  health,  ansemic  or 
scrofulous,  constitutional  treatment  must  not  be  neglected  ;  ^  for,  although 
drugs  may  exert  no  specific  influence,  it  is  evident  that  by  improving  the 
general  health  they  wfll  promote  the  healing  of  the  ulcers.  The  diet  should 
be  carefully  regulated  and  nutritious,  and  general  hygienic  conditions  must 
be  attended  to. 

It  is  on  the  local  treatment  that  we  have  chiefly  to  rely,  and  the  only 
efficient  means  are  those  by  which  the  morbid  growth  is  completely  destroyed. 
In  the  milder  form,  non-ulcerative  lupus,  or  lupus  non  exedens,  an  attempt 
may  however  be  made  to  arrest  the  disease  without  actual  destruction  of  the 
growth.  For  this  purpose  mercurial  plaster,  painting  with  tincture  of  iodine, 
or  with  a  strong  solution  of  nitrate  of  silver,  and  the  application  of  zinc  or 
carbonate  of  lead  ointment  have  been  sometimes  found  efficacious.  Lotions 
containing  glycerine  are  especially  useful  as  they  prevent  the  surface  from 
becoming  dry  and  harsh.  If  the  disease  be  situated  on  the  face,  care  must  be 
taken  to  avoid  exposure  to  cold  Avinds,  dust,  &c.  Yolkmann  recommends 
punctiform  scarification  by  means  of  an  instrument  composed  of  several  small 
blades  set  closely  together.  The  object  of  this  treatment  is  to  obliterate  the 
vessels  and  thus  a]-rest  the  growth  and  promote  absorption  of  the  morbid  pro- 
ducts. Should  these  methods  fail,  the  only  hope  of  arrest  consists  in  destroy- 
ing the  diseased  tissue.  If  it  be  limited  in  extent,  the  patch  may  be  excised, 
but  not  unfrequently  the  cicatrix  becomes  prominent  and  irregular  from 
a  fibroid  growth  resembhng  keloid.  Jn  lupus  exedens  destruction  of  the 
growth  is  the  only  treatment  which  holds  out  any  prospect  of  success.  In 
doing  this  the  means  adopted  must  be  efficient.  Feeble  caustics  only  irritate 
the  parts  and  aggravate  the  disease.  The  growth  may  be  completely  removed 
by  excision,  by  scraping,  by  caustics,  and  by  the  actual  cautery. 

Excision  is  applicable  only  to  small  isolated  patches  in  the  early  stage  of  the 
disease.  When  the  affection  is  more  extensive,  scraping  is  of  the  greatest 
service.  It  is  done  by  means  of  "sharp  spoons"  (Fig.  99,  p.  254,  Vol.  I.). 
The  brittle  tissue  of  the  growth  is  easily  removed,  and  the  sensation  given  by 
the  denser  healthy  tissues  beneath  shows  when  the  operation  has  been  carried 
far  enough.  The  bleeding  is  very  free,  but  is  easily  arrested  by  pressure 
with  dry  cotton-wool.  The  small  cavity  may  then  be  filled  with  a  plug  of 
wool  soaked  in  a  solution  of  perchloride  of  mercury  (1  in  500)  in  order  to 
destroy  any  baciUi  that  may  have  been  left  behind.  In  bad  cases  it  is  advis- 
able to  apply  some  caustic  to  the  scraped  surface  to  ensure  the  complete 
destruction  of  the  growth.  The  caustics  that  have  been  used  are  various, 
solid  nitrate  of  silver,  chloride  of  zinc,  acid  nitrate  of  mercury,  and  fuming 
nitric  acid  have  all  been  recommended,  and  are  equally  efficient.  The 
actual  cautery  is  easily  controlled,  and  can  often  be  used  when  other  caustics 
are  inapplicable.  In  most  cases  Paquelin's  thermo-cautery  is  the  best,  but 
in  deep  cavities,  as  the  mouth  or  nose,  the  galvanic  cautery  is  more  easily 
applied. 

If  when  the  case  comes  under  observation  there  is  considerable  inflammation 
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romid  the  patch,  it  is  hcttcr  to  subdue  this  l)y  warm  moist  appUcatious  before 
adopting  any  of  tlie  above  modes  of  treatment. 

After  the  growth  lias  been  destroyed  licaltliy  granulations  spring  up,  and 
the  sore  must  be  treated  on  ordinary  principles.  Vaseline  and  iodoform 
ointment  often  seems  to  promote  the  healthy  healing  of  the  raw  surface. 

However  successful  the  treatment  may  appear  at  first,  relapses  are  veiy 
common,  but  in  a  large  number  of  cases  as  life  advances  the  disease  seems  to 
become  less  acute,  and  finally  ceases  to  reappear.  The  cicatrix  that  forms 
after  lupus  is  healed  is  thin,  and  readily  breaks  down,  giving  way  on  exposure 
to  cold,  or  on  the  occm-rence  of  constitutional  derangement.  The  patient 
should,  therefore,  for  some  length  of  time  after  recovery,  be  carefiil  not  to 
expose  himself  to  any  such  influences.  The  scars  often  lead  to  great  deformity, 
drawing  do^vn  the  eyelids,  distorting  the  mouth,  and  sometimes  closing  the 
nostrils.    Various  plastic  operations  may  be  required  to  remedy  these  defects. 

EoDENT  Ulcbe,  Noli-me-tangeee,  or  Cancroid  was  formerly  included 
under  lupus  exedens.  It  is  a  remarkable  aifection  presenting  the  most  un- 
mistakeable  local  malignancy,  but  never  giving  rise  to  secondary  disease,  even 
in  the  neighbouring  lymphatic  glands.    The  disease  consists  essentially  of  a 

malignant  growth  of  very  feeble  vitality  and 
slight  activity  of  development.  This  invades 
the  sm-rounding  structures  and  destroys  them, 
and  in  its  turn  breaks  down,  disintegrates, 
and  is  thrown  off,  thus  causing  a  progressive 
destruction  of  tissue.  The  disease  is  especially 
characterized  by  its  slow  i^rogress,  by  its 
eroding  nature,  and  by  the  impossibility  of 
healing  it  by  all  ordinary  methods  of  treat- 
ment. It  is  a  disease  of  advanced  ase, 
seldom  beginning  before  45  or  50.  Its  dura- 
tion is  in  any  given  case  indefinite  ;  seldom 
less  than  five  or  six  years,  occasionally 
extending  to  twenty  or  thirty.  It  affects 
individuals  of  either  sex  indiscriminately ; 
and  usually  occurs  in  persons  who  are  other- 
wise perfectly  healthy.  The  health  also  is 
not  influenced  materially,  if  at  all,  by  its 
long  duration.    I  have  seen  persons,  who 
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have  been  victims  to  it  for  more  than  twenty 
years,  in  apparently  robust  health  ;  but  it 
is  often  eventually  fatal  by  gradual  exhaustion  from  the  discharge  or  by 
penetrating  to  the  membrane  of  the  brain,  unless  removed  by  operation. 

It  always  commences  in  the  skin,  usually  on  healthy  integument ;  but 
occasionally  it  primarily  affects  a  part  which  is  the  seat  of  some  chronic  change 
of  structure,  as  a  mole,  a  wart,  or  a  scar.  It  may  attack  any  part  of  the  head, 
face,  or  extremities.  The  face  is  its  seat  of  election,  especially  in  the  upper 
parts,  such  as  the  forehead,  the  side  of  the  nose,  the  inner  angle  of  the  eye,  or 
the  temple.  It  spreads  simply  by  continuity  of  tissue,  never  by  disseminated 
local  or  secondary  growths.  It  may  invade  all  tissues  ;  the  skin  primarily, 
the  cartilage  of  the  ear,  the  ala;  and  septum  of  the  nose,  the  parotid  gland, 
the  conjunctiva  and  the  eye-ball.    It  eats  away  bone,  and  may  penetrate  to 
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the  dura  mater,  and  invade  the  brain.  It  progresses,  however,  by  preference 
superficially,  not  in  depth  ;  heuce  it  is  seldom  attended  by  hftmorrhage,  even 
in  the  more  advanced  stages.  The  neighbouring  lymphatic  glands  do  not 
become  implicated,  and  secondary  visceral  growths  are  never  met  with. 

Symptoms.— In  whatever  situation  it  begins,  its  first  appearance  is  in 
the  shape  of  a  tubercle  or  hard  pimple  of  a  brownish-red  colour.  This 
ulcerates  slowly  ;  and  then  the  disease  extends.  Moore,  to  whom  we  are 
indebted  for  a  most  lucid  account  of  the  affection,  lays  especial  stress  on 
its  commencement  in  a  hard  wart,  and  its  continued  extension  by  a  hard 
margin.  This  ulcerated  tubercle  becomes  covered  by  a  scab  ;  but,  as  the 
process  of  destructive  ulceration  progresses,  the  sore  becomes  too  large  to  be 
covered  in  this  way,  and  an  ulcer  is  left.  This  ulcer,  which  constitutes  the 
disease,  and  is  the  Noli-me-tangere'"  of  the  older  authors,  presents  the 
following  characters.  It  is  always  single,  and  spreads  solely  by  continuity  of 
tissue.  It  is  depressed  slightly  below  the  surface,  is  of  a  pale  pink  colour, 
with  a  furrowed  rather  than  a  granulating  surface,  resembling  by  its  furrowed 
smoothness  an  irregular  layer  of  pink  wax, 
and  is  usually  painless,  except  where  cica- 
trizing. Its  edges  are  shghtly  raised,  the 
degree  varying  in  different  cases  and  depend- 
ino-  on  the  closeness  with  which  the  destruc- 
tion  of  the  new  growth  follows  its  develop- 
ment. In  some  cases  the  two  follow  each 
other  so  closely  that  the  ulcer  appears  to  be 
a  simple  loss  of  tissue,  scarcely  any  thicken- 
ing of  edge  being  recognizable.  Imperfect 
attempts  at  cicatrization  form  a  peculiar 
feature  of  the  ulcer.  At  one  part  of  its 
margin  it  ceases  to  spread,  and  a  thin  blue 
line  of  epithelium  begins  to  extend  over  the 
raw  surface.    This,  however,  never  advances 

!■         ^    o        ^  ,1  T  Fis.  421.— Rodent  Ulcer:  Perfnration  of 

far  ;  beiore  long  the  spreadmg  recommences     "  suuu  and  exposure  of  cma  Mater, 
at  the  edge  of  the  apparently  unaltered  skin, 

and  the  thin  layer  of  epithelium  speedily  disappears.  This  attempted  cica- 
trization is  never  accompanied  by  any  contraction  of  the  sore.  This  want  of 
contraction  is  a  very  characteristic  feature  of  the  disease.  If  half  an  eyelid  is 
destroyed,  the  remaining  half  retains  its  normal  position  unaltered.  Conse- 
quently signs  of  contraction  may  be  taken  during  treatment  to  indicate  that 
the  growth  has  been  successfully  destroyed  in  part  at  least. 

The  course  of  the  disease  is  always  progressive  ;  more  rapid  in  the  skin, 
more  slow  in  the  bones  and  less  vascular  tissues,  as  those  of  a  cartilaginous  and 
fibroid  character — the  pinna  of  the  ear,  the  sclerotic,  and  the  septum  of  t-he 
nose,  for  instance.  When  it  attacks  bones,  it  penetrates  deeply  into  their 
softer  parts.  Moore  has  noticed  that  the  morbid  growth  in  the  advancing 
edge  of  the  disease  is  always  most  clearly  marked  in  cancellated  bone — in  the 
diploe,  for  instance.  The  soft  parts  immediately  contiguous  to  the  disease  arc 
perfectly  healthy  and  uninfiltrated ;  and  there  is  never,  even  after  many  years' 
duration,  any  sign  of  secondary  affection  of  the  lymphatic  glands.  Unless 
the  progress  of  the  disease  be  arrested  by  treatment,  it  is  never  interrupted, 
but  will  terminate  in  the  death  of  the  patient.    This  fatal  termination  may. 
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however,  be  long  delayed.  The  accorapanyiug  Fig.  421  is  from  a  patient  of 
mine  who  had  suffered  from  the  disease  for  nearly  thirty  years,  but  who  was 
to  all  appearance  iu  perfect  health,  although  the  skull  was  perforated,  the 
dui-a  mater  exposed,  and  the  pulsations  of  the  brain  distinctly  visible. 

Diagnosis. — The  diagnosis  has  to  be  made  from  Epithelioma,  Syphilis,  and 
Lupus.  The  distinction  from  ordinary  epithelioma  is  often  at  first  difficult ; 
but  in  the  later  stages  the  absence  of  glandular  affection,  the  small  amount  of 
growth  compared  to  the  ulceration,  and  the  prolonged  course  of  the  case, 
render  the  diagnosis  easy.  From  tertiary  syiohilis  it  is  clearly  distinguished  by 
the  duration  of  the  case  ;  in  s}TDhilitic  ulceration  "  the  rate  of  destruction  is 
measured  by  weeks  ;  in  rodent  cancer,  by  years."  There  is  also  an  absence  of 
all  other  signs  of  constitutional  syphilis.  From  ordinary  lupus  it  is  dis- 
tinguished by  the  age  and  healthy  constitutional  state  of  the  patient,  by  the 
singleness  of  the  ulcer,  and  the  absence  of  the  pink,  scaly,  or  oedematous  skin 
frequently  found  around  lupus.  Lupus  may  cicatrize  and  cease  at  any  time  ; 
rodent  ulcer  never  does.  Lujdus  never  causes  death  ;  rodent  ulcer  is  always 
eventually  fatal,  if  um-elieved  by  treatment. 

Pathology. — The  microscopic  characters  of  the  infiltrating  gi-owth  have 
been  examined  by  Moore,  Hulke,  C.  Warren,  T.  C.  Fox,  Thin  and  others. 


Fig.  422.— Vertical  Section  of  Eodeut  Ulcer— a,  Epidennic  balls— 6,  Stroma  (after  C.  Warren). 

All  are  agreed  that  it  is  composed  of  groups  or  columns  of  cells  of  an  epithelial 
type  filling  spaces  in  a  very  imperfectly  developed  connective  tissue  stroma. 
The  epithelial  cells  are  usually  small  and  round,  showing  generally  no  tendency 
to  become  squamous  or  to  form  globes.  Moore,  Hulke  and  Warren  have, 
however,  observed  that  under  certain  conditions,  especially  when  invading  the 
diploe  of  the  bones  of  the  skull,  the  cells  may  become  gi'ouped  in  imperfect 
globes  (Fig.  422),  but  these  never  have  the  hard  corneous  centre  so  commonly 
observed  in  true  squamous  carcinoma.  The  stroma  is  always  infiltrated  with 
small  round  cells,  sometimes  to  such  an  extent  as  to  resemble  ordinary  granu- 
lation-tissue. In  other  cases  numerous  spindle-shaped  or  oat-shaped  cells  may 
be  present.  The  growth  is  therefore  properly  classed  with  the  carcinomata, 
being  composed  of  cells  of  an  epithelial  type  advancing  in  processes  or  columns, 
in  spaces  formed  by  a  vascular  stroma.  It  infiltrates  and  destroys  the  original 
tissues  of  the  att'ccted  part,  and  by  degenerating  and  disintegrating  produces  a 
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slowly  advancing  loss  of  substance.  It  infects  adjoining  parts,  so  that  when 
removed  by  an  incision  carried  through  apparently  healthy  skin,  a  recurrence 
of  the  disease  may  follow.  On  these  grounds  Moore  suggested  for  it  the  name 
of  Rodent  Cancer.  It  diflFers  from  other  cancerous  growths  in  infecting 
merely  by  continuity  of  tissue,  never  by  the  lymphatics  or  blood  stream,  thus 
presenting  a  lower  degree  of  mahgnancy  than  any  other  variety  of  carcinoma. 

Considerable  diflFerence  of  opinion  still  exists  as  to  the  point  of  origin  of  the 
growth.  That  it  does  not  spring  from  the  superficial  epithehum  is  almost 
certain,  as  the  cells  show  little  or  no  tendency  to  assume  the  squamous  form. 
Thin  is  of  opinion  that  it  arises  from  the  spheroidal  epithelium  of  the  sweat- 
glands,  while  Fox  believes  it  springs  fi-om  the  outer  root-sheath  of  the  hair. 

Treatment. — In  the  treatment,  constitutional  remedies  are  of  no  use,  and 
local  means  alone  are  to  be  rehed  on.  These  consist :  1,  in  excision  of  the 
diseased  part ;  2,  in  the  application  of  caustics  ;  3,  in  a  combination  of  these 
two  methods. 

1.  Excision  of  the  whole  ulcer  with  a  wide  margin  of  apparently  healthy 
skin  is  by  far  the  best  treatment  whenever  it  is  practicable,  especially  when  it 
has  not  attained  too  great  a  size,  and  when  it  is  situated  on  the  cheek,  eyelid, 
or  forehead.  The  gap  left  may  be  filled  in  by  one  of  the  plastic  operations 
which  will  be  described  when  we  come  to  speak  of  the  Surgery  of  the  Face. 

2.  If  the  patient  objects  to  the  use  of  the  knife  the  ulcer  may  be  best 
destroyed  by  the  application  of  chloride  of  zinc  paste  to  the  whole  of  its 
surface.  The  best  mode  of  applying  this  is  to  keep  the  chloride  prepared  for 
use  by  being  mixed  with  two  or  three  parts  of  flour.  When  wanted,  a  sufficient 
quantity  of  this  powder  should  be  made  into  a  stiff  paste,  by  the  addition  of  a 
little  water,  and  then  spread  over  the  surface  to  be  attacked  by  it,  in  a  layer 
of  about  the  thickness  of  a  wafer  ;  this  should  be  left  on  for  two  or  three 
hours,  and  then  removed,  the  sore  being  covered  with  a  wet  dressing  until  the 
greyish  slough  that  has  been  produced  has  separated,  when  the  caustic  may  be 
re-applied  as  often  as  necessary.  Besides  the  chloride  of  zinc,  various  other 
caustics  may  be  had  recourse  to,  each  of  which  possesses  some  peculiar  advan- 
tages. Mtric  acid  is  useful,  if  the  action  required  is  not  to  be  very  deep  ; 
for,  as  it  hardens  and  coagulates  the  tissues  to  which  it  is  applied,  it  does  not 
extend  so  far  as  the  chloride.  In  some  cases  very  marked  benefit  has  been 
obtained  by  the  repeated  application  of  Salicylic  CoUodion  (Sol vine).  If  the 
ulcer  is  situated  on  the  face  the  extract  of  Indian  hemp  contained  in  the 
preparation  may  be  omitted,  so  as  to  make  it  colourless.  Further  observation 
is  required  before  the  value  of  this  mode  of  treatment  can  be  determined,  but 
as  a  few  weeks'  delay  is  of  little  moment  in  rodent  ulcer,  it  may  always  be 
tried  in  the  early  stages.  If  its  application  is  painful  the  surface  may  be 
previously  numbed  by  means  of  cocaine. 

3.  When  the  ulcer  has  attained  a  large  size,  when  it  is  complicated  in  its 
outline,  and  irregular  in  its  depth,  something  may  yet  be  done  to  prolong  life 
and  to  relieve  suffering,  even  if  no  cure  be  ultimately  to  be  expected.  Moore 
proved  that,  unless  the  brain  be  implicated,  or  some  large  vessel  involved, 
treatment  may  at  least  arrest  the  rapidity  of  the  growth.  The  method  which 
he  adopted  was  a  combined  use  of  the  knife  and  of  chloride  of  zinc.  By 
these  means  he  removed  in  some  cases  the  whole  of  the  affected  parts,  leaving 
a  huge  chasm  in  the  face,  and  even  in  one  case  exposing  the  dura  mater 
for  a  considerable  extent  over  the  roof  of  the  orbit.    The  operations  were 
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clone  on  no  reo-ular  plan,  the  incisions  being  directed  solely  by  the  shape 
of  the  growth,  and  no  attempt  being  made  to  repair  the  deformity  left.  The 
results  of  these  operations  were,  on  the  whole,  favourable.  Out  of  six  cases 
three  recovered,  and  three  others  received  decided  benefit,  but  were  not 
permanently  cured.  In  all  the  cases  in  which  the  chloride  of  zinc  came  into 
actual  contact  with  the  dura  mater,  epileptiform  fits  occurred,  but  only  of  a 
temporary  character. 

Wlien  the  disease  is  so  extensive,  or  so  situated,  that  absolutely  nothing  in 
an  operative  way  can  be  done,  the  Surgeon  must  content  himself  by  covering 
the  raw  surface  with  hnt  soaked  in  glycerine  and  water,  and  protected  by 
oiled  silk.  Iodoform,  either  dusted  on  or  applied  as  an  ointment,  composed 
of  one  drachm  of  the  powder  to  an  ounce  of  vaseline  to  which  a  small  quantity 
of  eucalyptus  oil  may  be  added,  will  usually  be  found  the  best  application. 

Cancer  op  the  Skin  may  be  either  primary  or  secondary.  Primary- 
Cancer,  if  we  exclude  the  Rodent  Ulcer,  always  assumes  the  form  of  the 
Squamous  Epithelioma.  The  structure  and  history  of  this  has  already  been 
given.  It  is  usually  seated  about  the  lips,  face  and  scrotum,  and  at  the 
orifices  of  the  mucous  canals.  It  may  in  rare  cases  arise  from  malignant 
transformation  of  an  atheromatous  cyst  (p.  999,  Vol.  I.).  Epithelial  cancer 
may  originate  also  in  an  old  scar  or  ulcer.    In  this  way  it  may  occur  upon 

almost  any  pai-t  of  the  body ;  I  have  seen 
it  on  the  back,  breast,  fingers,  hand, 
thigh,  and  sole  of  the  foot.  It  then 
forms  a  foul  ulcer,  the  floor  of  which  is 
grey  or  sloughy,  and  often  covered  with 
large  warty  granulations  and  protuberant 
masses.  The  base  is  indurated,  the  edges 
raised  and  everted,  and  often  papillary 
Fig.  423.— Cancerous  uioei- of  the  Leg.        in  Structure  (Fig.  ■i23).    The  discharge 

is  thin  and  scanty,  and  unless  the  sore 
is  treated  by  antiseptic  applications  it  becomes  horribly  ojBfensive. 

Secondary  Cancer  of  the  Skin  may  arise  from  direct  extension  from  a 
primary  growth  or  from  a  secondary  tumour.  The  most  marked  examples 
are  commonly  met  with  in  cancer  of  the  breast.  In  this  disease,  after 
the  primary  tumour  has  reached  the  surface,  numerous  smooth,  elevated 
tubercles  of  a  dusky  red  or  brownish  colour,  may  appear  dotted  in  the  skin 
for  many  inches  around  the  part  first  implicated.  Each  of  these  is  a  small 
scirrhous  cancer  identical  in  structm-e  with  the  primary  growth  in  the 
mammary  gland.  In  other  cases,  fortunately  rare,  the  skin  covering  the  side 
of  the  chest  is  -widely  infiltrated  by  the  malignant  growth.  It  becomes 
smooth,  of  a  brownish-red  colour,  and  hard  and  rigid,  like  a  piece  of  leather, 
from  which  it  has  received  the  name  of  the  "  cancerous  cuirass." 

Sarcomata  of  the  Skin. — Various  forms  of  sarcoma  are  met  Avith  in  the 
skin.  Spindh-celled  and  round-celled  sarcoma  are  seen  here  as  in  all  other 
fibrous  structures.  Two  forms,  however,  show  a  special  predilection  for  the 
skin — the  melanotic,  and  the  alveolar. 

Melanotic  Sarcoma  often  commences  in  some  pigmented  spot,  such  as  a 
mole.  It  forms  a  rounded  tumour,  smooth  on  the  surface,  and  dark  brown  or 
black  in  colour.  It  is  intensely  malignant,  and  however  early  it  may  be 
removed,  it  is  very  apt  to  return  both  locally  and  in  internal  organs.    If  not 
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removed  it  gradually  increases  and  at  last  ulcerates,  but  before  this  takes  place 
it  often  reaches  a  considerable  size.  I  have  met  with  two  instances  of  late  of 
this  disease,  one  on  the  foot,  the  other  on  the  hand,  in  ladies  both  above 
seventy  years  of  age.  Some  time  after  removal  in  both  cases,  brownish  black 
patches  looking  like  stains  with  Indian  ink  appeared  on  the  skin  in  the 
neighbourhood  of  the  cicatrix.  These  gradually  developed  into  new  tumours. 
In  one  case  hundreds  of  these  formed  up  the  leg,  varying  in  size  from  a  pea  to 
a  filbert.  They  slowly  ulcerated  and  life  was  destroyed,  probably  by  secondary 
growth  in  the  viscera,  after  a  period  of  about  four  years  from  the  primary 
manifestation  of  the  disease. 

Alveolar  Sarcoma  of  the  skin  is  rare.  Its  structure  and  general 
character  have  been  already  described  (p.  1036,  Vol.  I.).  It  commences  as  a 
hard  lump  in  the  cutis  vera,  which  steadily  increases  in  size  until  it  may  form 
a  projection  raised  half  an  inch  or  more  above  the  surface,  and  one  inch  or 
more  in  diameter.  At  first  it  is  covered  by  the  cuticle  which  is  smooth  and 
shining,  but  after  a  time  this  gives  way  in  the  centre  of  the  tumour  and  an 
ulcer  is  formed  which  may  gradually  extend  into  the  substance  of  the  tumour. 
The  edges  of  the  sore  are  slightly  raised  and  everted,  and  the  surface  is  usually 
yellowish  or  grey  and  yields  a  thin  discharge.  In  many  cases  numerous  fresh 
gi'owths  spring  up  around  the  original  tumom's.  Thus,  in  a  case  in  University 
College  Hospital,  twenty  or  more  such  tumours,  varying  in  size  from  a  pea  to 
a  walnut,  were  scattered  over  the  leg  below  the  knee.  They  grow  slowly  as  a 
rule,  and  give  little  pain.  If  not  removed  by  operation,  they  ultimately  prove 
fatal  by  gradual  extension  of  the  local  growth  with  wide  spreading  ulceration, 
but  more  commonly  by  the  formation  of  secondary  tumours  in  the  viscera. 
It  is  probably  this  tumour  that  was  described  by  Scarpa  as  the  "  scirrhous 
wart,"  as  from  its  hardness  and  the  local  and  general  malignancy  it  usually 
manifests,  it  closely  resembles  scirrhous  cancer. 

The  Treatment  of  a  Malignant  Tumour  of  the  Skin,  whether  a 
cancer  or  a  sarcoma,  consists  in  its  excision  or  in  amputation  of  the  limb 
affected.  Its  removal  by  excision  should  be  effected  as  soon  as  its  nature  is 
recognized  :  provided  it  be  of  such  a  size,  and  so  situated,  that  it  can  be 
freely  removed  with  a  sufficient  stratum  of  subjacent  healthy  parts,  and  a 
wide  border  of  surrounding  skin.  Should  this  be  impossible,  and  the  growth 
be  situated  on  a  limb,  amputation  must  be  performed.  In  such  circumstances 
the  limb  may  be  removed  at  no  great  distance  above  the  disease  ;  it  not  being 
necessary,  as  in  cases  of  malignant  tumours  of  the  bones,  to  allow  a  joint  to 
intervene  between  the  seat  of  operation  and  the  growth. 

Simple  Tumoues  of  the  Skin. — 

ribroma. — Circumscribed  fibrous  tumours  are  occasionally  met  with  in  the 
skin,  but  are  not  common. 

Keloid  is  a  fibroid  growth  not  encapsuled,  but  fusing  with  the  healthy  skin 
at  its  edges.  It  forms  a  fiat  tumour,  raised  about  a  line  above  the  surrounding 
healthy  skin.  It  is  oval,  rounded  or  irregular,  and  branching  or  radiating  in 
form.  The  surface  is  smooth,  and  white  or  pink  in  tint.  It  is  firm  and 
elastic  in  consistence.  It  arises  without  known  cause  and  most  frequently 
upon  the  trunk  or  extremities  in  persons  otherwise  healthy.  It  is  seldom 
painful,  l)ut  may  give  rise  to  itching  and  burning  sensations.  It  extends 
slowly,  and  although  covering  a  wider  area  sometimes  seems  to  have  under- 
gone a  process  of  contraction  like  a  scar,  the  surrounding  skin  being  drawn  in 
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and  wrinkled  or  pnckered.  After  reaching  a  certain  size  it  ceases  to  grow. 
It  has  no  tendency  to  ulcerate  or  to  degenerative  changes.  The  trealment  is 
mei-ely  to  allay  uneasy  sensations  by  sedative  applications.  If  excised,  it 
almost  certainly  returns  in  the  scar. 

Closely  allied  to  true  keloid  are  those  fibroid  growths  that  have  a  tendency 
to  sprout  up  in  scars,  constituting  False  Keloid.  It  was  described  also  by 
Sir  Cfesar  Hawkins  under  Warty  Tumours  of  Cicatrices. 

This  morbid  condition  appears  to  be  simply  an  abnormal  increase  in  the 
activity  of  the  development  of  the  cicatricial  tissue,  which  springs  up  with 
great  luxuriance.  These  growths  are  especially  apt  to  follow  the  irregular  cicatri- 
zation of  burns,  more  particularly  in  children.  I  have,  however,  seen  them  in 
the  adult,  occasioned  both  in  this  way  and  by  the  irritation  of  a  blister.  The 
warty  cicatricial  tissue  develops  chiefly  on  the  chest  and  neck,  and  is  commonly 
attended  by  much  itching  and  tingling,  often  of  a  most  distressing  character. 
It  is  very  vascular,  bleeding  freely  when  incised.  The  Treatment  of  these 
growths  is  not  satisfactory.  As  a  rule,  they  may  safely  be  let  alone.  If  they 
cause  any  annoyance  the  only  treatment  is  to  remove  them  by  the  knife  if 
they  are  so  situated  as  to  make  this  possible,  but  most  commonly  the  new  scar 
assumes  the  same  unhealthy  condition. 

Morphoea  or  Circumscriljed  Scleroderma  is  another  condition  in  some 
respects  resembling  keloid.  In  this  disease  the  skin  is  thickened  and  in- 
durated in  patches  or  bands  most  commonly  upon  the  trunk,  as  between 
the  breasts.  The  patches  are  usually  slightly  raised  above  the  surface, 
smooth,  and  sometimes  of  ivory-like  whiteness.  Atrophic  changes  may 
occur  in  the  diseased  skin,  causing  some  contraction.  The  disease  is 
apparently  of  a  chronic  inflammatory  character,  and  its  cause  is  unknown- 
Treatment  can  do  little,  if  anything,  for  it,  but  spontaneous  recovery  may 
occur. 

The  disease  known  as  MoUuscum  Fibrosum,  in  which  enormous  pendulous 
tumours  composed  of  hypertrophied  skin  and  subcutaneous  tissue  form  on  the 
buttocks,  thighs,  or  other  parts,  has  already  been  described  (p.  1012,  Vol.  I.). 

Osteomata  of  the  Skin  have  been  described.  They  are  always  atheroma- 
tous cysts,  the  walls  of  which  have  undergone  calcification,  and  occasionally 
true  ossification  in  parts  (p.  1000,  Vol.  I.). 

Adenomata  of  the  Skin  arising  both  fi"om  the  sweat-glands  and  the 
sebaceous  follicles  have  been  occasionally  met  with,  but  are  very  rare.  "When 
arising  in  connection  with  the  sebaceous  follicles  they  form  lobulated  masses 
of  some  size,  which  after  growing  for  many  years  may  ulcerate  and  resemble 
epithelioma  in  appearance.  On  microscopic  examination,  they  are  found  to 
be  composed  of  a  structure  resembling  a  number  of  greatly  enlarged  follicles 
bound  together  by  a  vascular  connective  tissue. 

In  hypertrophy  of  the  sweat-glands  or  adenoma  sudorijjarum  the  growth  lies 
just  beneath  the  corium,  and  may  form  a  firm  flat  circular  mass  from  a  quarter 
to  half  an  inch  in  thickness  and  sometimes  reaching  one  inch  in  diameter. 
The  skin  is  slightly  raised  over  it  and  may  be  marked  by  the  0])cnings  of  the 
dilated  glands.  Microscopic  examination  shows  the  tumour  to  be  composed 
of  convoluted  tubes,  exactly  resembling  normal  sweat-glands,  but  usually  of 
greater  diameter,  between  which  is  a  small  amount  of  new  fibrous  tissue. 
The  fat  is  pushed  on  one  side  by  the  growth,  but  not  invaded  by  it.  It 
causes  no  pain,  and  has  little  tendency  to  ulcerate.    It  seems  probable,  how- 
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ever,  that  in  some  cases  the  epithehum  may  prohferate  more  rapidly,  bm'st 
thi-ough  the  membrana  propria  of  the  tubules  and  invade  the  surrounding 
tissues.  In  this  way,  according  to-  Klebs,  a  simple  tubular  adenoma  of  the 
sweat-glands  merges  into  rodent  cancer. 

Atheromatous  and  other  Cysts  have  already  been  described  (p.  999  etscq., 
Vol.  I.),  and  Naevi  will  be  described  in  a  subsequent  chapter  with  diseases  of 
the  blood-vessels. 

Moles  are  pigmented  patches  of  variable  size  in  the  skin,  and  always 
congenital.  They  are  often  raised  above  the  surface  of  the  surrounding 
skin  and  covered  with  hair,  sometimes  long  and  coarse.  They  cannot  be 
properly  classed  as  tumours,  as  they  show  no  tendency  to  grow  out  of  pro- 
portion to  the  rest  of  the  body.  In  later  life,  however,  a  mole  not  unfre- 
quently  forms  the  starting  point  of  a  tumour.  It  may  gradually  increase  in 
size,  becoming  more  and  more  prominent,  and  sometimes  pedanculated.  It 
may  thus  form  a  tumoui',  usually  lobulated  or  papillary,  and  more  or  less 
darkly  pigmented.  Finally,  from  the  friction  of  the  clothes  it  may  ulcerate 
and  become  very  troublesome.  A  mole  also  not  uncommonly  forms  the  seat 
of  origin  of  a  sarcoma,  or  more  rarely  of  a  squamous  epithelioma.  A  mole 
requires  no  treatment  unless  it  become  affected  by  one  of  the  complications 
above  mentioned,  when  it  must  be  at  once  excised.  The  Surgeon  is  often 
consulted  as  to  the  possibility  of  removing  a  disfiguring  mole  from  the  face. 
There  is  no  method  by  which  this  can  be  done  without  leaving  a  scar  in  its 
place,  but  if  the  patient  prefer  this  to  the  pigmented  patch,  the  mole  may  be 
destroyed  by  caustics,  or  excised  with  the  knife. 

Papillomata  of  the  Skin,  or  Warts,  consist  of  elongated  papilla,  covered 
by  strata  of  thickened  and  hardened  cuticle,  usually  situated  about  the  hands 
and  face,  and  chiefly  affecting  young  people  ;  they  appear  in  many  cases  to  be 
simple  overgrowths  of  the  cutaneous  structures,  coming  and  going  without 
any  evident  cause.  In  other  cases  they  are  more  permanent,  becoming 
hardened  and  dark  in  colour,  and  continuing  perhaps  through  life. 

The  Treatment  of  warts  is  sufficiently  simple.  They  may  be  readily 
destroyed  by  the  application  of  caustics  or  astringents  ;  among  the  most  use- 
ful of  these,  I  have  found  the  concentrated  acetic  acid  and  the  tincture  of  the 
sesquichloride  of  iron.  Moles  usually  disappear  rapidly  under  the  influence  of 
salicylic  collodion.  This  is  composed  of  salicylic  acid,  100  grains,  dissolved 
in  flexible  collodion  (J  strength).  The  salicylic  acid  seems  to  exert  a  peculiar 
solvent  action  on  the  epidennis.  If  it  causes  any  pain,  extract  of  Indian 
hemp  may  be  added,  as  in  the  preparation  known  as  "  Solvine,"  or  coUodium 
caflosum.  It  contains  60  grains  of  salicylic  acid,  and  8  grains  of  extract  of 
Indian  hemp  to  1  ounce  of  flexible  collodion  (i  strength). 

Corns  consist  of  thickened  masses  of  epithelium  accumulated  on  those 
points  on  which  undue  pressure  or  friction  has  been  exercised.  They  result 
from  an  overgrowth  of  the  epithelium,  consequent  upon  the  abnormal  stimu- 
lation to  which  the  part  is  exposed.  This  is  accompanied  by  some  enlarge- 
ment of  the  papillag.  The  mass  of  epithehum  is  hard,  dry,  and  scaly.  In  the 
central  parts  it  may  lead  to  some  atrophy  of  the  papillas  from  pressure,  and 
consecjuently  the  horny  mass  assumes  a  conical  form,  with  its  apex  downwards, 
pressing  on  the  sensitive  cutis  beneath,  and  thus  causing  considerable  pain. 
When  the  corn  is  situated  in  places  where  the  secretions  of  the  skin  accumu- 
late and  keep  it  moist,  as  between  the  toes,  the  excessive  epithelium  forms  a 
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soft  pulpy  mass  which  is  easily  removed,  and  the  enlargement  of  the  papillaj  is 
then  very  evident. 

Under  old  and  very  thickened  corns,  a  small  bursa  is  usually  found,  in 
which  pus  is  occasionally  formed.  The  accumulation  of  a  small  drop  of 
matter  under  the  thickened  cuticle,  which  prevents  its  escape,  gives  rise  to 
the  most  intense  agony,  and  may  cause  oedema  and  redness  extending  from 
the  toe  to  the  foot,  and  sometimes  up  the  leg.  There  is  a  special  form  of 
warty  corn,  met  with  only  on  the  sole  of  the  foot,  which  may  become^  the 
source  of  the  greatest  possible  pain  and  inconvenience  to  the  patient, 
altogether  preventing  his  walking.  It  is  usually  of  small  size  and  circular  in 
shape,  the  neighbouring  cuticle  being  always  considerably  thickened.  It  is 
extremely  sensitive  to  the  touch,  the  patient  shrinking  when  it  is  pressed 
upon,  as  if  an  exposed  nerve  had  been  injured.  On  slicing  it  down  with  a 
scalpel,  it  will  be  found  to  be  composed  of  soft,  tough,  and  white  epidermis, 
arranged  in  tufts  or  small  columns,  in  the  centre  of  each  of  which  a  minute 
blaclc'dot  is  perceptible.  Each  tuft  appears  to  be  an  elongated  and  thickened 
papilla,  and  the  black  speck  is  a  small  point  of  coagulated  blood  which  has 
been  elfused  into  it.  The  whole  group  of  enlarged  papilla  is  surrounded  by  a 
kind  of  wall  of  thickened  epithelium.  This  condition  is  popularly  termed  "  a 
black  corn." 

The  Treatment  of  ordinary  corns  consists  in  shaving  or  rasping  them  down 
so  as  to  prevent  the  deep  layers  of  cuticle,  retained  by  the  indui-ated  super- 
ficial ones,  from  giving  rise  to  pain  by  pressure  on  the  papillae  of  the  cutis. 
The  cuticle  may  be  previously  softened  by  dressing  the  toe  with  wet  hnt 
covered  with  gutta-percha  tissue.  The  thickened  epidermis  may  also  be 
removed  by  the  application  of  one  of  the  numerous  popular  remedies  known 
as  "  corn  solvents."  The  best  of  them  is  that  mentioned  above  under  the 
name  of  Solvine.  It  must  be  applied  daily  for  a  few  days,  at  the  end  of  which 
time  the  thickened  epidermis  will  peel  off  in  a  cake,  leaving  almost  normal 
skin  beneath.  Relief  may  be  afforded  also  by  removing  all  pressure  from 
bearing  upon  the  corn,  by  attention  to  the  shape  of  the  shoe,  and  by  wearing 
a  piece  of  soft  leather  or  amadou,  having  a  hole  cut  in  the  centre  into  which 
the  corn  projects.  A  soft  corn  between  the  toes  is  best  treated  as  follows  : 
clear  awav  the  sodden  epithelium  with  soap  and  water  ;  wash  the  interdigital 
space  with  tincture  of  belladonna  and  let  it  dry  ;  then  apply  "  solvme  to  the 
corn  The  toes  may  be  separated  by  means  of  a  small  piece  of  cotton-wool 
moistened  with  tincture  of  belladonna,  which  will  effectually  check  perspira- 
tion Sometimes  the  belladonna  causes  eczema  ;  its  use  must  then  be  at  once 
abandoned,  and  the  toes  washed  twice  a  day  with  a  concentrated  solution  of 
boracic  acid.  Caustics  should  never  be  applied  to  ordinary  corns  ;  injurious 
consequences  being  often  produced  by  these  agents,  especially  in  elderly 
people,  in  whom  fatal  gangrenous  inflammation  maybe  excited  by  their  action 
The  only  exception  to  this  rule  is  in  the  case  of  the  painful  papillated  corn  of 
the  sole  of  the  foot,  in  which  no  other  treatment  is  of  any  use.  I  have  found 
the  application  of  either  fuming  nitric  acid  or  potassa  fusa,  so  as  to  destroy  it 
thoroughly,  to  be  the  best  and  speediest  remedy  ;  and  as  this  corn  always 
occurs  in  young  people  no  danger  attends  their  use. 

If  a  corn  suppurate,  it  must  be  softened  by  water  dressing  and  shaded 
dowTi,  and  the  drop  of  pus  let  out  by  puncture  with  a  lancet,  when  immediate 
relief  from  pain  will  result.    If  the  pus  is  not  thus  let  out  it  is  unable  to 
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point  through  the  indurated  cuticle,  and  may  burrow  beneath  the  skin  for 
some  distance  before  finding  an  exit.  In  such  case  a  troublesome  sinus  is  left 
which  can  sometimes  be  closed  by  the  injection  of  stimulating  lotions,  but 
more  often  laying  it  open  is  the  only  efficient  treatment. 

Perforating  Ulcer  of  the  Foot. — This,  though  not  in  reality  a  disease 
of  the  skin,  is  perhaps  most  conveniently  considered  here.  This  disease  seems 
usually  to  commence  by  a  corn  situated  on  the  sole  of  the  foot  opposite  the 
iiead  of  one  of  the  metatarsal  bones  ;  usually  the  first.  This,  in  some  oases 
apparently  as  the  result  of  an  injury,  becomes  inflamed  and  suppurates,  and 
a  sinus  is  left  opening  through  the  thickened  cuticle.  If  a  probe  be  passed 
into  this  it  will  be  found  to  lead  to  dry  and  spongy  bare  bone  on  one  of  the 
]ihalangeal  or  metatarsal  bones.  The  discharge  is  scanty  and  scarcely  puru- 
lent. The  ulceration  may  extend,  forming  a  sore  an  inch  or  more  in  diameter. 
This  is  covered  by  feeble  or  unhealthy  granulations.  The  disease  is  painless, 
and  on  farther  examination  the  foot  will  be  found  to  be  more  or  less  widely 
anajsthetic.  The  anesthesia  may  extend  up  the  leg,  but  it  is  never  associated 
with  motor  paralysis.  The  tendency  of  the  disease  is  slowly  to  extend,  causing 
farther  destruction  of  the  bones  and  possibly  completely  perforating  the  foot. 
The  foot  is  cold,  and  in  most  cases  is  prone  to  sweat  profusely,  the  perspira- 
tion being  very  ott'ensive.  Both  feet  may  be  affected,  and  a  similar  disease 
has  been  seen  in  the  hand. 

Michaud,  Sonnenburg,  Duplay,  and  more  lately  Savory  and  Butlin,  have 
pointed  out  that  the  disease  is  associated  in  many  cases  with  thickening  of  the 
endoneurium  and  atrophy  of  the  fibres  of  the  nerves  leading  to  the  affected 
spot.  Savory  and  Butlin  have  brought  forward  evidence  to  show  also  that 
the  sensory  fibres  are  chiefly,  if  not  solely,  affected.  Similar  ulcerations  are 
]net  with  in  some  cases  of  locomotor  ataxy,  and  more  rarely  in  connection 
with  some  pecuKar  cases  of  spina  bifida  (see  Spina  Bifida).  It  may  therefore 
be  concluded  that  the  primary  cause  of  the  disease  is  impairment  of  nutrition 
consequent  upon  degenerative  changes  taking  place  either  in  the  nerves  lead- 
ing to  the  affected  parts  or  in  that  portion  of  the  sensory  columns  of  the  cord 
that  is  in  communication  with  the  foot. 

The  Treatment  consists  in  amputation  of  the  affected  part.  In  order  that 
this  operation  may  be  effective  it  should  be  done  above  the  area  of  anaesthesia 
in  the  foot  or  leg.  In  some  cases  the  sore  can  be  made  to  heal  by  thorough 
scraping  followed  by  efficient  antiseptic  treatment,  but  relapse  almost 
inevitably  takes  place,  rendering  amputation  necessary  at  last. 
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DISEASES  OF  THE  NERVOUS  SYSTEM. 


NEURITIS. 

Inflammation  of  the  Nerves,  or  rather  of  the  Sheath,  is  not  of  very 

imfrequent  occurrence,  being  usually  the  result  of  rheumatism,  of  wounds,  or 
of  strains.  When  Neuritis  is  rheumatic,  it  affects  principally  the  nerves  of  the 
face  and  the  lower  extremity. 

Symptoms. — These  consist  of  tenderness  on  pressure  along  the  course  of  the 
nerve,  and  severe  continuous  pains  running  down  its  trunk  and  ramiiS'ing 
along  its  branches,  with  occasional  violent  exacerbations,  especially  on  moving 
or  touching  the  part,  and  at  night.  In  very  rare  cases  the  disease  may  assume 
an  acute  form,  with  some  swelling  along  the  course  of  the  nerve,  and  slight 
pyrexia.  Ordinarily  the  -  affection  is  chronic.  It  is  one  of  the  causes  of 
neuralgia.  Should  the  opportunity  occur  of  examining  the  nerve  after  death 
i  n  acute  cases,  the  sheath  wiR  be  found  injected  and  swollen  from  inflamma- 
tory exudation.  In  chronic  cases  the  peri-  and  epi-neurium  may  be  found 
indurated  and  increased  in  quantity,  the  nerve-fibres  being  more  or  less  com- 
pressed by  the  new  fibroid  tissue.  Traumatic  neuritis  has  been  already  fully 
described  (Yol.  I.,  p.  495). 

Treatment. — In  acute  cases  this  consists  in  the  application  of  leeches,  ac- 
cording to  the  situation,  and  poppy  or  belladonna  fomentations.  In  chronic 
cases  blistering  or  the  ap]3lication  of  mustard-plasters  along  the  line  of  the 
nerve  usually  gives  relief.  The  part  in  which  the  aficcted  nerve  is  situated  must 
if  possible  be  kept  at  perfect  rest.  "When  the  affection  is  rheumatic,  sahcylate 
of  soda  is  frequently  of  great  use  ;  in  some  cases  the  acetous  extract  of 
colchicum  is  the  best  remedy  ;  when  it  is  more  chronic,  and  the  pain  is  chiefly 
nocturnal,  iodide  of  potassium  may  advantageously  be  given. 

SCIATICA. 

The  characteristic  feature  of  sciatica  is  pain  of  a  neuralgic  character  in 
the  course  of  the  great  sciatic  nerve.  The  afi'ection  is  believed  in  the  great 
majority  of  cases  to  be  due  to  chronic  rheumatic  inflammation  of  the  sheath 
of  the  nerve,  and  some  thickening  of  the  epineurium  has  been  recognized 
after  death  in  a  few  instances.  In  other  cases  pain  of  a  similar  character  may  be 
the  result  of  pressure  on  the  nerve  by  tumours  in  the  pelvis  or  gluteal  region, 
or  occasionally  from  affection  of  the  cord  or  disea.se  of  the  spine  in  the  lower 
lumbar  or  sacral  region.  Sciatica  is  most  common  in  young  adults,  and 
frequently  arises  from  exposure  to  cold  or  damp. 

The  Sjjmpfoms  of  sciatica  are  pain  in  the  buttock,  back  of  the  thigh,  and 
the  leg  below  the  knee.  The  pain  may  amount  merely  to  uneasiness,  or  be 
intense  and  paroxysmal.    It  is  usually  aggravated  by  movement,  often  to 
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such  an  extent  as  to  render  locomotion  impossible.  "When  the  pain  extends  to 
the  foot  it  is  felt  chiefly  on  the  outer  side,  the  inner  being  supplied  by  the 
long  saphenous  nerve  from  the  lumbar  plexus.  By  pressing  with  the  point  of 
the  finger,  tenderness  will  be  found  in  the  course  of  the  nerve.  This  is  most 
marked  in  the  hollow  between  the  trochanter  and  the  tuberosity  of  the 
ischium,  and  down  the  back  of  the  thigh.  The  external  popUteal  nerve  is 
also  sometimes  acutely  tender  where  it  winds  round  the  upper  end  of  the 
fibula.  When  the  patient  is  lying  on  his  back,  if  the  limb  be  raised  with  the 
knee  extended,  acute  pain  is  felt  in  the  buttock  as  soon  as  the  sciatic  nerve 
becomes  tense.  If  now  the  knee  be  fiexed  so  as  to  relax  the  nerve,  fiexion  of 
the  hip  can  be  carried  considerably  further  without  pain.  Numbness  in  some 
of  the  parts  supplied  by  the  nerve  is  not  uncommon,  especially  on  the  outer 
side  of  the  foot.  Motor  paralysis  never  results  from  simple  sciatica,  but  there 
may  be  some  weakness  or  even  wasting  of  the  limb  from  want  of  use.  The 
affection  is  very  chronic,  often  lasting  many  weeks  or  even  months. 

The  Diagnosis  of  sciatica  is  made  by  attention  to  the  above  symptoms.  It 
is  most  frequently  confounded  with  strumous  disease  or  chronic  rheumatic 
arthritis  of  the  hip.  The  distinction  is  in  most  cases  easily  made  by  observing 
that  the  movements  of  the  hip- joint  are  free  and  unaccompanied  by  pain, 
unless  flexion  is  carried  to  such  an  extent  as  to  render  the  nerve  tense.  In 
rheumatoid  arthritis  the  grating  felt  in  the  joint  on  movement  will  usually 
indicate  the  natm-e  of  the  disease  ;  with  the  "  lightning  pains  "  of  locomotor 
utaxy  it  must  not  be  confounded.  In  all  cases  of  sciatica  a  careful  examina- 
tion of  the  buttock  must  be  made  for  a  tumour  in  that  region  ;  the  lower 
part  of  the  spine  must  be  examined  for  signs  of  caries,  and  the  finger  might 
1  )e  passed  into  the  rectum  to  feel  for  a  pelvic  tumour,  as  in  these  conditions 
local  treatment  directed  to  the  course  of  the  nerve  could  be  of  but  little  use. 

Treatment. — The  constitutional  treatment  already  described  for  rheumatic 
neuritis  must  be  adopted.  The  limb  must  be  wrapped  in  flannel.  Counter- 
irritation  along  the  line  of  the  nerve  in  the  early  stages  by  mustard-plasters, 
and  later  on  by  blisters  is  most  useful.  The  application  of  a  long  strip  of 
capsicum-rubber  plaster  along  the  line  of  the  nerve  often  produces  a  good 
eifect.  Hot  baths  usually  give  considerable  relief.  (Stimulating  applications, 
as  the  ammonia  or  compound  camphor  liniment,  may  be  of  use  ;  and  sedatives, 
as  the  opium  or  belladonna  liniment,  may  ease  the  pain,  but  they  do  little 
to  cure.  Hypodermic  injection  of  cocaine  has  given  relief  in  some  cases. 
Hypodermic  injections  of  morphia  should  be  resorted  to  only  when  the  patient 
is  suffering  from  want  of  sleep  due  to  the  pain.  They  exert  no  curative 
influence. 

If  the  constitutional  treatment  and  external  applications  fail,  as  they  very 
frequently  do,  two  modes  of  treatment  may  be  adopted,  acupuncture  and 
nerve-stretching. 

Acupuncture  is  thus  performed.  The  patient  is  laid  on  his  face,  and  the 
tender  points  of  the  nerve  found  by  pressure.  Long  fine  needles  are  then 
thrust  in  so  as  if  possible  to  puncture  the  nerve.  When  the  needle  touches 
the  nerve  the  patient  complains  of  a  sudden  pain  down  the  thigh.  The 
number  of  the  needles  used  should  not  exceed  six.  They  may  be  left  in  for 
a  few  minutes.    This  treatment  sometimes  gives  permanent  relief. 

Our  last  resource  is,  liowever,  Stretching  the  Sciatic  Nerve.  (See  Yol.  I., 
p.  497).    This  operation  has  been  more  successful  in  sciatica  than  in  any 
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other  painful  affecfcioa  for  which  it  has  been  undertaken.  Nooht  has  collected 
24  cases  :  of  these  16  were  quickly,  5  slowly,  relieved,  in  2  the  operation 
failed,  and  1  died.  Marshall  finds  that  of  9  cases  which  occurred  in 
University  College  Hospital,  4  were  decidedly  improved,  4  i-elicved,  and  1 
failed. 

The  operation  is  thus  performed.  The  patient  is  laid  upon  his  face 
and  a  vertical  incision,  about  three  inches  in  length,  is  made  a  little  above 
the  middle  of  the  back  of  the  thigh.  The  deep  fascia  is  opened  and  the 
contiguous  borders  of  the  semi-tendinosus  and  biceps  are  separated  with 
the  finger.  The  wound  being  now  held  open  by  copper  spatulae,  the  sciatic 
nerve  comes  into  view  and  is  raised  out  of  the  wound  by  passing  the 
finger  beneath  it,  the  knee  being  flexed  to  relieve  it  from  tension.  It  is  then 
pulled  forcibly  in  both  directions  for  about  five  minutes.  Marshall  has  demon- 
strated that  any  force  which  can  be  applied  while  holding  the  nen-e  between 
the  finger  and  thumb  may  safely  be  used.  The  experiments  of  Johnson, 
Trombetta,  Ceccherelli,  and  others,  have  shown  that  the  breaking  strain  of  a 
healthy  sciatic  nerve  is  never  under  eighty  pounds.  The  wound  after  the 
operation  must  be  carefully  drained  and  dressed  by  some  antiseptic  method, 
and  it  is  better  to  apjoly  an  anterior  splint  for  a  week  or  ten  days. 

Some  Surgeons  prefer  exposing  the  nerve  at  a  higher  point,  below  the  lower 
border  of  the  gluteus  maximus,  If  the  operation  be  performed  at  this  point, 
the  whole  of  the  ham-string  muscles  together  must  be  drawn  to  the  inner  side 
of  the  wound,  and  the  nerve  sought  for  external  to  them.  If  necessary,  the 
lower  fibres  of  the  gluteus  may  be  divided.  There  is  no  particular  advantage 
in  this  mode  of  operating,  and  the  resulting  wound  is  deeper  and  more  difficult 
to  treat  owing  to  its  situation. 

Trombetta  and  Billroth  have  suggested  stretching  the  nerve  by  means  of 
forcible  fiexion  of  the  hip  with  the  knee  extended  and  the  foot  flexed.  That  a 
very  great  strain  can  be  put  upon  the  nerve  in  this  way  is  evident,  and  the 
method  might  very  well  be  tried  before  proceeding  to  the  more  severe  opera- 
tion just  described.  It  is  best  done  by  flexing  the  thigh  fully  on  to  the 
abdomen  with  the  knee  bent,  and  then,  while  the  thigh  is  fixed,  extending 
the  leg. 

The  conductivity  of  the  sciatic  nerve  is  not  aflPected  at  all,  or  only  to  a  very 
slight  degree,  by  force  used  in  the  operation.  It  has  been  suggested  that  it 
acts  by  breaking  down  adhesions  either  amongst  the  fibres  or  between  the 
sheath  and  surrounding  structures.  Marshall  believes  it  acts  by  stretching  or 
even  rupturing  the  small  nervi  nervorum  ramifying  in  the  neurilemma  and  in 
the  epineurium,  which  must  be  more  or  less  implicated  and  pressed  upon  by 
any  inflammatory  giwth  or  exudation  in  chronic  neuritis. 

NEURALGIA. 

Neuraloia  frequently  occurs  in  surgical  practice,  either  complicating  other 
diseases,  or  as  a  distinct  aflTection  simulating  closely  various  organic  lesions, 
more  especially  of  joints  and  bones. 

Symptoms. — The  pain  in  neuralgia  is  the  essential  symptom.  It  may  be 
of  two  kinds  ;  either  following  anatomically  the  course  of  a  nerve  and  the 
distribution  of  its  filaments  ;  or  affecting  a  considerable  portion  of  the 
surface  without  reference  to  any  special  nerve.     It  is  of  all  degrees  of 
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severity,  sometimes  moderate,  sometimes  unbearable,  even  by  those  who 
possess  the  greatest  fortitude  ;  when  severe,  it  usually  comes  on  suddenly, 
with  a  kind  of  shock,  and  continues  as  a  sharp,  darting,  or  tearing  sensa- 
tion, coursing  along  the  trunk  or  ramifications  of  the  affected  nerve,  the 
distribution  of  which  may  often  be  distinctly  indicated  by  the  direction  the 
pain  takes.  It  is  often  accompanied  by  other  sensations,  such  as  a  tickling, 
smarting,  or  creeping  feeling  on  the  affected  surface  ;  it  is  in  some  instances 
relieved  by  pressure,  in  others  increased  by  the  slightest  touch  or  movement 
of  the  part.  Occasionally  there  is  spasm  in  the  muscles  supplied  by  the  affected 
nerve  ;  m  other  cases,  there  are  heat  and  redness  of  the  surface,  Avith  increased 
secretion  from  the  neighbouring  organs,  as  a  flow  of  saliva  or  tears  when  the 
nerves  of  the  jaw  or  eye  are  implicated.  The  duration  of  an  attack  may  vary 
from  a  few  moments  to  many  days  or  months.  The  pain  is  most  commonly 
intermittent  or  remittent ;  it  is  often  irregularly  so,  but  in  some  instances  the 
periodicity  is  well  marked. 

Situations. — This  disease  may  affect  almost  any  part  of  the  body  ;  it  is 
most  commonly  seated  distinctly  in  the  trunk  and  branches  of  a  nerve.  The 
divisions  of  the  fifth  pair  are  the  most  frequent  seat  of  neuralgia  ;  the  pain 
may  extend  to  all  the  branches  of  this  nerve  on  one  side  of  the  head  and 
face,  but  more  commonly  it  is  confined  to  one  of  its  principal  divisions, 
such  as  the  infra-orbital,  which  is  especially  liable  to  be  affected  ;  in  many  in- 
stances it  is  seated  in  the  temporal  and  dental  nerves.  Not  unfrequently 
some  of  the  terminal  twigs  alone  of  one  of  these  nerves  become  the  seat  of 
intense  pain  ;  thus  occasionally  the  affection  is  found  limited  to  a  patch  on 
the  cheek,  brow,  or  temple,  from  which  it  scarcely  ever  shifts.  The  posterior 
branches  of  the  dorsal  spinal  nerves,  and  the  intercostals,  are  also  very 
commonly  affected,  though  not  to  the  same  extent  as  the  fifth  pair.  In  other 
cases  the  whole  of  an  organ,  or  part,  becomes  the  seat  of  neuralgia,  though  no 
one  nerve  may  appear  to  be  distinctly  implicated  ;  thus  the  testes,  the  breast, 
the  uterine  organs,  or  one  of  the  larger  joints,  as  the  hip  or  knee,  are  occa- 
sionally the  seats  of  severe  suffering  of  this  kind.  Extreme  cutaneous  sen- 
sibihty  is  a  marked  feature  in  some  cases  :  the  patient  wincing  and  suffering 
severely  whenever  the  skin  is  pinched  or  touched,  however  lightly. 

Causes. — The  causes  of  this  painful  affection  are  very  various  ;  they  may 
be  constitutional  or  local.  It  seldom  occurs  in  strong  and  healthy  individuals, 
but  is  almost  invariably  associated  with  want  of  power,  unless  it  be  occasioned 
by  some  local  mechanical  cause.  Depressing  influences  of  all  kinds  are  especially 
apt  to  produce  it  ;  thus,  debihtating  diseases,  mental  depression,  and  particu- 
larly exposure  to  malaria,  are  common  occasioning  causes  ;  those  forms  of  the 
disease  that  arise  from  malarial  influences,  or  from  exposure  to  simple  cold  and 
wet,  usually  assume  a  very  intermitting  or  periodical  character,  and  are  com- 
monly seated  in  the  nerves  of  the  head.  The  hysterical  temperament  very 
frequently  disposes  to  the  spinal  and  articular  forms  of  neuralgia.  There  is 
no  constitutional  condition  with  which  neuralgia  is  more  frequently  associated 
than  with  ana3mia  ;  hence  its  frequency  in  females.  As  Komberg  somewhat 
poetically  says,  "Neuralgia  is  the  prayer  of  the  nerve  for  healthy  blood." 
Various  sources  of  ])eripheral  irritation,  as  loaded  bowels,  the  irritation  of 
worms,  carious  teeth,  uterine  disease,  and  calculus,  may  be  recognized  as 
producing  some  of  the  more  obscure  varieties  of  the  disease. 

Neuralgia  may  arise  also  from  any  compression  exercised  upon  the  trunk  of 
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a  nerve  ;  and  in  this  way,  indeed,  some  of  tlie  more  intractable  forms  of  tlie 
affection  liave  their  origin.  Thus,  thickening  of  the  fibrous  slieatli,  the 
pressure  of  a  tumour  of  any  kind,  or  of  a  piece  of  dead  bone,  may  give  rise 
to  the  most  intense  pain  in  the  part  supplied  by  the  irritated  nerve  ;  and  it  is 
n()t  improbable  that,  in  many  of  the  cases  of  neuralgia  in  the  In-anclies  of  the 
fifch  nerve,  pain  may  be  owing  to  periosteal  in8ammation,  or  to  some  other 
disease  of  the  osseous  canals  through  which  the  divisions  of  the  nerve  pass. 

Diagnosis. — The  diagnosis  of  nem-algia,  though  usually  made  without 
any  difficulty,  is  in  some  cases  a  little  embarrassing,  as  the  pain  may  occa- 
sionally simulate  that  of  organic  disease  or  inflammation  of  the  part.  From 
organic  disease  of  the  part  that  is  the  seat  of  suffering,  such  as  the  hip,  the 
knee,  the  testis,  or  the  breast,  this  disease  may  usually  be  distinguished  by 
the  co-existence  of  heightened  cutaneous  sensibility,  the  existence  of  the 
hysterical  temperament,  and  the  absence  of  the  other  signs  that  would  accompany 
lesion  of  structure  in  the  part  affected.  From  infiammation  the  diagnosis 
is  usually  sufiiciently  easy,  by  attending  to  the  intermittent  character  of 
the  neuralgic  pain,  to  its  occurrence  in  hysterical  subjects,  and  to  the 
absence  of  the  constitutional  symptoms  of  inflammation.  But  occasionally, 
when  local  inflammatory  irritation  is  conjoined  with  the  neuralgia,  the 
diagnosis  is  difficult.  Here  the  presence  of  cutaneous  hypersesthesia  and  the 
relief  of  the  pain  by  firm  pressure  will  indicate  neuralgia  ;  whereas,  in  in- 
flammation, there  is  no  tenderness  of  surface,  but  the  suffering  is  aggravated 
by  deep  pressure. 

Treatment. — The  treatment  of  neuralgia  must  have  reference  to  its  cause, 
and  will  be  successful  or  not  according  as  this  may  be  more  or  less  readily 
removed.  So  long  as  the  conditions  that  primarily  occasion  the  disease  per- 
sist, the  pain  is  likely  to  continue  :  and  if  these  conditions  be  irremovable, 
the  disease  may  be  looked  upon  as  necessarily  incurable,  though  the  suffering 
may  be  alleviated  by  appropriate  means.  When  it  arises  from  any  central 
nervous  affection,  there  may  be  fear  of  the  ultimate  occurrence  of  disease  of  a 
more  serious  type,  such  as  epilepsy,  insanity,  &c. 

When  it  occurs  as  the  consequence  of  antemia,  or  in  the  hysterical  tempera- 
ment, the  administration  of  the  more  stimulating  and  stronger  preparations  of 
iron,  such  as  the  suljDhate  or  the  perchloride,  or  the  mistura  ferri  composita, 
either  alone  or  in  combination  with  quinine,  with  attention  to  the  state  of  the 
bowels  and  of  the  uterine  functions,  and  a  regimen  calculated  to  improve  the 
general  health,  such  as  sea-bathing,  the  cold  douche  or  cold  sponging,  Avill  be 
of  essential  service.  In  some  of  these  cases  the  combinations  of  zinc,  especi- 
ally the  valerianate,  with  the  foetid  gums,  will  remove  the  disease  when  iron 
does  not  influence  it  much.  When  the  neuralgia  is  distinctly  periodical, 
quinine  in  full  doses,  or  the  liquor  arsenicalis,  will  usually  effect  a  speedy  cm-e. 
When  it  is  rheumatic,  occurring  in  debilitated  subjects,  and  attended  by 
distinct  noctm'nal  exacerbations  of  pain,  no  remedy  has  so  great  an  effect 
upon  it  as  the  iodide  of  potassium,  especially  when  administered  in  combina- 
tion with  quinine.  In  the  more  severe  and  protracted  forms  of  the  disease, 
relief  may  be  occasionally  given  by  attention  to  the  state  of  the  liver  and 
digestive  organs,  by  a  course  of  some  of  the  more  purgative  mineral  waters, 
and  by  the  occasional  administration  of  aloetics,  followed  by  tonic  remedies. 
In  some  cases,  especially  when  the  disease  affects  the  branches  of  the  fifth 
nerve,  croton  chloral  hydrate  in  doses  of  1  ^  grain  to  5  grains,  may  give  relief. 
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Local  applications  of  a  sedative  kind,  such  as  chloroform,  belladonua, 
aconite,  opium,  &c.,  are  often  useful  adjuncts  to  constitutional  treatment. 
Solid  menthol  rubbed  on  the  part  sometimes  reheves  the  pain  in  neuralgia  of 
the  face.    Chloral  and  camphor  rubbed  together  in  equal  parts  form  a  liquid 
which  may  be  painted  over  the  painful  area  with  benefit  in  many  cases.  By 
far  the  readiest  mode  of  affording  rehef  locally  is  the  hypodermic  injection  of 
from  one-sixth  to  a  quarter  of  a  grain  of  morphia.    More  than  this  it  is 
unsafe  to  begin  with  ;  but  the  quantity  may  be  enormously  increased.    I  have 
had  a  patient  who,  to  relieve  the  pains  attending  cancer  of  the  rectum  and 
anus,  required  no  less  than  six  grains  to  be  injected  every  twelfth  hour.  In 
some  cases  a  single  injection  has  cured  neuralgia  which  has  resisted  all  other 
means.    Hypodermic  injections  of  cocaine  may  in  some  cases  give  temporary 
ease.    Relief  may  often  be  obtained  by  the  use  of  electricity  in  the  form  of 
the  continuous  current.    The  positive  sponge  must  be  applied  to  some  con- 
venient place  near  the  seat  of  pain,  while  the  neuralgic  spot  is  gently  rubbed 
with  the  negative  until  the  skin  is  reddened.    In  exceptional  cases  the  relief 
is  permanent.    Granville  has  in  some  cases  obtained  permanent  relief  by  rapid 
light  percussion  by  means  of  an  instrument  called  a  "  percuteur." 

In  many  cases  all  these  means,  however,  are  unfortunately  unavailing,_and 
the  sufferer  is  doomed  to  an  existence  of  almost  constant  pain,  except  at  times 
when  the  disease  appears  to  cease  of  itself,  or  has  its  intensity  blunted  by  the 
administration  of  the  more  powerful  sedatives,  such  as  morphia  hypodermically, 
or  veratria,  aconite,  or  atropine  externally.    In  these  distressing  cases  the 
sufferer  is  ready  to  grasp  at  any  means  of  relief  that  is  held  out  to  him  :  and 
stretching  of  the  affected  nerve  is  now  frequently  undertaken  in  the  hope 
of  relieving,  if  not  completely  removing  the  affection.    This  operation  has 
already  been  described  (Vol.  I.,  p.  497).   It  was  there  pointed  out  that  the  effect 
produced  varies  considerably  according  to  the  size  of  the  nerve  operated 
on.    In  small  nerves,  such  as  those  of  the  face,  the  conductivity  of  the  nerve 
is  abohshed  as  completely  as  if  it  had  been  divided,  but  as  its  continuity  is 
not  interrupted,  repair  always  takes  place,  and  after  a  time  its  function  is 
restored.    In  the  larger  nerves,  even  when  considerable  force  is  used,  the  con- 
ductivity is  not  completely  abolished,  although  it  may  be  modified  for  a  time. 
It  is  only  when  great  force  is  used  that  the  breaking  up  of  the  medullary 
sheath  observed  by  Leuterman  and  Horsley  takes  place.    We  have  seen  that 
in  sciatica,  in  which  the  disease  is  seated  in  the  actual  trunk  of  the  nerve, 
great  benefit  is  usually  derived  from  nerve-stretching,  and  probably  the  same 
result  may  be  hoped  for  when  a  similar  condition  exists  in  other  nerves.  In 
the  majority  of  eases  of  neuralgia,  however,  the  cause  is  either  some  peripheral 
irritation  of  the  terminal  branches  or  some  central  disease,  and  in  these  but 
little  is  to  be  expected  from  the  operation.    In  the  former  case  there  might  be 
temporary  rehef  until  repair  of  the  nerve  was  accomplished  ;  and  in  the  latter, 
although  experience  has  shown  that  there  may  be  some  improvement,  this 
is  only  of  a  temporary  character. 

When  stretching  has  failed,  section  of  the  affected  nerve  is  not  unfre- 
quently  recommended  as  a  last  chance  of  the  removal  of  the  disease.  Simple 
section  of  the  smaller  nerves  is  now  replaced  by  stretching,  which,  as  has  just 
been  stated,  temporarily  abolishes  their  conductivity.  Division  is  undertaken 
with  the  intention  of  permanently  destroying  the  continuity  of  the  nerve,  and 
to  ensure  this  about  a  third  or  half  an  inch  of  the  trunk  must  be  cut  away,  xls 


24  DISEASES   OF  THE  NERVOUS  SYSTEM. 

with  sfcretcbino-  however,  ifc  is  clear  that  the  operation,  though  occasion- 
ally productive  of  temporary  relief,  cannot  in  most  cases  be  expected  to 
beneht  the  patient  permanently;  for  by  it  the  cause  of  the  neuralgia  is 
not  removed,  and  it  can  consequently  be  of  service  only  when  the  pain  is 
peripheral,  occasioned  by  some  local  irritation  existing  between  the  pai-t  cut 
and  the  terminal  branches  of  the  nerve.  If  the  neuralgia  depend  on  any 
central  cause,  or  on  local  irritation  existing  higher  up  than  the  point  divided 
the  operation  must  eventually  be  useless.  Thus,  if  the  source  of  irritation  exist 
in  the  terminal  branches  of  the  infra-orbital  nerve,  the  division  of  this  trunk- 
might  be  useful  ;  but  if  the  pain  be  occasioned  by  any  pressure  to  which  this 
nerve  may  be  subjected  in  its  passage  through  its  canal  by  a  carious  state  of 
the  bones,  or  by  disease  of  the  periosteum,  it  would  be  unavailinc^ ;  though 
It  is  remarkable  that  it  not  unfrequently  happens  that  there  is  Jfter  the'se 
operations  a  temporary  cessation  of  pain  for  a  few  weeks  or  months.  In 
some  of  these  cases,  however,  the  pain  shifts  its  seat  from  the  branch  operated 
on  to  another  division  of  the  same  trunk  ;  thus,  if  the  infi-a-orbital  have  been 
divided,  the  inferior  dental  or  submental  nerve  becomes  the  seat  of  jiain.  Or 
this  may  ascend,  as  it  were,  to  the  point  at  which  the  nerve  was  divided  ;  thus, 
after  amputation  for  neuralgia  of  the  knee,  the  pain  may  return  in  the  stump,' 
and  again  when  this  is  removed  a  second  or  even  third  time. 

Facial  Neuralgia  is  the  most  common  form  of  the  disease.  It  may  affect 
any  one  of  the  branches  of  the  fifth,  or  in  extreme  cases  almost  every  part  at 
the  same  time.  The  various  divisions  of  this  nerve  have,  therefore,  been  most 
frequently  stretched  or  divided  for  neuralgia,  and  it  is  necessary  briefly  to 
describe  the  operative  procedure  required  in  the  case  of  each  nerve. 

First  or  Ophthalmic  Division  of  the  Fifth.— It  is  evident  that  the 
frontal  branch  of  this  nerve  is  the  only  part  that  can  be  either  stretched 
or  divided.  The  frontal  divides  about  the  middle  of  the  orbit  into  the  supra- 
trochlear and  supra-orbital  branches.  The  supra-trochlear  is  too  small,  and, 
as  a  rule,  too  much  broken  up  into  branches  to  be  isolated  and  stretched.  The 
supra-orbital,  on  the  other  hand,  leaves  the  orbit  usually  as  a  single  trunk,  and 
can  be  isolated  without  difficulty.  The  position  of  the  nerve  is  recognized  by 
feeling  for  the  supra-orbital  notch,  through  which  it  passes.  The  lierve  may 
be  stretched  subcutaneously  by  making  a  small  puncturo  with  a  tenotome 
about  a  quarter  of  an  inch  on  one  side  of  the  notch.  A  blunt  hook  is  inserted 
through  this  and  forcibly  scraped  along  the  bone  until  its  point  has  passed  the 
line  of  the  nerve.  The  skin  of  the  forehead  must  be  pulled  upwards  so  as  to 
make  it  tense,  and  there  will  then  be  no  difficulty  in  ascertaining  by  the  sense 
of  resistance  whether  the  nerve  has  been  hooked  or  not.  If  it  be  felt  upon  the 
hook,  the  skin  of  the  forehead  being  pulled  forcibly  upwards,  the  nerve  may  be 
firmly  stretched. 

Section  of  the  supra-trochlear  and  supra-orbital  branches  can  be  done  sub- 
cutaneously by  inserting  a  tenotome  about  half  an  inch  external  to  the  line  of 
the  latter  nerve,  and  passing  it  inwards  nearly  to  the  root  of  the  nose.  In 
withdrawing  it  a  firm  incision  must  be  made  along  the  margin  of  the  orbit, 
keeping  slightly  to  the  frontal  side  in  order  to  avoid  wounding  the  palpebral 
ligament,  which  might  be  followed  by  considerable  extravasation  of  blood  into 
the  loose  tissue  of  the  orbit. 

To  expose  the  supra-orbital  nerve,  the  skin  of  the  forehead  must  be  drawn 
up  and  the  eyelid  down,  and  a  curved  incision  about  three-quarters  of  an  inch 
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iu  length  must  be  made  parallel  to  the  eyebrow  and  a  little  below  it,  the 
centre  of  the  wound  being  opposite  the  notch.  The  fibres  of  the  orbicularis 
palpebrarum  may  then  be  separated  by  a  blunt  instrument,  and  the  nerve 
exposed  as  it  leaves  the  orbit  lying  closely  upon  the  bone.  It  may  then  be 
stretched,  or  a  piece  cut  out  as  desired.  Care  must  be  taken  not  to  wound 
the  palpebral  ligament,  otherwise  blood  may  be  extravasated  into  the  orbit 
and  suppuration  follow. 

The  Second  or  Superior  Maxillary  Branch  of  the  Fifth. — This  nerve, 
after  crossing  the  spheno-maxillary  fossa,  enters  a  canal  in  the  floor  of  the 
orbit,  and  appears  on  the  face  through  the  infra-orbital  foramen.  The  nerve 
has  been  divided  as  it  leaves  the  foramen,  in  the  canal,  and  in  the  spheno- 
maxillary fossa.  The  situation  of  the  infra-orbital  foramen  is  found  by 
drawing  a  line  from  the  supra-orbital  notch  to  the  interval  between  the  two 
bicuspid  teeth  of  the  lower  jaw.  This  line  crosses  the  infra-orbital  foramen, 
and  if  prolonged  will  show  the  position  also  of  the  mental  foramen.  The 
infra-orbital  foramen  is  situated  about  half  an  inch  below  the  lower  margin  of 
the  orbit.  The  nerve  lies  rather  deeply,  but  can  be  stretched  subcutaneously 
ia  the  same  way  as  the  supra-orbital,  by  puncturing  the  skin  with  a  tenotome 
and  gi'appling  for  the  nerve  with  a  blunt  hook,  the  point  of  which  is  made 
to  scrape  along  the  bone  below  the  foramen.  When  stretching  it,  the  upper 
lip  and  cheek  must  be  drawn  forcibly  downwards.  Subcutaneous  section 
can  be  done  in  the  same  situation  with  a  tenotome.  To  expose  the  nerve  a 
curved  incision,  arranged  so  as  to  fall  into  the  lines  of  the  face,  and  about  one 
inch  in  length,  should  be  made  with  its  mid-point  over  the  foramen.  Aft;  r 
dividing  the  skin  the  levator  labii  superioris  must  be  cut  through,  and  the 
nerve  then  comes  into  view,  and  when  the  bleeding  has  been  arrested,  can  be 
exposed  clearly  and  stretched  or  a  piece  cut  out.  This  operation,  however, 
can  be  of  little  use  when  the  teeth  are  the  seat  of  the  neuralgic  pain,  as  the 
anterior  dental  nerve  is  not  affected  by  the  section.  To  divide  this,  it  is  recom- 
mended by  Malgaigne  to  make  the  incision  parallel  to  the  margin  of  the  orbit 
and  immediately  below  it.  A  few  fibres  of  the  orbicularis  palpebrarum  are  cut 
through,  the  origin  of  the  levator  labii  superioris  turned  down  and  the  nerve 
thus  exposed  at  the  foramen.  The  palpebral  ligament  is  then  separated  from 
the  margin  of  the  orbit,  and  pushed  upwards  vdVa  the  fat  and  the  eyeball  so 
as  to  expose  the  floor  of  the  orbit.  The  nerve  is  next  cut  through  as  it  lies  iu 
the  canal  in  the  floor  of  the  orbit,  with  a  strong  tenotome,  which  is  made  to 
penetrate  the  antrum,  and  the  terminal  branch  being  seized  in  a  pair  of 
forceps  at  the  infra-orbital  foramen,  it  is  forcibly  dragged  out  of  the  canal  by 
which  the  anterior  dental  branches  are  ruptured.  The  free  part  is  then  cut 
off.  This  operation  is  apt  to  be  followed  by  suppuration  in  the  antrum  and 
orbit.  Langenbeck  and  Hiiter  have  recommended  that  instead  of  opening  up 
the  orbit,  the  nerve  should  be  divided  subcutaneously  just  before  it  enters  the 
canal.  To  do  this  a  puncture  is  made  in  the  skin  immediately  below  the 
outer  commissure  of  the  lids,  and  a  blunt  tenotome  is  pushed  backwards  and 
downwards  till  its  point  is  felt  to  be  in  the  spheno-maxillary  fissure.  The 
nerve  is  then  pulled  forcibly  where  it  has  been  exposed  at  the  infra-orbital 
foramen,  while  the  tenotome  is  made  to  shave  along  the  maxillary  border  of 
the  fi  ssure.   As  soon  as  the  trunk  is  divided,  it  can  be  pulled  out  of  the  canal. 

Brims,  Liicke,  Losscn,  and  others,  have  exposed  and  divided  the  nerve 
in  the  spheno-maxillary  fossa.    In  order  to  do  this,  an  incision  is  com- 
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raenced  just  beliiud  the  middle  of  the  outer  margin  of  the  orbit,  and  carried 
downwards  to  a  point  opposite  tlie  last  upper  molar.  From  the  upper  end  of 
this  another  is  carried  backwards  to  the  root  of  the  zygoma.  The  malar  bone 
and  zygoma  are  cut  through,  and  the  arch  turned  down  with  the  masseter 
attached.  The  fat  beneath  is  then  pushed  back,  and  if  necessary  some  of  the* 
fibres  of  the  temporal  muscle  which  are  inserted  into  the  posterior  part  of  the 
coronoid  process  of  the  jaw  are  divided.  The  posterior  part  of  the  superior 
maxilla  is  then  recognized  and  followed  upwards  and  backwards  to  the  spheno- 
maxillary fossa.  The  nerve  is  then  raised  with  a  blunt  hook  and  divided,  as 
large  a  piece  as  possible  being  removed.  As  the  internal  maxillary  artery  and 
a  plexus  of  veins  which  lie  in  the  fat  may  cause  troublesome  haemorrhage, 
the  dissection  should  be  carried  out  with  a  blunt  instrument.  After  the 
operation  the  malar  bone  is  replaced  and  secured  by  sutures.  In  some  of  the 
cases  in  which  the  operation  has  been  performed  considerable  stifiness  of  the 
jaw  has  been  left. 

A  simpler  method  of  exposing  the  nerve  is  by  following  it  directly  back- 
Avards  from  the  front  through  the  roof  of  the  antrum,  as  recommended  by 
Carnochan.  This  may  be  done  in  the  following  way.  A  curved  incision  is 
made  along  the  lower  margin  of  the  orbit  from  near  the  inner  can  thus  to  the 
malar  bone.  From  the  inner  end  or  middle  of  this  an  incision  must  be 
carried  downwards  to  the  level  of  the  ala  of  the  nose,  care  being  taken  not  to 
wound  the  mucous  membrane  of  the  mouth.  The  whole  anterior  wall  of  the 
antrum  is  then  exposed  by  raising  the  flaps  with  the  periosteum  from  the 
bone.  The  palpebral  ligament  is  then  divided  and  the  fat  of  the  orbit  raised. 
A  small  piece  of  the  margin  of  the  orbit  must  then  be  cut  away,  so  as  to 
expose  the  nerve  in  its  canal,  the  antrum  being  opened  at  the  same  time. 
The  anterior  wall  of  the  antrum  must  then  be  freely  removed,  so  as  to  give 
sufficient  room.  The  posterior  wall  is  then  carefully  broken  through  with  a 
chisel  and  the  fragments  removed,  so  as  to  open  up  the  spheno-maxillary 
fossa.  The  nerve  may  now  be  followed  back  and  divided  near  the  foramen 
rotundum.  In  doing  this  the  termination  of  the  internal  maxillary  artery 
may  be  wounded.  If  this  happens  the  vessel  may  be  twisted  or  tied,  or  if  this 
fails  the  bleeding  may  be  arrested  by  the  cautery.  Suppuration  in  the  cavity 
of  the  antrum  almost  inevitably  follows.  In  a  case  operated  on  by  this 
method  in  University  College  Hospital,  after  avulsion  of  the  nerve  at  the 
infra-orbital  foramen  had  failed,  a  mucous  polypus  of  considerable  size  was 
found  in  the  antrum.  The  operation  was  followed  by  perfect  rehef  of  the 
neuralgia,  but  the  cavity  continued  to  discharge  pus  for  several  months,  and 
us  the  normal  aperture  failed  to  allow  sufficient  drainage,  the  lower  angle  of 
the  wound  had  to  be  kept  opcu  by  a  tube.  Possibly  this  might  have  been 
avoided  by  making  an  opening  from  the  lowest  part  of  the  antrum  into  the 
nose  at  the  time  of  the  operation  through  which  the  cavity  might  have  been 
syringed  out  with  an  antiseptic  fluid. 

Third  or  Inferior  Maxillary  Division  of  the  Fifth. — The  three 
chief  divisions  of  this  nerve,  the  lingual,  inferior  dental,  and  auriculo-tem- 
poral,  have  all  been  submitted  to  operative  treatment  in  neuralgia.  The 
lingual  is  easily  reached  from  within  the  mouth.  It  runs  obliquely  forwards 
to  the  side  of  the  tongue  from  a  point  immediately  internal  to  the  last  molar 
tooth.  It  is  covered  only  by  the  mucous  membrane,  and  forms  a  distinct 
ridge  if  the  tongue  be  pulled  forcibly  outwards  and  to  the  opposite  side.  In 
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this  situation,  the  nerve  can  readily  be  seized  and  stretched  by  means  of  a 
blunt  hook  forced  through  the  mucous  membrane,  the  tongue  being  drawn 
to  the  opposite  side  while  the  nerve  is  being  pulled  upon.  Section  can 
be  made  by  putting  the  nerve  on  the  stretch,  and  passing  a  curved  bistoury  to 
the  inner  side  of  it  opposite  the  last  molar  tooth,  and  then  cutting  towards 
the  jaw.  To  remove  a  piece,  a  longitudinal  incision  should  be  made  through 
the  mucous  membrane  in  the  line  of  the  nerve,  which  may  then  be  drawn  out 
Avith  a  blunt  hook. 

The  mental  Iranch  of  the  mfefi^ior  denial  is  easily  reached,  as  it  emerges 
from  the  dental  canal.  The  foramen  is  situated  directly  below  the  interval 
between  the  bicuspid  teeth.  The  nerve  can  be  stretched  subcutaneously  by 
making  a  puncture  in  the  skin  opposite  the  first  bicuspid  at  such  a  level  as  nut 
to  penetrate  the  mouth.  A  blunt  hook  is  inserted  through  this,  and  forcibly 
scraped  along  the  bone  across  the  line  of  the  nerve.  The  lip  and  chin  must 
be  pulled  inwards  while  the  nerve  is  stretched.  The  nerve  may  also  be 
exposed,  and  a  piece  cut  out  if  desired  by  a  small  incision  in  the  same 
situation. 

The  main  trunk  of  the  inferior  dental  nerve  has  in  some  cases  of  intense 
and  persistent  neuralgia  been  divided  by  dissecting  up  a  flap  over  the  ramus 
of  the  lower  jaw,  applying  a  trephine  to  the  bone  so  esposed,  and  cutting  out 
a  portion  of  it  over  that  part  where  the  nerve  enters  the  dental  canal,  which  is 
thus  laid  bare  ;  a  portion  of  the  nerve  may  then  be  excised,  by  being  raised 
on  a  director,  and  snipped  away  with  scissors. 

The  auricido-lemporal  nerve  can  be  reached  only  where  it  crosses  the  root 
of  the  zygoma  after  emerging  from  above  the  parotid  gland.  It  lies  immedi- 
ately behind  the  temporal  artery.  In  this  situation  it  can  be  exposed  by  a 
small  incision  parallel  to  its  course,  and  immediately  in  front  of  the  tragus, 
care  being  taken  to  avoid  the  artery.  Subcutaneous  stretching  had  better  not 
be  attempted  for  fear  of  injuring  the  temporal  artery. 

The  value  of  these  operations  is  still  somewhat  doubtful.  Many  cases  of 
permanent  cm'e  have  been  recorded,  and  temporary  relief  lasting  for  weeks  or 
months  very  commonly  results.  No  hesitation  need  therefore  be  felt  in 
undertaking  the  less  serious  proceedings,  such  as  subcutaneous  stretching  or 
exposure  and  division  of  the  terminal  branches.  The  more  extensive  opera- 
tions, such  as  exposing  the  superior  maxillary  in  the  spheno-niaxillary  fossa, 
or  the  inferior  dental  in  the  canal,  should  be  reserved  for  very  extreme  cases 
in  which  all  milder  proceedings  have  failed.  Wood,  of  New  York,  has  success- 
fully divided  the  superior-maxillary  nerve  near  the  foramen  rotundum.  In 
one  case  of  his  which  I  have  seen,  a  complete  cure  was  elfected  ;  the  patient,, 
a  healthy  man,  being  entirely  free  from  the  neuralgia  one  year  and  a  half 
after  the  operation. 

There  is  one  form  of  neuralgia  of  the  dental  nerves  that  is  so  severe  and  so 
persistent  in  its  general  duration,  and  so  paroxysmal  in  its  attacks,  that  it 
constitutes  a  true  Tic.  This  neuralgia  may  affect  either  jaw.  I  have  most 
frequently  met  with  it  in  the  lower,  and  more  commonly  in  women  than  in 
men.  It  occurs  in  people  who  have  lost  teeth  ;  and  the  pain,  wliich  is  excessively 
acute  and  paroxysmal,  commences  in  and  darts  from  the  contracted  alveoli  and 
the  condensed  and  indurated  gum  covering  them.  It  appears  to  be  owing  to 
the  compression  of  the  terminal  branches  of  the  dental  nerves  by  the  contrac- 
tion upon  them  of  the  empty  alveoli.    Taking  this  view  of  the  pathology  of 
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this  form  of  neuralgia,  I  have  treated  it  ])y  the  removal  of  a  ])ortion  of  the 
indurated  alveolar  border  and  gum.  Some  years  ago  I  did  this  by  removing 
a  V-shaped  piece  of  the  bone  by  means  of  a  Hey's  saw  ;  and  more  recently,  1 
have  in  addition  clipped  away  the  bone  by  means  of  cutting  pliers.  Gross, 
who  has  directed  attention  to  this  form  of  neuralgia,  uses  the  pliers  only  f(jr 
the  removal  of  the  affected  bone.  In  any  case  it  is  necessary  to  cut  into,  but 
not  through,  the  body  of  the  bone.  By  this  incision,  the  dental  canal  may  be 
opened  in  the  body  of  the  bone,  and  the  nerve  destroyed  by  means  of  the 
galvanic  cautery. 

MXJSCULAE  TIC. 

Muscular  tic  of  the  face  or  "  histrionic  spasm  "  consists  of  almost  constant 
twitching  of  the  muscles  of  the  face,  sometimes  so  severe  as  to  interfere  with 
sleep,  and  always  causing  most  serious  annoyance  and  discomfort  to  the 
patient.  During  the  last  few  years,  the  facial  nerve  has  been  stretched  for 
relief  of  this  aifection  in  several  cases.  Grodlee  has  collected  13,  including 
2  of  his  own.  Keen  has  increased  the  number  to  21.  Of  these  1,  undei" 
the  care  of  Southam,  remained  perfectly  well  five  years  after  the  operation  ; 
4  were  "  improved  "  two  years  after,  and  6  at  periods  varying  from  one  year 
to  three  months  ;  1  experienced  some  relief,  and  in  6  the  operation  failed 
completely.  In  the  remaining  3  the  result  was  not  certain.  The  operation 
causes  at  the  time  complete  paralysis  of  the  face,  which  may  last  from  a  few 
hours  to  three  months  according  to  the  force  used  in  stretching,  and  in  every 
case  except  Southam's  some  return  of  the  twitching  has  taken  place  Avhen  the 
nerve  recovered  its  function.  The  operation  is  performed  by  making  a 
slightly  curved  incision  immediately  behind  the  ear,  reaching  from  the  root 
of  the  mastoid  process  to  nearly  the  level  of  the  angle  of  the  jaw.  '  The 
anterior  border  of  the  process  and  the  edge  of  the  tendon  of  insertion 
of  the  sterno-mastoid  are  carefully  cleaned,  and  the  parotid  turned 
forwards.  The  upper  border  of  the  digastric  is  next  found,  crossing  the 
wound  nearly  transversely.  The  nerve  is  parallel  to  this,  and  according  to 
Godlee  it  will  be  found  emerging  from  under  the  middle  of  that  part  of  the 
mastoid  process  which  is  exposed  in  the  wound.  After  the  digastric  is  ex- 
posed, the  dissection  must  be  carried  out  with  a  du-ector  and  forceps  as  the 
deep  parts  of  the  wound  approach  the  internal  jugular  vein.  When  the  nerve 
is  found  and  cleaned,  it  must  be  firmly  stretched  with  two  blunt  hooks. 
Complete  paralysis  of  the  face  should  result  if  sufiicient  force  is  used. 

In  clonic  torticollis  the  spinal  accessory  nerve  has  been  divided  in  one 
case  by  Tillaux,  and  stretched  by  Nicoladoni,  at  its  entrance  into  the  sterno- 
mastoid.  The  division  gave  some  relief,  but  the  stretching  only  exaggerated 
the  spasms. 

TRAUMATIC  PARALYSIS. 

Traumatic  paralysis  is  referable  to  three  distinct  sets  of  causes.  Firet,  it 
may  arise  from  Injimj  to,  or  Compression  of  ihe  Brain  giving  rise  to  localised 
paralysis  when  the  cortical  motor  centres  are  injured,  or  to  hemiplegia  or  more 
general  paralysis  when  the  deep  centres  are  implicated,  or  pressure  is  exerted 
on  the  brain-substance  generally.  These  conditions  have  already  been  fully 
described  in  the  Chapter  on  the  Injuries  of  the  Head  (pp.  751  and  759, 
Vol.  I.).    Secondly,  it  may  arise  from  Injury  of  the  Spinal  Cord  giving  rise 
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primarily  or  secondarily  to  lesion  of  the  substance,  either  by  laceration,  com- 
pression, or  ultimate  disintegration.  The  effects  produced  will  vary  with  the 
extent  and  scat  of  the  injury,  from  complete  paraplegia  with  loss  of  sensation 
in  the  paralysed  parts,  to  irregular  impairment  of  sensation  and  motion. 
(See  Wounds  of  the  Spinal  Cord,  p.  811,  and  Secondary  Effects  of  Concussion 
of  the  Cord,  p.  797,  Vol.  I.).  Thirdly,  Injury  to  the  IS/erves  at  any  part  of 
their  course,  from  the  roots  to  the  terminal  subdivisions  of  their  trunks,  may 
occasion  paralysis  of  the  parts  supplied  by  them.  The  effect  produced  may 
bo  immediate,  as  from  Section  of  a  Nerve  (see  p.  491,  Vol.  I.)  ;  or  more 
gradual,  from  Pressure  (see  p.  490,  Vol.  I.)  ;  or  it  may  occur  as  the  result  of 
Chronic  Neuritis  following  a  strain,  or  other  injury  (see  p.  495,  Vol.  L). 

These  conditions  having  been  already  fully  described,  it  only  remains  to 
notice  here  a  form  of  paralysis  that  is  occasionally  confounded  with  the 
traumatic  varieties  ;  viz.,  that  arising  from  exposure  to  cold,  or  rheumatic 
paralysis. 

Rheumatic  Paralysis,  or  Paralysis  from  Exposure  to  Cold  (Du- 

chenne),  is  a  form  of  disease  more  frequently  spoken  about  tlian  met  with — 
that  is  to  say,  if  we  apply  the  term  paralysis  to  loss  of  nervous  power  in- 
dependently of  inability  to  use  the  limb  from  muscular  weakness,  rigidity, 
or  pain,  or  from  similar  conditions  connected  with  the  joints.  G-enuine 
rheumatic  paralysis  from  affection  of  the  nerves  does,  however,  exist.  Du- 
chenne  states  that  he  has  met  with  it  in  most  of  the  nerves  of  the  limbs,  and  it 
is  far  from  uncommon  in  the  facial  nerve.  It  most  frequently  arises  from 
exposure  of  the  affected  part  to  a  draught  or  prolonged  chill  while  the  body 
is  sweating.  It  is  difficult  to  assign  a  distinct  pathological  cause  for  it ;  that  it 
IS  due  to  an  actual  inflammation  of  the  nerve,  a  neuritis,  may  be  assumed  from 
the  symptoms,  and  the  paralysis  is  probably  the  result  of  compression  of  the 
fibres  of  the  nerve  from  effusion  into  its  sheath.  The  paralysis  may  arise 
in  two  ways.  In  the  first  variety  there  is  prolonged  evidence  of  neuritis 
before  the  loss  of  power  appears.  The  first  symptoms  when  a  compound 
nerve  is  affected  is  pain  along  its  course,  gradually  increasing  in  severity, 
stabbing  or  violently  aching  in  character.  With  this  there  may  be  various 
modifications  of  sensation  in  the  parts  supplied  by  the  nerve,  as  numbness, 
tingling,  or  hypergesthesia.  These  symptoms  are  increased  by  movement. 
After  lasting  some  time,  even  for  weeks  or  months,  the  pains  cease,  and  the 
muscles  supplied  by  the  nerve  become  paralysed,  and  after  a  time  waste,  and 
then  electrical  instability  becomes  impaired. 

In  the  second  variety  the  preliminary  symptoms  of  neuritis  are  wanting,  the 
■paralysis  appearing  immediately  after  exposure  to  cold.  This  is  commonly 
observed  in  the  facial  nerve,  or  in  the  musculo-spiral  and  occasionally  in  other 
nerves.  Duchenne  states  that  he  has  collected  over  100  cases  of  sudden 
paralysis  of  the  latter  nerve  occurring  after  exposure  to  cold,  usually  from 
sleeping  with  the  arms  exposed  to  a  draught.  The  symptoms  of  paralysis  of 
the  musculo-spiral  have  already  been  described  (Vol.  I.,  p.  596).  Duchenne 
W  states  that  in  paralysis  from  exposure  to  cold  the  whole  of  the  parts  supplied 
by  the  nerve  in  the  forearm  are  paralysed,  whereas  in  wrist-drop  from  lead- 
palsy  the  supinator  longus  escapes.  In  paralysis  occurring  in  this  sudden 
way  from  cold  the  electrical  irritability  of  the  muscle  remains  normal,  the 
muscles  supplied  by  the  facial  nerve  alone  forming  an  exception  to  this  rule. 
This  is  explained  by  supposing  that  this  nerve  is  exposed  to  more  severe 
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pressure  when  ifc  swells  in  consequence  of  its  course  being  through  a  long 
canal. 

It  is  important  to  distinguish  these  forms  of  paralysis  from  that  arising  from 
other  causes — more  particularly  from  the  traumatic  forms.  This  may  usually 
be  done  by  attending  to  the  preliminary  history  of  neuritis  in  the  first  form,  in 
which  there  is  also  frequently  a  co-existent  or  antecedent  rheumatic  affection 
of  the  joints  or  muscles,  and  in  the  second  form  by  the  maintenance  of  the 
normal  irritability  of  the  muscles,  remembering,  however,  that  facial  paralysis 
from  cold  forms  an  exception  to  the  rule. 

The  Treatment  in  the  early  stages  is  that  of  neuritis,  free  counter-irritation 
and  rest,  with  the  administration  of  salicylate  of  soda  if  there  are  any  general 
signs  of  rheumatism.  Wlien  paralysis  is  clearly  developed,  faradization  must 
be  employed  to  prevent  wasting  of  the  muscles.  By  these  means  a  cure  is 
always  effected,  although  the  recovery  is  often  vei^y  slow. 


NEtTROMA. 


By  Neuroma  is  meant  a  tumour  connected  with  a  nerve.    The  common 
neuroma  is  a  fibroma  springing  from  the  perineurium.    (See  also,  p.  1022, 
Vol.  I.)    It  is  composed  of  dense  white  fibrous  tissue,  and  as  a  rule  the  fibres 
of  the  nerve  are  stretched  over  it  or  pass  along  one  side, 
seldom  being  involved  in  the  mass. 

This  tumour  may  vary  from  the  size  of  a  millet-seed  to 
that  of  an  orange  ;  it  is  usually  sohd,  but  when  it  attains  a 
large  bulk,  a  cavity  may  form  in  it,  containing  a  yellowish 
or  brownish  serous-looking  fluid,  apparently  owing  to  the 
disintegration  of  the  central  portions  of  the  mass.  In 
shape  it  is  usually  oval  or  oblong,  the  long  axis  corre- 
sponding to  the  course  of  the  nerve  (Fig.  424) ;  it  grows 
slowly,  and  is  movable  transversely,  but  not  in  the  direction 
of  the  nervous  trunk  on  which  it  is  seated  when  that  is 
put  upon  the  stretch  by  position  ;  it  has  no  appearance  of 
malignancy,  and,  however  large  it  becomes,  it  never  con- 
tracts adhesions  to  the  integument  nor  involves  its  struc- 
ture. Neuroma  commonly  affects  only  the  nerves  of  the 
cerebro-spinal  system  ;  but  Berard  has  met  with  one  case 
of  the  disease  on  a  ganglionic  nerve.  The  nerves  of 
special  sense  are  very  rarely  the  seat  of  this  disease. 
Indeed,  the  only  recorded  case  vpith  which  I  am  acquainted 
of  a  neuroma  connected  with  one  of  those  nerves,  is  one 
described  by  Lidell  of  New  York,  of  a  neuroma  of  the 
optic  nerve  filling  up  tlie  orbit,  flattening  and  protruding 
the  eye  ;  it  was  extirpated  together  with  the  contents  of  the  orbit. 

Most  commonly  the  tumour  is  single,  and  is  usually  painless.  As  it  in- 
creases in  size  it  may  become  the  seat  of  severe  lancinating  or  neuralgic  pain, 
which  extends,  however,  only  to  the  parts  below  the  tumour,  and  is  commonly 
paroxysmal.  The  motor  function  of  the  nerve  is  very  seldom  affected.  The 
pain  is  evidently  due  to  the  stretching  of  the  nervous  twigs  as  they  pass 
over  the  tumour.  Single  neuromata  are  sometimes  not  only  painful  hut 
acutely  tender  when  touched  ;  but  when  many  tumours  are  present  it  is  a 
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singular  fact  that  they  are  always  painless  and  unattended  with  any  inconve- 
nience except  such  as  arises  from  their  numbers  and  bulk.  The  number  of 
such  tumours  is  sometimes  amazingly  great  :  thus,  in  one  of  R.  "W.  Smith's 
cases,  described  in  a  monograph  which  contains  a  most  full  and  accurate 
account  of  this  disease,  he  counted  in  the  two  lower  extremities  alone  more 
than  250  of  these  growths,  besides  those  in  other  parts  of  the  body.  In 
another  case  related  by  him,  there  were  upwards  of  200  small  neuromata 
scattered  over  the  sides  of  the  chest  and  abdomen,  450  on  the  right  lower 
extremity,  and  upwards  of  300  on  the  left  ;  altogether  probably  not  less  than 
2000  of  these  growths  in  "  this  unprecedented  case."  Multiple  neuromata 
are  often  congenital,  and  occur  in  young  subjects. 

Other  tumours  besides  fibromata  are  occasionally  met  with  in  connection 
Avith  nerves.  Myxomata  are  perhaps  the  most  frequent.  In  1870  I  ampu- 
tated the  leg  for  a  spindle-celled  sarcoma  of  considerable  size,  which  was 
found  on  dissection  to  have  sprung  from  the  posterior  tibial  nerve. 

Under  the  name  of  plexiforni  neuroma,  Verneuil  has  described  a  very 
rare  form  of  tumour  met  Avith  in  the  subcutaneous  tissue,  especially  in  the 
neck  and  upper  part  of  the  face.  It  is  composed  of  a  group  of  nervous  twigs, 
thickened  by  a  fibrous  growth  in  the  epineurium.  The  twigs  are  convoluted, 
twisted  in  all  directions,  and  nodular,  and  are  held  together  by  loose  areolar 
tissue.    It  is  probably  always  of  congenital  origin. 

The  painful  subcutaneous  tubercle  (see  p.  1016,  Yol.  I.)  is  probably 
also  a  fibroma  connected  with  a  nervous  twig. 

Traumatic  Neuromata  may  arise  from  the  wound  or  partial  division  of  a 
nerve.  The  central  end  of  every  divided  nerve  becomes  more  or  less  bulbous, 
tlie  enlargement  being  composed  partly  of  dense  fibrous  tissue  and  partly  of 
newly  formed  nerve-fibres.  As  a  rule  this  condition,  which  must  be  regarded 
as  normal,  is  unattended  by  any  pain  or  discomfort.  Occasionally,  however, 
the  enlargement  reaches  the  size  of  a  nut  or  pigeon's  egg,  and  then  the  growth 
must  be  regarded  as  a  true  tumour.  It  may  be  acutely  tender  and  giA'e  rise 
to  the  most  intense  neuralgic  pain. 

Treatment. — No  neuroma  should  be  interfered  with  unless  it  is  causing  in- 
convenience by  the  pain  it  gives  rise  to  or  by  its  bulk.  If  it  becomes  neces- 
sary to  do  something  to  reheve  the  patient,  excision  of  the  tumour  is  the  only 
possible  mode  of  treatment.  In  idiopathic  neuromata  the  attempt  must  always 
be  made,  by  cautious  dissection,  to  remove  the  tumour  from  the  nerve,  without 
cutting  this  across.  This  can  be  done  in  most  cases  without  difficulty.  If  it 
is  impossible  to  save  the  whole  trunk,  a  feAV  fasciculi  may  possibly  be  preserved 
^  Avhich  will  maintain  the  continuity  of  the  nerve  and  facilitate  subsequent 
restoration.  If  complete  division  is  unavoidable,  an  eff'ort  must  be  made  to 
suture  the  divided  ends  after  relaxing  the  parts  as  much  as  possible  by  position. 
Even  if  this  fail,  restoration  of  function  may  sometimes  take  place. 

Traumatic  neuromata  of  stumps  are  treated  by  excision, 

TETANUS. 

Tetanus  is  a  disease  consisting  essentially  in  an  excited  state  of  tlie  sinnal 
cord  and  the  medulla  oblongata,  in  fact  of  the  Avholc  true  spinal  system,  giving 
rise  to  painful  and  continued  spasms  of  the  voluntary  muscles,  alternating 
with  incomplete  relaxation,  and  usually  terminating  fatally. 
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Causes  of  Tetanus. — Tetanus  is  in  the  great  majority  of  iustauces  of 
Traumatic  origin.  It  is  stated,  however,  that  it  may  arise  froni  other 
sources  besides  wounds,  occasioning  the  Idiopathic  form  of  the  disease  : 
thus,  for  instance,  it  has  been  said  to  have  been  due  to  the  presence  of 
worms  in  tlie  intestinal  canal,  or  to  exposure  to  cold  and  wet,  and  it  has 
been  known  to  follow  the  ligature  of  the  umbilical  cord  in  infants,  and  even 
the  uterine  irritation  following  abortion.  These  causes,  however,  rarely  give 
rise  to  it  in  this  countr}^,  and  there  is  some  reason,  to  bcheve  that  many  of  the 
so-called  idiopathic  cases  are  not  identical  in  nature  with  true  tetanas. 

Tetanus  may  occur  at  all  ages,  from  the  earliest  infancy  to  an  advanced 
period  of  hfe.  In  hob  climates  it  is  common  amongst  newly-born  infants,  in 
the  form  of  Trismus  Neonatorum.  In  this  country  it  rarely  occurs  at  this 
very  early  period  of  life,  but  is  most  common  in  young  adults.  I  have  most 
frequently  observed  it  between  the  ages  of  16  and  25,  and  after  that  in  old 
people  ;  but  it  may  occur  at  any  period  of  life.  It  is  far  more  common 
auiongst  males  than  females — in  the  proportion  of  about  four  to  one.  Season 
of  the  year  seems  to  exercise  little  influence  over  it.  It  occurs  in  all  states  of 
the  atmosphere,  and  at  all  periods  of  the  year  ;  but  is  certainly  most  common 
when  the  weather  is  suddenly  changeable — alternating  from  heat  to  cold. 
Indeed,  long  exposure  to  cold  and  wet,  more  particularly  after  the  body  has 
been  heated,  is  said  to  be  the  most  common  cause  of  tetanus  when  it  occurs 
independently  of  surgical  injury,  and  is  a  frequent  predisposmg  cause  in 
persons  who  have  been  wounded. 

Tetanus  may  be  occasioned  by  injuries  that  do  not  give  rise  to  breach  of 
surface  ;  thus  I  have  known  it  occur  in  a  child  who  was  suddenly  thrown 
down  upon  its  back  by  another  at  play,  in  a  girl  from  a  boy  jumping  on  to  her 
back,  and  in  a  lad  by  another  striking  him  on  the  back  by  runnmg  a  wheel- 
barrow at  him  ;  and  Reid  mentions  a  case  produced  by  the  stroke  of  a  whip  ; 
but  in  the  great  majority  of  cases,  it  is  directly  occasioned  by  a  ivound 
of  some  kind. 

The  Icind  of  wound,  as  well  as  its  situation,  doubtless  influences  materially 
the  occurrence  of  the  disease.  Though  it  certainly  more  frequently  follows 
punctured,  contused,  and  lacerated,  than  clean-cut  wounds,  yet  it  occasionally 
complicates  these,  even  when  they  are  made  in  surgical  operations  ;  thus,  it 
has  been  known  to  follow  the  removal  of  the  breast,  amputation,  the  ligature 
of  the  larger  arteries,  and  the  operation  for  hernia.  The  minor  surgical 
operations  also  arc  not  free  from  the  possibility  of  this  dangerous  complication. 
It  has  been  observed  after  the  operation  for  fistula  in  ano,  the  hgature  of  piles 
and  varicocele,  and  the  removal  of  nasal  polypi.  I  have  seen  a  fatal  case 
resulting  even  from  the  estabhshment  of  an  issue  ;  and  burns  are  occasionally 
followed  by  it.  It  is  the  common  belief,  both  in  the  profession  and  out  of 
it,  that  wounds  of  the  hands  and  feet,  and  more  especially  of  the  ball  of  the 
thumb  and  of  the  great  toe,  are  more  likely  to  be  followed  by  tetanus  than 
those  in  other  situations.  T  think  the  truth  of  this  opinion  may  be  doubted  ; 
though  it  is  not  improbable  that  tetanus  may  occur  more  frequently  after 
injuries  of  these  regions  than  of  other  parts  of  the  body,  simply  because 
punctured  and  lacerated  wounds  are  more  common  here  than  elsewhere. 
The  statistics  of  the  American  Civil  War  are  very  complete  on  this  point. 
Of  505  cases,  21  followed  wounds  of  the  head  or  neck,  55  of  the  trunk,  137  of 
the  upper  extremity,  and  292  of  the  lower.    Of  the  137  wounds  of  the  upper 
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limb  which  were  followed  by  tetanus,  96  were  above  the  wrist ;  and  of  the 
292  of  the  lower  extremity,  only  57  were  of  the  foot. 

Tetanus  may  occur  in  all  constitutions — in  the  strong  and  robust,  and  in  the 
feeble  and  emaciated.  It  is  especially  apt,  however,  to  occur  in  feeble  and 
debilitated  individuals,  and,  indeed,  may  be  looked  upon  as  a  disease  of  debility  ; 
hence  any  condition  that  lowers  the  tone  of  the  nervous  system  is  especially 
hkely  to  occasion  it.  When  it  occurs  in  persons  who  are  otherwise  strong  and 
in  the  prime  of  life,  it  will  usually  be  found  that  they  have  been  exposed  to 
causes  of  depression  affecting  the  nervous  system.  Thus,  in  tropical  climates, 
as  in  some  of  the  West  India  Islands,  and  amongst  the  marshes  of  Cayenne, 
it  occurs  with  peculiar  frequency,  and  after  the  most  trifling  scratches  or 
punctures.  Poland  states  that  the  mortality  from  it  is  in  London  •025, 
whereas  in  Bombay  it  causes  2*5  per  cent,  of  the  total  deaths.  It  is 
interesting  to  observe,  that  the  natives  of  hot  climates  are  far  more  liable  to 
this  disease  than  Europeans  resident  there.  In  the  American  Civil  War, 
3-1  per  cent,  of  the  cases  occurred  amongst  the  negro  troops,  who  furnished 
only  2"7  per  cent,  of  the  total  number  of  wounds. 

In  military  practice  tetanus  is  of  common  occurrence.    Its  frequency  varies 
much  in  different  campaigns  and  under  different  circumstances,  especially  of 
season  and  climate.    In  the  Peninsular  War,  it  was  estimated  to  occur  in  the 
proportion  of  about  one  case  in  every  200  wounded  ;  in  the  Schleswig- 
Holstein  War  of  1849,  according  to  Stromeyer,  once  in  about  350  cases.  In 
the  Crimea  it  appears  to  have  been  of  rare  occurrence.    Alcock's  estimate 
of  one  to  every  79  wounded  is  evidently  too  high.    In  the  American 
War  it  occurred  in  0*2  per  cent,  of  the  wounded.     After  naval  engage- 
ments, however,  the  mortality  has  often  been  high,  more  particularly  in 
tropical  climates.    Sir  Gr.  Blane  states  that,  after  Rodney's  action  in  the  West 
Indies,  out  of  810  wounded  20  were  attacked  with  tetanus,  being  one  in  40. 
All  European  Army-Surgeons  are  agreed,  that  sudden  changes  from  heat  to 
cold  are  amongst  the  most  frequent  causes  of  tetanus  amongst  the  wounded. 
Thus  Larrey  states  that,  after  the  battle  of  Moskowa,  although  the  number  of 
wounded  was  immense,  there  were  few  cases  of  tetanus,  the  heat  being  very 
great  and  continuous  ;  whilst  after  Bautzen,  where  the  wounded  were  left  on 
the  field  all  night  exposed  to  severe  cold,  more  than  100  had  tetanus  ;  and 
after  the  battle  of  Dresden,  when  great  heat  was  followed  by  much  wet  and 
cold,  the  wounded  suffered  most  severely.     So,  after  some  of  the  Indian 
battles,  as  Chilianwallah  and  Ferozepore,  where  the  wounded  lay  exposed  to 
cold  nights  after  very  hot  days  (Macleod),  tetanus  was  of  very  frequent  occur- 
rence.   In  the  American  Civil  War  tetanus  does  not  seem  to  have  arisen  from 
exposure  of  the  wounded  to  cold  and  night-air.    Chisholm  states  that  although, 
from  the  wooded  nature  of  the  country  in  which  the  battles  were  often  fought, 
wounded  men  were  not  unfrequently  left  for  two  or  three  days  on  the  ground, 
tetanus  did  not  appear  to  be  more  frequent  amongst  them  than  in  those 
immediately  cared  for.    Hennen  states  that  a  draught  of  aii-,  whether  hot  or 
cold,  directly  blowing  on  the  patient,  is  the  most  fertile  cause  of  tetanus. 

The  frequency  with  which  tetanus  occurs  varies  much.  It  often  happens 
that  not  one  case  occurs  iu  a  hospital  for  some  years,  and  then  several  are 
met  with  in  close  sucgession  or  simultaneously.  The  frequency  of  the  disease 
seems  to  have  diminished  since  the  introduction  of  the  antiseptic  treatment 
of  wounds.  .  ; 
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Period  of  Occurrence.— Tofcanus  may  take  place  at  any  period  after  tJie 
infliction  of  the  wound  tliat  occasions  it.  In  hot  climates  especially,  it  may 
occur  very  speedily;  tluis,  llnbinsou  relates  the  case  of  a  negro  servant  in  the 
West  Indies,  who  scratched  his  finger  with  a  broken  plate,  and  died  of  tetanus 
in  a  quarter  of  an  hour.  It  is  very  seldom,  however,  in  temperate  climates, 
that  it  supervenes  before  the  fourth  or  fifth  day,  usually  from  tliat  to  the 
tenth  day.  Larrey,  who  had  great  experience  of  this  disease  during  Napoleon's 
campaigns  in  Egypt,  met  with  it  most  frequently  between  the  fifth  and 
fifteenth  days  after  the  infliction  of  the  Avound.  According  to  the  experience 
of  the  Surgeons  of  the  Peninsular  War,  under  whose  observation  many 
hundred  cases  came,  the  disease  does  not  show  itself  after  the  twenty-second 
day  ;  but,  though  this  may  be  the  general  rule,  Sir  G.  Blane  has  related  » 
case  in  which  it  took  place  as  late  as  a  month  after  the  infliction  of  the 
wound.  It  has  been  stated  that  it  may  occur  after  the  cicatrization  of  a 
wound  is  completed  ;  but  this  is  doubtful. 

In  the  American  War,  out  of  367  cases  in  which  the  day  of  appearance  of 
the  disease  is  noted,  it  followed  secondary  amputations  in  twenty-one  cases 
during  the  first  day  after  the  operation  ;  and  in  six  it  appeared  in  the  first 
twenty- four  hours  after  the  original  wound.  After  this  but  few  cases 
appeared  till  the  fifth  day,  when  19  are  recorded.  The  highest  number  wa.s 
37,  on  the  eighth  day,  and  by  the  fifteenth  day  the  number  fell  to  G.  Seven 
cases  occurred  between  the  26th  and  30th  days,  and  23  after  the  end  of 
a  month. 

Perms. — Tetanus  may  be  Acuta  or  GJironic  ;  being  in  some  instances  fatal 
in  the  course  of  a  few  hours,  but  usually  lasting  for  three  or  four  days.  Poland 
states  that  at  Guy's  Hospital  51  percent,  of  the  cases  were  fatal  before  the  fifth 
day  after  invasion.  In  the  American  War,  out  of  358  cases,  1  recovered  and 
69  died  dming  the  first  day  ;  1  recovered  and  83  died  on  the  second  day  : 
49  died  on  the  third  ;  31  on  the  fourth  ;  22  on  the  fifth  ;  19  on  the  sixth  ; 
14  on  the  seventh  ;  and  7  on  the  eighth  day.  Thus  of  the  acute  cases 
two,  evidently  slight  in  character,  recovered,  294  died  before  the  end  of  the 
eighth  day,  and  in  203,  or  more  than  half,  the  disease  did  not  exceed  three 
days  in  duration.  From  the  ninth  to  the  nineteenth  day  inclusive,  3(> 
died  and  6  recovered  ;  from  the  twentieth  to  the  twenty-seventh  inclusive, 
7  died  and  7  recovered,  and  6  survived  beyond  the  twenty-seventh  day  and 
finally  recovered.  The  longest  period  during  which  the  disease  lasted  was 
forty-nine  days.  These  interesting  statistics  confirm  the  view  that  the 
more  chronic  the  disease  becomes  the  better  is  the  chance  of  recovery ; 
indeed,  if  the  patient  survive  the  tenth  day,  the  prospect  of  a  favourable 
issue  to  the  case  is  materially  increased.  As  a  general  rule,  the  danger  is 
in  the  ratio  of  the  acutencss  of  the  attack,  both  as  to  severity  and  also  as 
to  rapidity  of  invasion  after  injury. 

Symptoms. — The  invasion  of  the  disease  is  sometimes  preceded  by  a  gene- 
ral uneasiness  on  the  part  of  the  patient,  a  feeling  of  illness  or  weakness,  or 
a  sense  of  impending  mi.schief.  Abernethy  was  of  opinion  that  tetanus  wa.s 
usually  ushered  in  by  a  disturbed  state  of  the  digestive  organs,  the  stools 
being  offensive  and  indicative  of  much  gastric  irritation.  When  the  disease 
sets  in  gradually,  it  may  be  somewhat  difficult  of  recognition  in  its  early 
stages  ;  if  it  come  on  suddenly,  its  nature  is  immediately  evident.  It  is  a 
remarkable  fact  that  the  cramps  do  not  begin  in  the  part  injured;  but 
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wherever  this  may  be  situated,  they  are  always  first  noticed  in  the  muscles 
of  mastication,  of  the  face,  and  upper  part  of  the  neck  ;  and,  throughout, 
these  and  the  muscles  of  respiration  are  principally  affected.  The  nervous 
disturbance  is  at  first  confined  to  the  muscles  supplied  by  the  motor  branch  of 
the  fifth,  by  the  portio  dura  of  the  seventh,  and  by  the  spiaal  accessory.  These 
nerves  appear  to  be  alone  alfected  ;  the  sensory  division  of  the  fifth  is  never 
inflaenced  throughout  the  disease.  The  sj^asm  may  be  confined  to  the  muscles 
supplied  by  these  nerves,  as  is  the  case  in  trismus  ;  but  it  soon  spreads  to  those 
supplied  l)y  the  spinal  nerves.  The  first  symptoms  usually  consist  in  the 
patient  feeliug  a  stiffness  or  soreness  about  the  jaws  and  throat,  being  unable 
to  open  his  mouth  widely,  to  take  food  or  drink,  the  muscles  about  the 
temples,  jaw,  and  neck  feeling  stiff  and  rigid  ;  this  condition  has  given  to 
the  disease  the  popular  term  of  loclc-jaiv.  As  the  affection  advances,  the 
countenance  assumes  a  peculiar  expression  of  pain  and  anguish,  the  features 
are  fixed  or  convulsed  from  time  to  time,  and  the  angles  of  the  mouth  drawn 
up,  coustituting  the  appearance  called  the  risiis  sardonicus.  When  fairly  set 
in,  the  disease  is  marked  by  spasms  of  the  voluntary  muscles  of  the  most 
violent  character,  with  much  pain  and  only  partial  remissions.  The  pain  is 
of  that  kind  that  attends  ordinary  cramp  in  the  muscles,  as  of  the  legs,  and  is 
usually  very  severe.  The  spasms  are  often  jerking,  the  patient  being  suddenly 
thrown  up  or  twisted  on  one  side  ;  the  breath  is  drawn  with  a  loud  sobbing 
catch  from  spasm  of  the  diaphragm,  and  from  the  same  cause  there  is  usually 
violent  pain  experienced  in  the  epigastric  region,  darting  across  to  the  spine. 
The  muscles  of  the  trunk  are  usually  affected  next  in  order  of  frequency  to 
those  of  the  head  and  neck,  the  body  being  bent  backwards  so  as  to  form 
a  complete  arch  (Opisthotonos)  ;  more  rarely  it  is  drawn  forwards  (Em- 
jrrostholoiios)  ;  and  still  less  frequently  to  one  side  {Pleurosthotonos).  In 
some  cases  the  body  becomes  perfectly  rigid,  like  a  piece  of  wood,  the  belly 
being  drawn  in,  and  the  chest  expanded.  It  is  said  that  in  severe  cases 
the  spasms  have  been  so  violent  that  muscles  have  been  ruptured,  teeth 
broken,  and  the  tongue  lacerated.  In  the  numerous  cases  of  tetanus  that 
I  have  unfortunately  witnessed,  it  has  rarely  fallen  to  my  lot  to  see  any 
effects  of  this  kind  produced  ;  the  spasms,  indeed,  being  in  general  not  very 
violent,  though  continuous  and  very  painful.  The  only  muscles  that  I  have 
seen  torn  have  been  the  recti  of  the  al)domen. 

The  intellectual  faculties  are  not  disturbed,  and  the  mind  continues  clear 
to  the  last.  Oases  of  tetanus  occasionally  prove  fatal  without  any  elevation  of 
temperature  ;  but  in  most  instances  there  are  great  heat  of  surface,  profuse 
sweats,  and  quickness  of  pulse  ;  not  so  much  from  any  febrile  disturbance, 
as  apparently  from  the  violence  of  the  muscular  contractions.  In  most 
cases  this  symptom  is  peculiarly  marked,  especially  towards  the  end  of  the 
case,  when  the  temperature  may  rapidly  rise  to  extraordinary  heights.  Thus, 
"VYunderlich  has  recorded  a  case  in  which  it  reached  112°'55  Fahr.  imme- 
diately before  death.  It  may  rise  a  few  tenths  of  a  degree  higher  after  death 
in  these  cases.  The  prolongation  of  life  appears  to  depend  greatly  upon  the 
intensity  of  the  convulsive  movements  :  the  more  severe  these  are,  the  sooner 
does  death  result.  The  fatal  termination  most  commonly  occurs  from 
exhaustion  consequent  on  the  frequency  of  the  tetanic  spasms  ;  much  more 
rarely  from  asphyxia  during  a  convulsion. 

Pathology. — It  might  reasonably  be  expected  that  a  disease  so  marked  in 
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its  symptoms  would  leave  behind  it  characteristic  pathological  changes  clearly 
indicating;  its  nature.  This  however  is  not  tlie  case.  Beyond  the  local  injury 
from  which  the  tetanus  arose,  the  posl-morlam  appearances  to  the  naked  eye 
are  most  commonly  those  of  a  perfectly  healthy  body.  Should  the  patient 
have  died  of  asphyxia  during  a  spasm,  the  distension  of  the  I'ight  side  of  the 
heart,  the  engorgement  of  the  lungs  and  the  general  venous  congestion 
characteristic  of  that  condition  are  present.  Beyond  this  changes  have  been 
observed  in  the  nerves  at  the  seat  of  injury,  and  the  microscope  has  revealed 
alterations  of  structure  in  the  spinal  cord. 

State  of  the  Nerves  at  the  Seat  of  Injury. — In  all  cases  of  fatal 
tetanus  that  I  have  seen  in  which  a  careful  dissection  has  been  made,  the  signs 
of  inflammation  of  a  nerve  communicating  with  the  wound  have  been  found  ; 
and  the  vascularity,  which  is  often  very  intense,  may  be  traced  up  the  sheath, 
often  to  a  considerable  distance.  In  a  case  of  tetanus  following  a  wound  of 
the  knee,  in  a  patient  who  died  in  University  College  Hospital,  a  small  branch 
of  the  internal  cutaneous  nerve  was  found  to  have  been  injured,  and  was 
inflamed.  In  another  patient  who  died  of  tetanus  about  sixteen  days  after 
ti-eading  on  a  rusty  nail,  a  black  speck  was  found  on  the  internal  plantar 
nerve,  where  it  had  been  wounded  by  the  nail.  In  a  man  who  died  of  acute 
tetanus  a  week  after  receiving  a  lacerated  wound  of  the  dorsum  of  the  foot, 
the  digital  nerves  were  found  to  be  sloughy,  and  evidences  of  inflammatory 
irritation  extended  some  distance  up  the  musculo-cutaneous  nerve.  In 
another  case  under  my  care,  in  which  tetanus  resulted  from  a  bruise  of  the 
back,  and  terminated  in  death,  the  injured  nerve  (a  dorsal  branch)  was 
found  lying  bare  and  reddened  in  the  wound ;  and,  on  tracing  it  up  to  the 
spinal  cord,  its  sheath  was  found  to  be  much  injm-ed  and  ecchymosed.  In 
another  instance,  in  which  tetanus  followed  a  wound  of  the  wrist,  the  external 
cutaneous  nerve  was  found  in  a  similar  inflamed  state. 

On  the  other  hand,  experience  has  shown  that  operations  on  nerves  such  as 
section,  avulsion  or  suture  are  not  more  commonly  followed  by  tetanus  than 
other  surgical  procedures,  and  that  neuritis  from  injury  and  other  causes  very 
frequently  occurs  without  further  serious  consequences.  Granting,  therefore, 
that  it  is  possible  that  the  peripheral  irritation  due  to  the  inflamed  state  of 
the  nerve  may  take  part  in  the  causation  of  the  convulsions,  it  is  evidently 
not  enough  to  account  for  the  whole  phenomena  of  the  disease. 

The  Pathological  Conditions  found  in  the  Spinal  Cord  in  cases  of 
tetanus  have  been  studied  by  Lockhart  Olarke,  Dickinson,  and  Allbutt. 
Lockhart  Clarke,  in  at  least  six  cases,  observed  lesions  of  structure  in  the 
spinal  cord,  consisting  of  disintegration  and  softening  of  a  portion  of  the 
orey  substance  of  the  cord,  which  appeared  in  certain  parts  to  be  in  a  state 
of  solution.  The  fluid  thus  formed  was  in  some  parts  granular,  holding  in 
suspension  the  fragments  and  particles  of  the  disintegi-ated  tissue,  but  in 
many  places  it  was  perfectly  pellucid.  He  considers  this  due  to  hypera3mia  of 
the  cord,  accompanied  by  exudation  and  disintegration.  Dickinson  has 
described  intense  hyperaimia  with  a  structureless  exudation  poured  out  around 
the  vessels  in  many  parts  of  the  grey  matter,  breaking  down  the  surrounding 
tissue.  He  observed  also  some  hsemoiThages  in  the  white  columns.  These 
observations  have  been  confirmed  by  Clifford  Allbutt,  but  the  exact  significance 
of  the  changes  observed  is  still  uncertain. 

The  absence  of  any  constant  and  distinct  pathological  lesion  led  some 
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Surgeons  to  the  hypothesis  that  tetanus  is  due  to  the  action  of  a 

specific  virus  which,  hke  strjchniue,  stimulates  the  motor  centres  and  thus 
g-ives  rise  to  muscular  spasm.    It  was  suggested  that  this  poison  might  be 
developed  as  a  consequence  of  peculiar  chemical  changes  in  the  secretions  of 
an  unhealthy  wound,  or  possibly,  when  no  wound,  was  present,  in  the  sweat  or 
some  other  secretion.  Billroth,  who  inchned  to  this  theory,  attempted  to  obtain 
proof  of  it  by  injecting  the  blood  of  a  patient  who  died  of  tetanus  into  dogs, 
but  without  success.  Later  experimental  observations  have,  however,  furnished 
more  definite  results,  and  have  tended  to  show  that  tetanus  may  be  due  to  the 
action  of  a  chemical  poison  developed  in  connection  with  the  growth  of  a 
special  form  of  bacillus.    The  first  evidence  of  the  infective  nature  of  tetanus 
was  obtained  by  Carle  and  Eattone  from  a  patient  who  died  of  that  disease 
originating  from  a  suppurating  acne  pustule.    They  removed  the  inflamed 
area  immediately  after  death,  and  having  squeezed  the  fluid  from  it  and  diluted 
it  with  sterilized  water  injected  the  emulsion  so  prepared  beneath  the  skin  in 
twelve  rabbits.    Eleven  of  these  died  of  undoubted  tetanus.    The  blood  of 
the  dead  animals  failed  to  induce  the  disease  when  injected  into  others,  but 
pieces  of  the  sciatic  nerve,  into  the  sheath  of  which  the  emulsion  had  been 
introduced  in  four  instances,  were  found,  when  crushed  up  in  water  and  in- 
jected, to  give  rise  to  tetanus.  In  the  same  year  Nicolaier,  while  making  obser- 
vations on  the  baciUi  of  earth,  incidentally  found  that  in  a  considerable 
number  of  cases  the  subcutaneous  injection  of  earth  in  rabbits,  mice  and 
guinea-pigs  was  followed  by  a  fatal  disease  exactly  resembling  tetanus. 
"Whenever  this  occurred  there  was  present  in  the  tissues,  with  other  organisms, 
a  fine  and  very  small  bacillus.    Further  observations  showed  that  pus  from 
the  seat  of  inoculation  produced  the  same  disease  in  other  animals,  and 
contained  the  organism.    It  was  subsequently  cultivated  on  coagulated  serum 
and  inoculated  with  positive  results.    Dogs  were  not  affected  by  the  virus. 
In  1886  Rosenbach  communicated  a  disease  exactly  resembling  tetanus  to 
rabbits  by  inoculating  them  with  matter  taken  from  the  edge  of  the  sore  in  a 
case  of  frost-bite,  which  terminated  fatally  from  acute  tetanus.     In  the 
diseased  tissues  he  found,  amongst  other  organisms,  a  very  tine  bacillus  exactly 
resembling  that  described  by  Nicolaier.    He  obtained  cultivations  of  this 
almost  pure,  being  contaminated  only  by  a  septic  bacillus  which  could  not  be 
separated,  and  with  this  cultivation  he  uniformly  obtained  positive  results  on 
inoculating  rabbits.    In  all  these  cases  the  peculiar  fact  was  observed  that 
the  spasm  commenced  first  in  the  limb  into  which  the  virus  was  injected,  and 
subsequently  extended  to  the  whole  body.    More  recently,  E.  0,  Shakespeare, 
of  the  Philadelphia  Hospital,  has  succeeded  in  communicating  tetanus  to 
rabbits  by  injecting  an  emulsion  prepared  from  the  medulla  and  spinal  marrow 
of  horses  and  mules  dead  of  that  disease.    The  evidence  at  present  before  us 
seems,  therefore,  strongly  to  support  the  view  that  tetanus,  like  hydrophobia, 
belongs  to  the  class  of  infective  diseases,  but  much  more  extended  investiga- 
tions are  required  before  we  can  hope  to  know  certainly  the  source  and  nature 
of  the  virus  and  its  exact  mode  of  action. 

Treatment. — The  treatment  of  tetanus  is  local  and  constitutional.  The 
Local  Treatment  has  for  its  object  to  bring  the  wound  into  as  healthy  a 
state  as  possible,  and  to  remove  every  source  of  irritation  from  it.  Even  if 
the  infective  theory  of  tetanus  be  true,  local  treatment  is  still  of  the 
greatest  importance,  as  the  chemical  poison  which  gives  rise  to  the  disease 
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may,  for  all  we  know,  be  generated  in  the  wound  only,  and  by  cleaning  this  we 
may  cut  o(f  the  supply  at  its  source.  Ifc  seems  also  probable,  without  nccepLing 
either  the  theory  that  the  spasm  is  purely  reflex,  or  that  it  is  due  to  an  ascend- 
ing ueuritis  extending  to  the  cord,  that  local  in-itation  may  aggravate  the 
spasms  and  give  rise  to  the  more  violent  convulsions  which  so  rapidly  exhaust 
the  patient.  Thus,  in  a  case  lately  in  University  College  Hospital,  the  patient 
constantly  complained  of  pain  in  the  wound  immediately  before  the  commence- 
ment of  a  general  spasm.  In  order  eifectually  to  remove  all  local  disturbance, 
recourse  has  been  had  to  amputation  ;  but  though  this  may  have  succeeded 
in  checking  some  of  the  more  chronic  forms  of  the  disease,  yet  milder  local 
means  have  sufficed  equally  well,  and  in  the  majority  of  cases  it  has  had  no 
effect ;  hence  so  severe  an  operation  can  scarcely  be  recommended  for 
general  adoption.  The  division  of  the  trunk  of  the  injured  nerve,  at  some 
distance  above  the  wound,  if  there  be  one  that  has  been  punctured  or  lacerated, 
has  occasionally  proved  successful.  Thus,  in  a  case  of  tetanus  following 
injury  of  the  supra-oi'bital  nerve,  Larrey  cut  this  across,  and  the  patient  re- 
covered. In  a  midshipman,  in  whom  tetanus  came  on  the  day  after  the  sole 
of  the  foot  had  been  wounded  by  treading  on  a  rusty  nail,  Murray  divided  the 
posterior  tibial  nerve,  and  the  patient  got  well.  In  those  cases  in  which  no 
special  nerve  appears  to  have  been  injured,  I/iston's  recommendation  of 
making  a  y\-shapcd  incision  down  to  the  bone,  and  above  the  part,  so  as  to  in- 
sulate it  completely,  may  be  advantageously  followed.  After  the  nerve  h-.is  been 
divided,  or  the  part  properly  insulated,  some  solution  of  atropine  may  be 
carefully  applied  to  it,  so  as  still  further  to  lessen  local  in-itation.  Instead  of 
dividing  the  nerve  leading  from  the  source  of  irritation,  it  has  been 
suggested  that  the  operation  of  stretching  should  be  performed.  This  has 
been  done  in  a  considerable  number  of  cases,  and  as  with  every  other  of  the 
scores  of  remedies,  local  and  constitutional,  that  have  been  recommended  for 
tetanus,  recoveries  have  taken  place  after  its  employment.  On  the  other  hand, 
in  acute  cases  it  has  proved  as  impotent  as  the  rest. 

In  the  Constitutional  Treatment  of  the  disease  it  is  necessary  to  bear  in 
mind  that  tetanus  is  an  affection  of  debility,  the  violence  of  the  spasmodic 
paroxysms  giving  an  appearance  of  false  strength  to  the  patient  ;  and  that 
the  principal  source  of  danger  and  death  is  the  exhaustion  induced  by  the 
energy  of  the  muscular  movements.  The  means  adopted  should,  therefore, 
have  for  their  object  the  removal  of  irritation  and  the  support  of  the  patient's 
strength,  so  as  to  enable  him  to  hold  up  against  the  disease. 

Nothing  can  be  more  unsatisfactory  than  the  treatment  of  the  Acute  form  of 
traumatic  tetanus.  In  it,  all  medicines  are  useless  as  curative  agents.  But, 
though  medicines  are  of  no  avail  as  means  of  cure,  they  may  act  as  palliatives, 
and  aflbrd  relief  to  the  patient;  and  much  maybe  done  by  the  Surgeon  to 
mitigate  his  sufferings,  and  to  place  him  in  a  favourable  condition  to  withstand 
the  exhaustion,  and  to  lessen  the  torture  of  the  spasms.  AYith  this  view,  the 
first  thing  to  be  done  is  to  clear  the  bowels  out  well  with  an  aperient  dose  ;  aided, 
if  necessary,  by  a  turpentine  enema.  The  patient  should  then  be  kept 
perfectly  quiet  in  a  room  by  himself,  a  screen  or  muslin  curtains,  as  recom- 
mended by  Marshall  Hall,  being  diawn  round  the  bed,  as  noise  or  move- 
ment of  any  kind  greatly  increases  the  spasms.  In  order  to  allay  the  spinal 
irritation  the  most  effectual  means  consists,  jierhaps,  in  the  plan  recommended 
by  Todd,  of  applying  ice  along  the  whole  length  of  the  spine  :  this  is  best 
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done  by  a  caoutchouc  spine-bag.  This  is  a  powerful  depressing  agent,  and,  unless 
care  be  taken,  may  lower  the  heart's  action  too  much,  or  indeed  completely 
stop  it.  It  may,  however,  be  applied  with  safety  for  six  or  eight  hours,  the 
condition  of  the  patient  being  carefully  watched  in  the  meanwhile.  Sedative 
or  antispasmodic  agents  are  of  no  use  whatever  in  acute  traumatic  tetanus.  I 
have  seen  many  drugs  of  this  kind  employed,  without  producing  any  effect  in 
lessening  the  violence  of  the  convulsions.  In  most  cases,  however,  the  in- 
halation of  chloroform,  or  the  administration  of  chloral,  materially  diminishes 
their  severity,  and  gives  the  patient  at  least  temporary  ease. 

In  the  Subacute  or  Chronic  form  of  the  disease,  recovery  is  much  more 
likely  to  take  place  ;  and  it  is  only  in  these  cases  that  antispasmodics  and 
sedatives  have  been  of  use,  and  in  these  also  chloroform  and  chloral  are  far 
more  beneficial  than  in  the  acute  cases.  Almost  every  drug  in  the  pharmacopoeia 
of  a  tonic,  sedative,  or  antispasmodic  nature  has  been  employed  in  tetanus  ; 
•and  the  recovery  Avhich  has  occasionally  resulted  has  been  perhaps  over  hastily 
attributed  to  the  remedy,  rather  than  to  the  employment  of  those  dietetic  and 
hygienic  means  which  are  of  the  first  importance,  loy  enabling  the  patient  to 
live  on  until  the  disease  wears  itself  out.    Tonics,  especially  iron  and  quinine, 
have  been  employed  by  some.  EUiotson  was  strongly  impressed  with  the  value 
of  the  carbonate  of  iron.    Sedatives  in  all  forms — couium,  belladonna,  opium, 
and  their  alkaloids — have  been  largely  and  most  ineffectually  employed. 
Miller  speaks  highly  of  cannabis  indica  pushed  to  narcotism,  three  grains 
of  the  extract,  or  thirty  minims  of  the  tincture,  being  given  every  half 
hour  or  hour  ;  and  Haughtou  has  employed  nicotine  in  one-drop  doses 
jidininistered  every  second  hour,  with  some  apparent  success  in  severe  cases  of 
traumatic  tetanus. 

The  Calabar  bean  {Physostigma)  is  the  remedy  that  perhaps  deserves 
physiologically  the  most  attention  ;  for  as  it  is  nearly  if  not  quite  antagonistic 
to  the  tetanic  spasms  of  strychnia,  it  was  hoped  that  it  would  be  found 
equally  useful  as  a  sedative  to  the  spinal  cord  in  those  arising  from  traumatic 
causes.    In  E.  Watson's  hands,  very  successful  results  followed  its  administra- 
tion.   Yet  it  is  far  from  being  a  specific.    I  have  tried  it  in  several  cases,  with 
uo  appreciable  good  effect.    It  may  be  given  by  the  mouth,  hypodermically, 
or      anum  :  in  the  form  of  a  solution  or  a  tincture  of  the  extract  in  half- 
grain  doses,  by  the  mouth  ;  hypodermically,  in  doses  of  one-sixth  of  a  grain  ; 
per  animi,  in  grain  doses.    The  dose  should  be  given  at  least  every  second 
hour,  until  complete  contraction  of  the  pupil  occurs.    Stimulants,  as  brandy, 
should  be  administered  to  counteract  the  depression  that  will  result  from 
the  use  of  the  drug.    At  the  same  time  that  recourse  is  had  to  such  measures 
as  these,  it  must  not  be  forgotten  that  the  disease  is  one  of  great  exhaustion, 
and  that  the  patient  will  die  worn  out,  unless  he  be  supplied  with  plenty  of 
nourishment.    Beef-tea  and  wine  should,  therefore,  be  administered  by  the 
mouth,  as  long  as  the  patient  can  swallow,  and  nutritious  encmata  by  the 
rectum  ;  and  in  this  way  the  powers  of  life  may  be  supported  until  the 
violence  of  the  disease  expends  itself.    I  am,  however,  disposed  to  think  that 
even  in  these  chronic  cases,  much  more  may  be  done  by  simple  than  by  specific 
treatment.    Clearing  out  the  bowels  by  a  turpentine  enema,  breaking  the 
violence  of  the  spasms  and  giving  the  patient  rest  and  ease  by  chloroform 
inhalations  or  by  chloral  enemata,  and  keeping  up  the  powers  of  the  system 
by  injections  of  beef-tea,  egg,  and  brandy  into  the  rectum,  till  the  disease 
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wears  itself  out,  appear  most  likely  t(j  be  followed  by  a  satisfactory  result, 
when  used  in  addition  to  the  hygienic  measures  recommended  in  the  acute 
form  of  the  disease.  It  is  certainly  more  rational  to  employ  such  measures  as 
these,  than  in  the  vain  hope  of  finding  a  specific  for  tetanus,  to  be  constantly 
recurring  to  antispasmodics  and  sedatives,  which  I'epeated  experience  has 
pj'oved  to  be  useless  as  curative  agents. 
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DISEASES  OF  THE  LYMPHATIC  SYSTEM. 


INFLAMMATION    OF    THE    LYMPHATIC  VESSELS. 

Lymphangitis,  or  as  it  was  formerly  called,  Angeioleucitis,  is  a  diffuse 
inflammation  of  the  lymphatic  vessels. 

Causes. — In  the  vast  majority  of  cases  it  arises  from  the  irritation  caused 
by  the  presence  within  the  vessels  of  the  products  of  an  infective  inflammation 
affecting  the  tissues  from  which  they  derive  their  lymph.  It  thus  forms  rather 
a  complication  of  these  inflammations  than  an  independent  disease.  Very 
commonly  it  is  associated  with  cutaneous  erysipelas,  but  it  is  also  met  with  in 
other  forms  of  infective  inflammation  ;  thus  it  is  a  frequent  result  of  the 
inoculation  of  virulent  matter  from  dead  bodies,  and  is  occasionally  seen  in  the 
lymphatics  leading  from  a  soft  chancre.  In  most  cases,  therefore,  a  wound  or 
abrasion  serves  as  the  starting  point  of  the  inflammation.  It  is  very  rarely 
indeed  that  lymphangitis  occurs  without  some  such  external  cause  ;  yet  I 
have  seen  cases  in  which  careful  examination  has  failed  in  detecting  any 
breach  of  surface  or  evidence  of  local  infection.  The  disease  is  predisposed 
to  by  the  same  causes  that  favour  the  development  of  erysipelas,  as  by  atmo- 
spheric vicissitudes,  by  particular  seasons  of  the  year,  more  especially  the 
early  spring,  and  by  epidemic  influences.  Broken  health  and  the  neglect  of 
hygienic  precautions  also  tend  to  induce  it. 

Morbid  Anatomy. — The  walls  of  the  inflamed  vessel  become  swollen, 
softened,  and  infiltrated  with  small  round  cells,  and  the  endothelium  de- 
squamates. Tessier  states  that  the  lymph  coagulates,  forming  a  rosy  clot  which 
plugs  the  vessel.  The  inflammation,  though  commencing  from  irritation 
within  the  vessel,  soon  extends  beyond  its  walls,  the  surrounding  areolar 
tissue  becomes  swollen  and  infiltrated  with  inflammatory  products,  and  some- 
times suppuration  may  take  place  around  the  inflamed  lymphatic. 

Symptoms. — During  the  progress  of  an  ordinary  injury,  the  patient  is 
seized  with  chills  or  rigors,  with  considerable  elevation  of  temperature  reach- 
ing 103°  F.  or  102"  F.,  attended,  perhaps,  by  vomiting  or  diarrhoea.  These 
symptoms  may  precede  by  twelve  or  fourteen  hours  the  local  signs  of  the 
disease,  but  more  commonly  accompany  them.  On  examining  the  part  it  will, 
if  superficial,  be  seen  to  be  covered  by  a  number  of  fine  red  streaks,  at  first 
scattered,  but  gradually  approximating  to  one  another  so  as  to  form  a  distinct 
band,  about  an  inch  in  breadth,  running  from  the  part  affected  along  the 
inside  of  the  limb  to  the  neighbouring  lymphatic  glands,  which  will  be  felt  to 
be  enlarged  and  tender.  The  band  itself  feels  somewhat  doughy  and  thickened. 
Sometianes  one  lymphatic  can  be  felt  hard  and  isolated  like  a  piece  of  whip- 
cord. There  is  usually  more  or  less  oedema  of  the  limb,  from  the  implication 
of  the  deeper  lymphatic  vessels  and  their  obstruction'  by  the  inflammation. 
Along  the  course  of  the  inflamed  lymphatics,  erysipelatous-looking  patches  not 


42 


DISEASES   OF  THE   LYMPIfATIC  SYSTEM. 


unfi'C(|uently  iippcar,  and  coalesce  until  they  assume  a  considerable  size,  and 
constitute  as  it  were  a  distinct  variety  of  erysipelas.  In  some  cases  the  glands 
are  affected  before  any  other  local  signs  ninnifest  themselves,  owing  probably  t<> 
the  deeper-seated  lymphati(;B  having  been  first  implicated  ;  or  possibly  to  the 
direct  absorption  of  and  deposit  in  them  of  some  infective  matter  that  consti- 
tutes the  primary  source  of  the  inflammation.  Not  uncommonly  through- 
out the  disease  the  inflammation  continues  to  be  confined  principally  to 
this  set  of  vessels,  giving  rise  to  great  and  brawny  swelling  of  the  limb,  but 
without  much  if  any  superficial  redness.  The  constitutional  disturbance, 
which  is  at  first  of  the  active  infiammatory  type,  may  gradually  subside  into  the 
asthenic  form. 

Besults. — The  disease  usually  terminates  in  resolution  at  the  end  of  eight 
or  ten  days  ;  not  uncommonly  it  runs  on  to  erysipelas  ;  and  in  other  cases, 
again,  localized  suppuration  may  take  place,  sometimes  in  the  form  of  one  large 
deep-seated  abscess  in  the  iliac  fossa  or  in  the  thigh  if  the  lower  extremity, 
or  under  the  pectorals  and  in  the  axilla  if  the  upper  extremity  be  the  seat  of 
irritation  ;  or  a  chain  of  abscesses  may  form  along  the  course  of  the  inflamed 
lymphatics  and  in  the  glands  to  whicla  they  lead.  In  some  instances,  after  the 
disappearance  of  the  disease,  a  state  of  chronic  and  rather  solid  oedema  of  the 
pai't  may  be  left,  giving  rise  indeed  to  a  species  of  false  hypertrophy,  and  con- 
stituting a  troublesome  consequence.  More  rarely  death  results,  either  from 
general  blood-poisoning,  or  as  the  effect  of  exhaustion  from  prolonged  suppu- 
ration of  deep-seated  abscesses. 

The  Diagnosis  of  inflammation  of  the  lymphatics  has  to  be  made  in  its 
early  stages  from  phlebitis  and  erysipelas,  and  of  the  abscesses  in  later  stages 
from  those  of  pyasmia.  From  phlebitis  it  is  easily  distinguished  by  the  super- 
ficial redness  of  lymphangitis,  and  the  absence  of  the  cord-like  plugged  vein. 
From  erysipelas  it  is  distinguished  by  the  want  of  a  defined  margin  to  the  red- 
ness, and  by  its  extending  in  the  line  of  the  lymphatic  vessels  only  ;  but  the 
affection  in  most  cases  is  closely  allied  to  eiysipelas,  and  in  others  merges  into 
it,  and  consequently  the  distinction  is  often  of  little  consequence.  The  acute 
lymphatic  abscess  is  usually  distinguished  without  difficulty  from  the  pysemic  ; 
the  lymphatic  abscess  being,  if  deep,  solitary  ;  if  superficial  and  multiple, 
confined  to  the  track  of  the  previously  inflamed  absorbents  ;  in  either  case 
being  always  between  the  starting  point  of  the  primary  source  of  irritation,  or 
wound,  and  the  glands  ;  in  the  calf,  thigh,  or  iliac  fossa,  if  the  primary  irrita- 
tion be  in  the  lower  extremity,  in  the  axilla  if  in  the  upper.  The  fever  is 
moreover  more  ccmtinued,  and  the  severe  rigoi's  and  sweatings  of  pyasmia  are 
wanting. 

Treatment. — In  superficial  lymphatic  inflammation  of  the  skin  and  in- 
tegumental  structures,  the  application  of  belladonna,  as  recommended  by 
<J.  Heath,  is  the  most  efficient  agent  in  subduing  the  local  process  ;  a  paste  of 
equal  parts  of  the  extract  and  of  glycerine  should  be  thickly  smeared  over  all 
the  inflamed  parts,  and  covered  with  a  thick  layer  of  cotton-wool  ;  the  limb 
lit  the  same  time  being  kept  elevated.  As  an  alternative  treatment,  though 
of  inferior  value,  hot  poppy-fomentations  may  be  used.  If  after  the  acute 
inflammation  has  been  subdued  much  chronic  induration  and  oedema  occur, 
bandaging,  so  as  to  compress  the  limb,  aud  methodical  friction  will  be  of 
service.  If  abscesses  form,  they  should  be  opened  early  and  treated  on 
ordinary  principles.    The  consiitutional  treatment  is  the  same  as  for  erysipelas. 
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No  depletion  is  ever  justifiable,  and  stimulants  are  often  required  in  consider- 
able quantities,  with  abundant  liquid  food  of  a  nourishing  kind.  Perchloride 
of  iron  and  quinine  are  often  useful. 

VARIX    OF    THE    LYMPHATIC  VESSELS. 

Varix  op  the  Lymphatics  has  been  occasionally  met  with,  both  in  the 
superficial  and  deep  networks  and  in  the  lymphatic  trunks.  The  part  most 
commonly  found  affected  has  been  the  inner  side  of  the  thigh  ;  but  the  disease 
has  been  seen  also  in  the  anterior  wall  of  the  abdomen,  about  the  ankle  and 
elbow  joints,  and  on  the  prepuce.  In  the  superficial  lymphatics,  the  varix  first 
appears  in  the  form  of  small  elevations,  giving  the  skin  an  appearance  which 
has  been  compared  to  the  rind  of  an  orange  ;  it  subsequently  takes  the  form 
of  little  vesicles  covered  with  a  thin  layer  of  epidermis.  Varix  of  the  larger 
lymphatic  trunks  frequently  accompanies  the  condition  just  described.  The 
vessels  may  either  be  dilated  cylindrically  into  round  beaded  enlargements, 
often  semi-transparent,  and  but  slightly  compressible  ;  or  ampullaa  may  be 
formed  on  them,  giving  rise  to  more  or  less  soft  swellings,  fluctuating  under  the 
finger.  There  is  some  oedema,  attributable  either  to  obstruction  of  the 
lymphatics  or  to  the  impeded  flow  of  the  lymph. 

In  31  out  of  55  recorded  cases,  a  discharge  of  lymph  (Lymphorrhoea)  has 
been  observed.  This  has  been  seen  to  occur  also  without  varix,  as  the  result 
of  wound.  In  the  latter  case,  the  flow  is  continuous ;  while  in  the  lymphorrhoea 
which  attends  varix  it  is  to  some  extent  intermittent.  The  identity  of  the 
fluid  discharged  with  lymph  has  been  established  by  chemical  and  microscopic 
examination.  An  excessive  discharge  of  the  fluid  is  apt  to  produce  symptoms 
of  general  debility,  of  the  same  kind  as  those  induced  by  hasmorrhage. 

Treatment. — Spontaneous  cure  of  lymphatic  varix  has  been  observed  in 
cases  where  the  penis  was  afl^ected,  the  disease  being  the  result  of  the  obstruction 
to  the  flow  of  lymph  caused  by  buboes.  In  other  instances,  various  plans  of 
treatment  have  been  tried,  with  apparently  indifferent  result.  Caustics  have 
been  used  by  several  Surgeons,  but,  as  the  disease  is  often  deeply  seated  as  well 
as  superficial,  with  but  little  effect.  Beau  treated  three  cases  successfully  by 
introducing  a  seton  into  the  dilated  lymphatic  vessels,  and  exciting  adhesive 
inflammation.  B.  Bell  advised  ligature  of  the  lymphatic  vessel,  from  which 
the  discharge  of  fluid  takes  place.  Compression  by  means  of  a  bandage  has 
been  recoimnended  by  Nelaton. 

ELEPHANTIASIS    OF    THE    LEGS   AND  SCROTUM. 

mephantiasis  Arabum,  or,  as  it  is  often  called,  the  Barbadoes  Leg, 

is  an  affection  that  is  common  in  many  tropical  countries,  in  the  West 
Indian  Islands  and  in  South  America  more  particularly.  It  is  met  with, 
though  comparatively  rarely,  in  Europe.  The  disease  usually  affects  one  of 
the  loAver  extremities  (seldom  both),  the  scrotum,  or  the  labia,  which  may 
become  enormously  large  and  hypertrophied.  In  the  face  it  is  often  met 
with  ;  in  the  upper  extremities  rarely. 

It  is  not  my  intention  to  enter  into  an  account  of  the  history,  symptoms, 
or  causes  of  this  remarkable  malady.  It  is  sufficient  for  my  purpose  here  to 
say,  that  the  disease  appears  to  be  primarily  seated  in  the  lymphatics. 
The  glands,  as  Virchow  and  Rindfleisch  suppose,  become  impervious  to  the 
transmission  of  lymph,  and  the  hyperplastic  deposits  that  characterize  the 
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disease  are,  together  witli  the  general  stretching  and  hypertrophy  of  the 
integumental  structure,  the  consequence  of  the  plastic  effusion  int<j  the  areolar 
tissue. 

Treatment. — When  this  disease  attacks  the  face,  little,  if  anything,  avails 
in  the  way  of  treatment.  When  it  affbcts  the  labia  and  scrotum,  the  diseased 
pai-t  must  be  removed  (see  Diseases  of  Penis  and  Scrotum).  But  wlien  the 
leg  is  aifected,  surgery  can  effect  much  in  the  M'ay  of  cure.    In  the  slighter 


Fig.  -I'io.— West  Indian  Elepliantiasis. 


cases  much  may  be  done  by  elevation  of  the  limb,  methodical  bandaging,  and 
perhaps,  as  Eayer  and  Lisfranc  recommended,  the  employment  of  scarification. 
But  in  the  more  severe  cases,  where  the  limb  has  swollen  to  a  monstrous  sizi  . 
and  has  become  shapeless  from  the  groin  to  the  ankle,  the  skin  being  salloAv, 
covered  with  nodules  and  over-laid  by  branny  desquamation,  with  a  tendency 
to  unhealthy  and  incurable  ulcerations,  more  active  measures  arc  necessary. 

Dufour  seems  to  have  been  the  first  to  propose  diminution  of  the  supply  of 
arterial  blood  to  the  limb  as  a  cure  for  this  disease.  This  he  efi'ected  by  com- 
pressing the  femoral  artery  by  means  of  a  kind  of  truss,  and  he  was  successful 
in  four  cases.  This  practice  of  compression  has  since  been  successfully  followed 
by  riill.  Cockle,  Vanzetti,  and  others. 

To  Carnochan  is  due  the  merit  of  ha  ving  recommended  the  ligature  of  the 
femoral  artery  as  a  means  of  cure  in  these  oases  ;  and,  in  whatever  way  it  acts, 
there  can  be  no  doubt  of  the  excellent  effects  that  have  followed  this  method 
of  treatment,  little  as  it  can  be  explained  by  the  received  pathological  views  as 
to  the  disease.  In  some  instances,  as  by  Bryant,  Buchanan,  and  Simon  (of 
Heidelberg),  the  external  iliac  has  been  advantageously  tied.    The  operation 
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on  this  artery  has  the  recommendation  not  only  of  being  completely  above  the 
hmits  of  the  disease,  and  consequently  in  parts  that  are  quite  healthy,  but  also 
of  more  completely  controlling  the  nutrition  of  the  limb  than  can  be  done  ])y 
ligature  of  the  superficial  femoral. 

Eppner  in  1881  collected  the  records  of  49  cases  of  elephantiasis  treated  by 
ligature  of  the  main  artery  leading  to  the  diseased  part.  In  40  of  these  the 
femoral  was  tied  ;  in  5,  the  external  iliac  :  in  2,  the  popliteal  ;  in  1,  the 
anterior  tibial,  and  in  1,  the  brachial.  Of  these  ol  are  reported  to  have  been 
cured,  3  relieved,  1  unrelieved,  and  5  died.  Of  the  cases  reported  as  cured  9 
subsequently  relapsed.  The  result  of  the  operations  appears  to  have  been 
fairly  encouraging,  although  in  a  certain  number  of  eases  it  is  evident  that 
little,  if  any,  improvement  took  place. 

LYMPHADENITIS,    OB   INFLAMMATION    OF    THE    LYMPHATIC  GLANDS. 

Acute  Inflammation  of  the  Lymphatic  Glands  almost  invariably 
results  from  the  irritation  of  some  noxious  material  conveyed  to  them  by 
the  lymphatic  vessels.  The  lymphatics  through  which  it  passes  on  its 
way  to  the  glands  may  themselves  be  inflamed,  but  more  frequently  they 
escape.  This  fact  would  seem  to  indicate  that  in  the  majority  of  cases 
the  irritating  matter  is  particulate  and  not  in  solution.  As  we  know 
from  experiment  solid  particles  pass  readily  through  the  lymphatic  vessels 
without  lodging,  but  are  arrested  in  the  lymphatic  glands.  In  every 
acute  inflammation  the  quantity  of  lymph  passing  through  the  glands  in 
connexion  with  the  affected  area  is  greatly  increased.  In  simple  inflam- 
mations in  a  healthy  subject  this  causes  slight  swelling,  which  subsides  as 
soon  as  the  cause  is  removed  ;  but  in  scrofulous  subjects,  as  before  pointed 
out,  there  is  a  peculiar  tendency  to  inflammation  of  the  lymphatic  glands 
from  slight  causes,  and  in  them  the  swelling  may  persist  and  may  pass  on  to 
suppuration  or  chronic  inflammation.  In  infective  inflammations  the  inflam- 
matory products  contain  the  special  "sdrus  to  which  the  inflammation  is  due, 
and  this  being  carried  by  the  lymph-stream  to  the  glands  may  excite  a  similar 
process  in  them.  Most  specific  inflammations  are  accompanied  by  the 
presence  of  microscopic  organisms  of  a  definite  form  in  the  exudations,  and 
in  such  cases  the  organisms  can  frequently  be  demonstrated  by  the  microscope 
after  death  in  the  lymphatic  glands  nearest  to  the  seat  of  the  disease.  As  a 
rule  the  secondary  inflammation  in  the  glands  closely  resembles  in  character 
that  at  the  primary  seat  of  disease.  Thus,  in  cutaneous  erysipelas,  the  glands 
are  invariably  swollen  and  tender,  but  seldom  suppurate  ;  in  soft  chancres, 
suppuration  commonly  takes  place  ;  and  in  diphtheria,  the  glands  are  always 
enlarged  and  painful,  but  pus  rarely  forms,  while  in  scarlet  fever  suppuration 
is  often  very  troublesome.  In  syphilis,  the  change  that  takes  place  in  the 
lymphatic  glands  is  identical  with  that  occurring  at  the  seat  of  inoculation  ; 
and  the  same  is  the  case  in  secondary  tuberculosis. 

Some  infective  inflammations,  as  hospital  gangrene  and  phlegmonous 
erysipelas,  have  but  little  tendency  to  infect  the  glands.  This  is  possibly  due 
to  coagulation  of  the  lymph  in  the  spaces  of  the  inflamed  area. 

In  the  majority  of  cases  there  is  no  difficulty  in  discovering  the  source  of 
the  in-itation  which  has  caused  the  glands  to  inflame.  In  scrofulous  subjects, 
however,  the  efiect  may  Ije  produced  by  causes  m  comparatively  slight  that 
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tlicir  detection  becomes  propovtioiially  difficult.  In  some  cases  it  appears  to 
arise  simply  in  consequence  of  a  strain,  as  in  over-walking.  In  children,  the 
glands  are  more  prone  to  su])pnrate  fi'om  slight  sources  of  irritation  during 
convalescence  from  measles  or  some  otlier  acute  specific  disease. 

Pathological  Anatomy. — Inflammation  of  the  lymphatic  glands  may  be 
acute,  subacute,  or  chronic.  In  the  acale  form  the  gland  is  swollen,  and  at 
first  pink  in  colour  and  sofb.  At  a  later  stage  yellow  points  of  commencing 
suppuration  will  be  observed,  both  in  the  medullaiy  and  cortical  part.  At  a 
still  later  period  the-  greater  part  of  the  gland  may  be  hollowed  out  into  a 
cavity  filled  with  pus.  The  appearances  of  subacute  inflammation  are  much 
the  same  as  in  the  acute.  Tiie  microscope  shows  the  usual  changes  observed 
in  all  inflammations  ;  the  vessels  are  distended,  and  the  gland  is  crowded 
everywhere  with  multitudes  of  small  round  cells.  These  very  early  choke  the 
lymph-sinuses.  As  these  cells  exactly  resemble  the  normal  corpuscles  of  the 
gland,  it  is  impossible  to  determine  whether  they  are  formed  by  multiplication 
of  the  normal  lymphoid  cells,  or  have  been  brought  to  the  gland  with  the 
lymph  from  the  inflamed  area,  or  have  migrated  from  the  vessels.  The 
capsule  and  trabeculee  are  similarly  infiltrated  with  small  cells.  The  formation 
of  pus  takes  place  in  the  same  way  as  in  other  parts.  In  tlie  less  acute  forms 
larger  cells  are  found,  formed  by  proliferation  of  the  flattened  corpuscles  that 
cover  the  trabecule  and  the  inner  aspect  of  the  capsule.  In  the  more  acute 
forms  the  surrounding  tissues  are  early  implicated  in  the  inflammation. 

Chronic  Inflammation  of  Ihe  Lmnphatic  Glands  is  i-egarded  as  the  most 
characteristic  feature  of  scrofula.  In  it  the  gland  is  enlarged  often  to  many 
times  its  normal  size.  In  the  early  stages,  it  is  usually  more  opaque  than 
natural,  and  of  a  grey  or  dull  pink  colour.  At  a  later  period,  yellow  points 
appear,  due  to  caseation.  These  points  gradually  increase  in  size,  and  coalesce 
till  the  whole  gland  becomes  a  uniform  caseous  mass  still  enclosed  in  the 
capsule,  which  is  often  considerably  thickened.  The  caseation  may  terminate 
the  process,  the  cheesy  mass  remaining  dry  and  encapsuled  without  further 
change.  In  other  cases  it  is  followed  by  deposit  of  lime  salts,  and  the  diseased 
gland  forms  a  hard  calcareous  mass.  These  formations  most  commonly  occur 
in  the  glands  of  the  abdomen  and  thorax.  In  superficial  glands  the  caseation 
is  more  commonly  followed  by  softening  of  the  cheesy  mass,  which  breaks  down 
into  a  thick  fluid  not  unlike  clotted  cream.  The  softening  is  accompanied  by 
inflammation,  and  the  slow  formation  of  pus  in  the  tissues  round  the  gland, 
the  capsule  gives  way  at  the  most  superficial  part,  and  the  fluid  gradually 
approaches  the  surface.  The  chronic  abscess  thus  formed  is  very  slow  in 
perforating  the  skin,  often  undermining  it  for  some  distance  before  finding  an 
exit.  Microscopic  examination  of  these  glands  shows  in  the  early  stages  a 
great  increase  in  the  lymphoid  corpuscles,  not  only  in  the  follicles  of  the  gland, 
but  also  choking  the  lymph-sinuses.  Amongst  the  new  corpuscles  larger  cells 
are  found  many  times  the  size  of  a  lymph-corpuscle,  and  apparently  developed 
from  them,  as  all  intermediate  varieties  arc  found  between  the  two  forms. 
The  flattened  cells  covering  the  trabccuhc,  and  lying  on  the  meshes  of  the 
reticulum  of  the  gland,  proliferate,  and  may  somttimes  be  recognized  forming 
a  coarse  network  amongst  the  lymphoid  corpuscles.  At  first  the  gland  is  more 
vascular  than  natural,  but  from  the  pressure  of  the  accumulated  cells  the 
vessels  soon  become  obliterated,  and  non-vascular  areas  arc  formed.  At  this 
stage  in  a  very  large  proportion  of  scrofulous  glands,  giant  cells  surrounded  by 
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a  zone  of  larger  cells,  and  again  by  lymphoid  corpuscles,  forming  thus  the 
anatomical  structure  of  a  tubercle  nodule,  are  met  with  in  the  non-vascular 
patches.  The  caseation  commences  in  the  non-vascular  spots,  and  gradually 
extends.  The  trabeculi\;  disappear  last  in  the  caseating  process.  In  a  large 
proportion  of  cases  examined  up  to  the  present  time,  the  tubercle  bacillus  has 
been  found  in  the  cheesy  glands.  In  the  present  state  of  our  knowledge,  it  is 
not  possible  to  define  accurately  the  relation  of  tubercle  to  chronic  glandular 
inflammation.  In  those  cases  in  which  the  disease  in  the  glands  is  secondary  to 
a  tubercular  affection  of  the  region  from  which  they  receive  their  lymph,  they 
are  probably  tubercular  from  the  beginning.  In  other  cases  the  chronic 
inflammation  may  be  antecedent  to  and  a  predisposing  cause  of  the  develop- 
ment of  tubercle  ;  and  again  it  is  possible  that  chronic  inflammation  followed 
by  caseation  and  softening  may  take  place  without  the  process  being  at  any 
time  tubercular.  The  softened  caseous  product  of  chronic  inflammation  of 
the  lymphatic  glands  has  long  been  believed  to  be  a  source  of  general 
tubercular  infection,  the  flue  granular  debris  entering  the  circulation  and 
lodging  in  distant  parts,  and  there  causing  the  growth  of  tubercle.  Koch's 
discovery  of  the  bacillus  of  tubercle,  showed  that  in  these  cases  the  bacilli  or 
their  spores  are  the  actual  infective  material.  This  general  infection  when  it 
does  occur  is  however  merely  an  accidental  occurrence,  the  vast  majority  of 
patients  who  suffer  ft'om  caseating  lymphatic  glands  escaping  with  nothing 
more  than  the  local  disease. 

Induration  of  the  gland,  due  to  thickening  of  the  trabeculge  and  capsule, 
and  of  the  meshes  of  the  retiform  connective  tissue,  is  not  an  uncommon 
result  of  slight  degrees  of  chronic  inflammation. 

In  whatev^er  way  occurring,  inflammation  of  the  lymphatic  glands  always 
causes  obstruction  to  the  flow  of  lymj)h  through  them,  and  if  the  whole  or 
greater  part  of  the  glands  of  a  limb  be  aflPected,  oedema,  often  of  a  solid 
character,  may  occur  in  the  parts  from  which  they  receive  their  afferent 
lymphatic  vessels. 

Symptoms. — In  Acute  Lymphadenitis  there  are  pain,  swelling,  and 
tenderness,  and  stifi"ness  about  the  affected  glands,  with  a  dull  heavy  sensa- 
tion in  them.  The  outline  of  the  swollen  gland  is  at  first  clearly  defined,  but 
soon  becomes  concealed  by  the  inflammation  extending  to  the  contiguous 
areolar  tissue.  Before  long  redness,  oedema,  and  the  other  signs  of  acute 
abscess  make  their  appearance.  In  Subacute  Lymphadenitis  the  glands 
become  swollen,  enlarged,  and  tender,  and  are  matted  together  by  inflamma- 
tory exudation  into  the  surrounding  tissues.  If  abscess  form,  it  frequently 
commences  in  the  structures  around  the  glands  ;  and  those  are  perhaps 
eventually  exposed  at  the  bottom  of  the  cavity  that  results.  This  is  especially 
apt  to  happen  in  cachectic  and  strumous  persons  frum  slight  sources  of  irrita- 
tion. Very  commonly  in  such  subjects  the  inflammation  of  the  glands  runs- 
into  a  chrtjiiic  state.  Chronic  Lymphadenitis  or  Strumous  Enlargement 
of  the  Lymphatic  Glands  may  arise  as  a  sequence  of  subacute  inflammation, 
but  more  commonly  the  glands  gradually  enlarge  without  marked  pain  or  tender- 
ness in  consequence  of  chronic  irritation  of  some  kind.  It  is  not  possible  to 
make  any  accurate  distinction  clinically  between  simple  chronic  inflammation, 
strumous  enlargement,  and  tubercular  disease.  Chronic  inflammation  of  tlio 
glands  is  commonly  looked  upon  as  the  most  marked  characteristic  of  the 
strumous  diathesis,  and  the  relation  of  the  process  to  tubercle  has  been  already 
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sufficiently  discussed.  These  changes  occur  principally  in  children  and  young 
people,  au<l  most  frequently  in  tlie  neck,  especially  in  the  submaxillary  glands 
and  the  glauduhu  concatenatai,  and  sometimes  in  the  axillary  and  inguinal 
glands.  The  glands  slowly  increase  in  size,  at  first  remaining  clearly  defined 
and  distinct  from  each  other.  They  may  after  a  time  cease  to  enlarge,  and 
remain  permanently  without  further  change,  but  more  commonly  after  con- 
tinuing in  this  state  for  months  or  years  they  soften.  The  inflammation 
then  extends  to  the  surrounding  tissues,  and  the  glands  become  adherent  to 
neighhouiing  parts,  and  finally  to  the  skin.  Several  glands  may  thus  become 
fused  together,  forming  a  large  indurated  and  nodulated  tumour.  Suppuration 
takes  place  slowly,  and  the  skin  becomes  tliin,  blue,  and  undermined.  Finally, 
it  gives  way  by  a  small  opening,  and  curdy  unhealthy  pus  is  discharged,  mixed 
with  the  debris  from  the  softened  cheesy  matter  from  the  gland.  The  dis- 
€harge  may  continue  for  weeks  or  months,  being  kept  up  partly  by  the  gradual 
expulsion  of  the  remains  of  the  degenerated  gland,  and  partly  by  the  thinned 
and  undermined  skin  being  too  feeble  to  take  any  part  in  healthy  repair. 
The  opening  may  close  for  a  time,  bursting  open  and  discharging  again  at 
intervals.  In  other  cases  the  thinned  skin  perishes,  and  the  remains  of  the 
gland  may  be  exposed  as  a  reddish-grey  or  fleshy  mass  protruding  in  the  midst 
of  the  sore.  When  these  sores  finally  heal,  they  leave  thin  blue  cicatrices 
ultimately  forming  irregular  puckered  scars. 

Treatment. — The  local  treatment  of  inflamed  lymphatic  glands  varies 
according  to  the  natm-e  of  the  process.  In  all  forms  the  local  irritation  to 
which  the  inflammation  is  due  must  be  removed  if  possible.  In  acute  lyrwph- 
udenitis  the  application  of  glycerine  and  extract  of  belladonna  in  equal 
parts,  and  hot  fomentations  may  prevent  suppuration.  In  the  subacute  con- 
dition, spirit  lotions  containing  iodide  of  potassium  will  sometimes  subdue 
the  inflammation  and  take  down  the  swelling.  If  an  abscess  form,  it  must 
be  freely  opened  and  the  part  dressed  with  some  antiseptic  application.  The 
sinuses  which  are  often  left  when  the  abscess  is  imperfectly  opened,  or  aUowed 
to  discharge  by  itself,  require  to  be  treated  by  stimulating  applications,  espe- 
cially the  nitrate  of  silver  ;  but  very  commonly  they  will  not  heal  unless  they 
are  laid  open  and  dressed  from  the  loottom. 

Chronic  or  Scrofulous  Inflammation  of  the  Lymphatic  Glands,  requires  to  be 
treated  on  different  principles.  When  there  is  merely  chronic  enlargement, 
without  irritation,  methodical  friction  with  iodine  or  iodide  of  lead  ointment 
will  sometimes  produce  absorption  of  the  inflammatory  products,  constituting 
the  bulk  of  the  enlargement ;  and  this  in  some  instances  may  remove  the 
tumour  entirely.  In  other  cases  painting  the  part  with  tincture  of  iodine, 
and  improvement  of  the  general  health,  will  cause  the  removal  of  the  disease. 
When  the  gland  has  softened  and  is  becoming  adherent  to  the  surrounding 
parts,  it  becomes  an  important  question  at  what  period  it  .should  be  opened, 
&o  as  to  ensure  the  speediest  recovery  and  the  least  scarring.  It  was  formerly 
advised  by  many  Surgeons  to  leave  the  gland  until  it  became  distinctly  adhe- 
rent to  the  skin,  and  until  it  was  so  completely  softened  that  the  whole  of  the 
cheesy  matter  might  be  discharged  at  the  time  of  opening.  The  result  of  this 
plan  was  usually  to  leave  a  deep  jmckered  scar,  and  healing  was  seldom  com- 
plete for  some  weeks  or  even  months.  These  unpleasant  consequences  can 
be  to  a  great  extent  averted  by  early  opening,  and  free  scraping  with  a 
^harp  spoon  (Fig.  09,  Vol.  I.).    As  soon  as  the  gland  is  evidently  softening 
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the  operation  may  be  performed.  The  gland  is  steadied  between  the  finger 
and  thumb  of  the  left  hand,  and  a  puncture  made  into  it  with  a  scalpel  about 
a  quarter  of  an  inch  in  width.  A  probe  may  then  be  passed  along  tlic 
scalpel,  so  as  to  serve  as  a  guide  to  the  opening  in  the  capsule.  The  scalpel 
is  then  withdrawn,  and  a  small  sharp  spoon  passed  along  the  probe  into  the 
gland.  By  forcibly  squeezing  the  gland  and  scraping  with  the  spoon,  the 
whole  of  its  caseous  contents  can  usually  be  removed  without  diificulty.  A 
very  fine  drainage-tube  may  then  be  inserted  for  a  few  days,  after  which 
healing  will  probably  take  place  without  difficulty.  The  results  of  this  little 
operation  are  very  much  better  if  strict  antiseptic  precautions  are  observed  ; 
for  if  the  cavity  l:)ecomes  filled  with  decomposing  discharges,  troublesome 
diffuse  sujipuration  may  follow  in  the  areolar  tissue.  Iodoform-  or  salicylic- 
wool  forms  the  best  di'essing  in  most  cases.  If  several  glands  lie  close 
together,  it  is  sometimes  possible  to  scrape  more  than  one  from  a  single  opening 
in  the  skin.    The  scars  left  after  this  mode  of  treatment  are  very  slight. 

If  an  aperture  already  exists  leading  down  to  an  indurated  mass,  the  sinus 
may  be  freely  scraped  in  the  same  way,  and  healing  is  often  hastened  by  the 
insertion  of  a  small  quantity  of  iodoform  into  the  track  left  after  the  opera- 
tion. If  after  an  abscess  has  formed  and  been  opened,  an  irregular  cavity  is 
left  with  masses  of  degenerating  gland-tissue  projecting  into  it,  these  may  be 
scraped  away  with  a  sharp  spoon,  or  destroyed  by  potassa  fusa.  In  applying 
the  caustic  potash,  care  must  be  taken  that  its  action  do  not  spread  too 
widely  ;  this  may  usually  be  avoided  by  coating  the  surrounding  integuments 
Avith  collodion.  The  blue  undermined  skin  left  after  spontaneous  bursting  (^f 
a  scrofulous  abscess  of  the  glands  delays  healing,  and  is  itself  useless  for  any 
purposes  of  repair.  It  must  therefore  be  destroyed,  however  large  the  resulting 
sore  may  at  first  appear  to  be.  This  may  be  done  by  means  of  potassa  fusa, 
but  cutting  it  with  scissors  in  a  number  of  lines  radiating  from  the  central 
opening  will  usually  make  it  in  great  part  melt  away,  and  at  the  same  time  is 
free  from  the  risk  of  destroying  more  than  is  necessary. 

Extirpation  of  chronically  inflamed  and  caseating  lymphatic  glands  has 
l^een  recommended  with  the  view  of  preventing  general  tubercular  infection  ; 
but  it  is  not  to  be  recommended  for  this  reason  alone.  It  is  impossible  in 
the  vast  majority  of  cases  to  remove  all  or  nearly  all  the  aff'ected  glands,  and 
if  undertaken,  it  may  lead  to  more  serious  and  extensive  dissections  than 
might  at  first  appear  requisite  ;  for  a  chain  of  diseased  glands  often  extends 
a  considerable  distance,  and  after  one  has  been  removed,  others  come  into 
view.  Cases,  however,  occasionally  occur,  in  which  such  a  procedure  may  be 
deemed  advisable,  the  aff'ected  glands  being  large  and  indurated,  and  the 
disease  of  many  years'  standing  ;  their  extirpation  may  then  be  proper,  and  I 
have  not  unfrequently  had  occasion  in  such  circumstances  to  remove  them 
from  the  axilla,  from  the  submaxillary  region,  and  from  the  posterior  triangle 
of  the  neck. 

The  constitutional  treatment  of  chronic  strumous  disease  of  the  glands  is 
fully  described  in  the  Chapter  on  Scrofula  and  Tubercle,  Vol.  T.,  p.  1 082. 

LYMPH  ADE  N  O  MA. 


This  disease  has  already  been  described  in  the  Chapter  on  Tumours  (Vol.  I., 
p.  991),  and  but  little  remains  to  be  said  concerning  it.    When  the  disease  is 
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limited  to  the  lymphatic  glands,  the  question  of  their  removal  often  conicB 
before  the  Surgeon. 

If  the  tumour  be  large  and  single,  or  composed  of  an  agglomeration  of 
multiple  masses,  and  so  situated  that  it  can  be  taken  out  with  safety,  its 
removal  is  proper,  and  should  be  practised.  I  have  several  times  removed 
large  lymphadcnomata  from  the  axilla  and  upper  part  of  the  neck  with  great 
advantage.  Even  •when  the  disease  is  multiple,  single  large  masses  that  are 
sources  of  special  trouble  should  be  dissected  out.  In  one  such  case  a  tumour, 
which  was  as  large  as  a  fist,  was  removed,  in  University  College  Hospital, 
from  the  axilla.  The  patient,  a  delicate  woman,  had  a  group  of  similar 
growths  in  the  neck,  which  had  remained  stationary  for  twenty  years. 

The  operation  sliould  not  be  undertaken  when  the  patient  is  veiy  weak  or 
anaemic,  and  more  especially  when  there  is  persistent  elevation  of  temperature. 


The  accompanying  figure  (Fig.  42(j)  fi'om  a  patient  under  the  care  of 
('hristopher  Heath  is  a  good  illustration  of  the  appearances  produced  by  this 
disease  Avhen  afTecting  the  glands  at  the  root  of  the  neck. 

With  the  exception  of  lymphadenoma,  the  lymphatic  glands  are  singularly 
exempt  from  the  growth  of  primary  tumours.  Eound-celled  sarcoma  is  said 
to  be  occasionally  met  with,  but  it  is  probable  that  some  of  the  tumours 
formerly  described  under  that  name  would  now  be  classed  as  lymphadcnomata. 
Secondary  tumours  arc,  however,  extremely  common.  All  forms  of  cancer 
tend  to  affect  the  glands  at  an  early  period  of  their  growth.  Round-celled 
and  melanotic  sarcomata  also  frequently  give  rise  to  secondary  tumours  in  the 
glands. 
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Pig.  426. — Lpiipliadoiioui;!  of  Glands  at  Boot  ol'tlic  Neck. 
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DISEASES  OF  VEINS, 


VENOUS  THROMBOSIS. 

Thrombosis  or  coagulation  of  the  blood  in  tlio  vessels  during  life  is  very 
common  in  the  veins. 

Causes. — The  exact  nature  of  the  process  of  coagulation  of  the  blood  is 
still  far  from  being  fully  understood.  The  view  generally  entertained  at  the 
present  time  is  that  fibrin  does  not  exist  as  such  in  the  blood,  but  is  formed 
from  two  substances,  fibrinogen  and  fibrin-ferment.  The  fibrinogen  is  con- 
tained in  the  blood-plasma  in  solution.  The  fibrin-ferment  is  not  supposed  to 
be  present  in  a  free  state  in  the  blood  as  it  circulates  in  the  body,  but  is 
liberated  from  some  of  the  colourless  corpuscles  under  certain  conditions. 
Blood,  in  contact  with  the  walls  of  vessels,  which,  to  use  (Johnheim's  ex- 
pression, are  in  a  state  of  "  physiological  integrity,"  shows  no  tendency  to 
coagulate,  but  when  it  is  brought  in  contact  with  dead  matter  clotting  takes 
place.  In  the  same  way,  if  the  integrity  of  the  vessels  is  damaged  by  disease 
or  injury  fibrin  becomes  deposited  at  the  damaged  spot.  The  presence  of  free 
ferment  in  the  blood  may  also  cause  coagulation  in  the  living  body.  Kohler 
has  shown  that  if  a  sufficient  quantity  of  fibrin-ferment  be  experimentally 
introduced  into  the  blood-stream,  rapid  coagulation  will  take  place,  even  in 
contact  with  healthy  vessels.  If  a  smaller  quantity  is  injected  there  is  severe 
febrile  disturbance,  but  thrombosis  does  not  take  place,  the  influence  of  the 
healthy  walls  of  the  vessels  being  then  supposed  to  be  sufficient  to  arrest 
coagulation  until  the  ferment  is  eliminated  from  the  blood.  Other  substances 
have  been  shown  to  be  capable  of  causing  extensive  coagulation  in  the  living 
vessels.  Thus  Wooldridge  states  that  a  phosphorized  fat  known  as  lecithin, 
which  may  be  obtained  from  the  lymphatic  glands,  testis,  brain,  and  other 
tissues,  causes  rapid  coagulation  and  death  from  cardiac  thrombosis  if  injected 
into  the  blood-stream.  On  the  other  hand,  if  peptones  be  injected  into  the 
blood-stream  during  life  blood  drawn  shortly  afterwards  fails  to  coagulate. 
These  observations  show  that  the  coagulability  of  the  blood  may  be  directly 
influenced  by  the  admixture  of  various  foreign  substances  with  it. 

Retardation,  or  arrest  of  the  blood-stream,  acts  as  a  powerful  predisposing 
cause  of  thrombosis.  These  conditions  apply  equally  to  all  vessels,  whether 
arteries,  capillaries,  or  veins,  but  we  have  to  consider  them  here  in  reference 
to  the  veins  only. 

The  causes  of  venous  thrombosis  may  be  thus  classified  : — 

1.  Changes  in  the  condition  of  the  wall  of  the  vessel  due  to  {a)  injury  ; 
(&)  inflammation  ;  (c)  degeneration. 

2.  Altered  conditions  of  the  blood  in  which  there  is  su])posed  to  be  a  libera- 
tion of  the  ferment. 

V.  2 


52 


DISEASE>S   OF  VEINS. 


3.  Ketardation  or  arrest  of  the  blood-streuin  ;  due  to  (a)  diminished  vis  a 
tergo ;  (b)  pressure  on  the  vessel;  (c)  interruption  of  its  continuity; 
(d)  obstruction  by  a  thrombus  due  to  any  of  the  preceding  causes. 

1.  Changes  in  the  wall  of  the  vessel. 

a.  Injur//. — -The  effect  of  any  severe  injury  to  the  coats  of  a  vein  is 
either  to  extinguish,  or  so  far  to  diminisli,  the  vitah'ty  of  the  injured  pari, 
that  it  behaves  towards  the  blood  as  a  foreign  body,  and  a  coagulura  is  formed 
on  the  damaged  part  just  as  it  would  be  on  a  piece  of  wire  introduced  into  the 
vein.  A  vein  is  occasionally  penetrated  by  a  foreign  body,  as  when  a  ligature 
is  accidentally  passed  through  it  in  ligaturing  a  contiguous  artery.  Under 
these  circumstances  a  clot  will  quickly  form  upon  the  foreign  body. 

b.  In/iammation. — It  has  already  been  pointed  out  in  the  Chajiter  on  In- 
flammation that  the  most  essential  feature  of  the  process  is  a  diminished 
vitality  of  the  affected  part  to  a  degree  shoi't  of  actual  death.  If  the 
inflammation  is  sufficiently  intense  the  wall  of  an  inflamed  vein  behaves 
towards  the  contained  blood  as  if  it  were  dead  matter,  and  coagulation 
consequently  takes  place.  Thrombosis  thus  forms  a  marked  feature  of  all 
forms  of  phlebitis.  The  causes  of  inflammation  of  veins  will  be  descrited 
later  on  (see  Phlebitis). 

G.  Degeneration. — Degeneration  of  the  coats  is  less  marked  in  the  veins 
than  in  the  arteries.  In  varicose  veins,  the  middle  coat  is  greatly  thickened 
by  the  growth  of  fibroid  tissue,  and  calcareous  plates  are  sometimes  met  with 
in  it ;  but  the  endothelial  lining  is  usually  intact,  and  consequently  thi'ombosis 
comparatively  rarely  takes  place  as  a  consequence  of  this  alone. 

2.  Altered  Conditions  of  the  Blood. — The  exact  nature  of  the  changes 
of  the  blood  that  predispose  to  thrombosis  is  very  imperfectly  known.  The 
experiments  before  alluded  to  show  that  an  excess  of  free  ferment  in  the  blood 
may  act  as  a  powerful  predisposing  cause,  or  even  the  sole  cause  of  coagula- 
tion. In  septic£emia,  pytemia,  and  many  other  acute  febrile  diseases,  there  is 
considerable  destruction  of  corpuscles,  and  very  probably  in  this  way  ferment 
is  liberated,  and  it  is  well  known  that  thrombosis  is  common  in  these  affec- 
tions. The  mere  excess  of  white  corpuscles,  such  as  is  observed  in  leuco- 
cythsemia,  does  not  seem  to  predispose  in  any  great  degree  to  thrombosis. 
Koch  has  observed,  in  pya3mia  experimentally  induced  in  animals,  thrombosis 
of  small  vessels  apparently  originating  in  the  plugging  of  the  channel  by 
microscopic  organisms,  and  possibly  some  such  condition  may  be  present  in 
some  cases  of  venous  thrombosis. 

3.  Retardation  of  the  Blood-stream. — Perfect  rest  of  the  blood  when 
withdraAvn  from  the  body  delays  coagulation,  and  free  movement  hastens  it. 
It  is  impossible,  therefore,  to  suppose  that  retardation  or  arrest  of  the  flow 
can  act  directly  as  a  cause  of  thrombosis.  Nothing,  however,  is  more  certain 
than  that  it  does  form  one  of  the  most  important  causes  of  coagulation  in  the 
living  vessels.  It  may  act  in  various  ways.  First,  if  the  arrest  of  the 
circulation  be  complete  and  of  sufficient  duration,  the  vitality  of  the  part  will 
suffer  until  the  vessels  come  to  act  as  foreign  bodies  and  coagiilation  takes 
place.  Secondly,  if  a  part  of  the  vein  is  already  di.seased  or  injured  the 
retardation  of  the  blood-stream  will  favour  the  adhesion  of  the  white 
corpuscles  to  the  unhealthy  surface,  which  is  the  first  step  in  thrombosis 
when  the  blood  is  still  moving.  Thirdly,  if  the  blood  stagnate  for  a  sufficient 
time  the  white  corpuscles  may  perish  from  want  of  oxygen  and  disintegrate. 
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thus  liberating  the  ferment  and  inducing  coagulation.  Lastly,  it  is  possible 
that  the  nutrition  of  the  endothelium  may  suffer  from  arrest  of  the  flow  o1' 
blood  through  the  vessel  even  when  the  circulation  through  the  surrounding 
tissues  is  sufficiently  active  to  maintain  their  vitality. 

Retardation  or  arrest  of  the  blood-stream  may  arise  {a)  from  diminished 
vis  a  terfio.  This  may  be  due  to  want  of  power  in  the  heart  from  old  age, 
bad  nourishment,  exhausting  fevers,  or  from  shock  or  loss  of  blood  from  injury 
or  operation.  Interruption  to  the  proper  distribution  of  the  force  through 
want  of  elasticity  in  the  arteries  acts  in  the  same  way.  Obstruction  of  the 
main  artery  of  a  limb  or  arrest  of  the  capillary  circulation  in  cue  area  from 
which  a  vein  derives  its  blood,  will  in  like  manner  retard  the  venous  flow. 
Another  very  common  cause  of  retardation  or  arn^st  of  the  blood-stream  in 
the  veins  is  the  obstruction  caused  by  the  pressure  of  a  tumour,  or  the  con- 
traction following  chronic  inflammation  of  the  connective  tissue  of  an  organ  ; 
examples  of  these  conditions  may  be  fre(iuently  seen  in  the  iliac  veins  pressed 
upon  by  a  pregnant  uterus  or  an  ovarian  tumour,  and  in  the  vessels  of  a 
cirrhotic  liver  ;  and  it  must  be  remembered  that  a  tight  bandage  may  act  in 
the  same  way. 

When  a  vein  is  divided  in  a  surgical  operation,  it  empties  itself  and  becomes 
coUapsed  as  far  as  the  next  pair  of  valves,  but  above  these  it  may  remain  full 
of  stagnant  blood  up  to  the  point  at  which  another  vein  enters  the  trunk. 
When  a  vein  is  ligatured  in  its  continuity  there  will  be,  in  addition,  stagnation 
of  blood  below  as  far  as  the  next  collateral  branch. 

When  the  circulation  is  too  feeble  to  press  the  valves  back  against  the  walls 
of  the  vessel,  or  when  in  consequence  of  dilatation  they  are  never  properly 
closed,  but  project  into  the  lumen  of  the  vein,  it  not  uncommonly  happens 
that  stagnation  takes  place  in  the  sinuses  of  the  valves,  and  small  thrombi 
may  thus  form,  which  finally  project  into  the  lumen  of  the  vessel,  and  by 
gradual  increase  may  at  last  close  it  completely. 

The  Process  of  ThromlDosis. — Thrombosis  may  take  place  while  the 
blood  is  moving,  the  lumen  of  the  vein  becoming  gradually  filled  with  the 
coagulum,  or  while  the  blood  is  at  rest. 

The  appearance  of  the  thrombus  varies  with  the  conditions  under  which 
it  is  formed,  much  as  the  coagulum  obtained  by  whipping  blood  differs 
from  that  formed  when  freshly  shed  blood  is  allowed  to  coagulate  undis- 
turbed in  a  vessel.  The  process  of  thrombosis  has  been  observed  experimen- 
tally by  Zahn  in  the  veins  of  the  mesentery  and  tongue  of  the  frog.  A  large 
vein  being  chosen,  its  walls  were  injured  by  placing  a  crystal  of  common  salt 
near  or  directly  over  it.  On  watching  the  injured  spot,  the  white  corpuscles 
of  the  passing  blood  were  seen  to  adhere  to  it  until  they  were  heaped  up, 
sometimes  to  such  an  extent  as  completely  to  obstruct  the  vein.  If  the  caustic 
action  of  the  salt  had  not  been  very  severe  they  might  break  loose  again  and 
pass  aAvay  into  the  blood-stream  ;  if  it  had  been  more  powerful  the  corpuscles 
remained  adherent.  After  some  hours  they  were  seen  to  undergo  a  marked 
change.  The  greater  part  disintegrated,  their  outline  being  lost  and  their 
nuclei  no  longer  being  recognizable,  and  a  fine  granular  mass,  having  the 
appearance  of  freshly-formed  fibrin,  appeared  in  the  place  they  formerly 
occupied.  This  observation  is  in  harmony  with  the  view  that  the  liberation 
of  the  ferment  by  disintegration  of  the  white  corpuscles  plays  an  important 
part  in  the  process  of  coagulation.    The  thrombus  thus  formed  was  in  some 
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cases  pure  white  in  colonv,  but  more  commonly  a  few  red  corjjuBcles  were 
entangled  amongst  the  white.  The  more  rapidly  the  plugging  of  the  vessel 
took  lilacc  the  more  red  corpuscles  were  entangled  in  the  thrombus.  When 
(ioagulation  takes  place  in  a  vessel  in  Avhich  the  flow  is  completely  arrested  the 
clot  differs  in  no  respect  from  that  formed  in  blood  drawn  from  the  body,  it 
entangles  in  its  meshes  all  the  corpuscles,  both  red  and  white,  and  presents 
the  familiar  dark  red  colour. 

These  observations  explain  the  different  appearances  of  the  thrombus  under 
the  different  circumstances  in  which  thrombosis  takes  place.  The  clot  formed 
above  an  injury  which  completely  obstructs  a  vein,  as  when  it  is  divided  or 
tied,  is  uniform  in  structure,  dark  red  in  colour,  and  at  first  but  loosely 
adherent  to  the  inner  coat  of  the  vessel.  At  a  later  period,  as  in  the  case  of 
a  ligatured  artery,  it  becomes  denser  in  consistence  from  contraction,  and 
more  firmly  adherent,  and  loses  its  colour  in  consequence  of  disintegration  of 
the  red  corpuscles.  A  thrombus  formed  by  gi-adual  deposit  from  the  circu- 
lating blood  upon  the  unhealthy  walls  of  a  vein  is  either  white  or  mixed  in 
tint,  according  to  the  rapidity  with  which  it  is  formed.  It  is  firmly  adherent 
to  the  inner  coat  of  the  vein  and  laminated  in  structure.  Microscopic 
examination  shows  it  to  contain  few  red  disks,  but  numerous  white  corpuscles 
which  have  escaped  disintegration  are  usually  found  between  the  laminae. 

As  a  rule  the  thrombi  arising  in  cases  in  which  an  altered  condition  of  the 
blood  is  supposed  to  be  the  cause  of  coagulation  are  white  or  mixed,  the  fibrin 
being  deposited  gradually  on  the  walls  of  the  vein,  starting  from  some  point 
where  from  disease  or  injury  the  endothelium  is  damaged. 

Wlien  a  vein  is  completely  obliterated  by  a  white  thrombus,  the  stagnant 
blood  on  each  side  coagulates,  forming  a  red  clot  adherent  to  the  white.  Aft^r 
death  a  further  extension  of  this  red  clot  takes  place.  These  post-)Jiortem 
clots  are  recognized  by  their  softness  and  by  their  floating  free  in  the  vessel. 

Cornil  and  Ranvier  have  supposed  that  in  many  cases  at  least  the  central 
portion  of  a  laminated  clot,  and  not  its  peripheral  layers,  are  the  oldest,  the 
fibrin  having  been  first  deposited  on  the  wall  of  the  vein  and  then  separated 
from  it  by  contraction,  though  prevented  from  passing  on  towards  the  heart 
by  the  prolongations  extending  into  the  collateral  branches.  This  \'iew,  how- 
ever, seems  far  from  probable.  The  only  appearance  suggesting  such  a 
process  is  met  with  in  the  clots  extending  from  the  heart  into  the  pulmonary 
artery  in  cases  of  cardiac  thrombosis.  These  are  commonly  found  to  fill  the 
vessel  incompletely,  and  often  present  perfect  casts  of  the  pulmonary  valves. 
In  these  cases,  however,  the  coagulation  takes  place  immediately  before  death, 
and  very  probably  the  contraction  is post-morfp»i . 

The  Fate  of  the  Thrombus  varies  according  to  the  circumstances  in 
which  it  is  placed  and  the  causes  of  its  formation.  Thrombi  arising  from 
injury  undergo  the  same  changes  as  those  forming  in  arteries  under  similar 
circumstances  (Vol.  I.,  ]).  41 1).  The  restoration  of  the  channel  through  a 
vein,  when  the  continuity  of  its  walls  has  not  been  interrupted,  takes  pla<;e 
more  readily  than  in  similar  coiulitions  in  the  arteries.  It  is  possible  that  in 
some  cases  this  may  result  from  disintegration  of  the  clot,  the  debris  being 
carried  away  and  lodged  in  the  lungs,  where,  if  non-infective  in  character, 
they  would  cause  no  serious  symptoms.  The  normal  process  of  restoration, 
however,  is  effected  by  the  clot  becoming  infiltrated  by  new  cells  proceeding 
from  the  wall  of  the  vessel,  as  in  the  permanent  closure  of  a  divided  vein. 
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New  vessels  afterwards  penetrate  amongst  these  cells,  and  by  means  of  these 
a  communication  is  established  between  the  permeable  portions  of  the  vein 
above  and  below  the  clot.  The  channel,  at  first  small,  gradually  enlarges  by 
absorption  of  new  tissue  through  which  it  passes,  and  thus,  at  last,  the  full 
cahbre  of  the  vein  is  restored. 

Softening  and  Disintegration  are  common  changes  when  the  thrombus  has 
been  formed  in  consequence  of  inflammation  of  the  vein,  or  as  a  result  of  those 
altered  conditions  of  the  blood  which  accompany  septictemia  or  malignant 
fevers.  It  is  a  very  frequent  occurrence  when  the  affected  vein  leads  from 
a  wound  the  discharges  of  which  are  in  a  septic  state,  or  from  an  area 
atfected  with  some  infective  inflammation,  as  in  acute  necrosis  of  bone. 

Softening  most  commonly  takes  place  in  white  or  mixed  thrombi.  It  com- 
mences in  the  centre  of  the  clot  at  the  part  furthest  removed  from  the  walls 
of  the  vein.  The  clot  if  mixed  becomes  completely  decolorized,  and  graduaUy 
breaks  down  into  a  creamy  fluid  resembling  pus  in  appearance.  Microscopic 
examination,  however,  shows  that  it  is  not  pure  pus.  In  some  cases  it  is 
composed  merely  of  granular  debris,  no  corpuscles  of  any  kind  being  recog- 
nizable ;  in  others  a  certain  number  of  pus  cells  may  be  mixed  with  the 
debris.  These  are  white  corpuscles,  which  were  either  contained  in  the  clot 
and  have  escaped  disintegration,  or  have  wandered  into  it  from  the  surround- 
ing parts.  In  most  cases  in  which  softening  takes  place,  micrococci  are 
found  in  abundance  in  the  puriform  fluid.  The  effects  of  the  process  of 
softening  will  be  discussed  immediately. 

Calcification  of  a  Tlvronibus  is  of  rare  occurrence.  It  occurs  chiefly  in  tJie 
small  clots  that  form  in  varicose  veins  in  the  pouches  behind  the  valves. 
These  calcified  clots  form  small  rounded  bodies,  varying  in  size  from  a  mustard 
seed  to  a  pea,  and  are  known  by  the  name  of  phlebohths. 

Effects  of  Thrombosis. — The  first  efi'ect  of  thrombosis  when  not  arising 
from  obstruction  is  necessarily  to  arrest  the  flow  of  blood  through  the  vein. 
If  a  single  superficial  vein  be  obstructed,  this  may  cause  no  marked  symptoms ; 
but  when  the  clot  is  situated  in  a  main  trunk,  as  in  the  femoral  at  the  groin, 
it  causes  gi-eat  oedema  of  the  parts  below.  This  is  commonly  seen  in  the 
so-caUed  "  white-leg,"  which  occurs  after  labour.  If  the  vein  remain  perma- 
nently obstructed,  the  oedema  may  subside  after  some  weeks  or  months,  the 
Gcllateral  veins  gradually  dilating,  and  the  free  return  of  blood  being  thus 
]-e-established.  In  other  cases  the  oedema  diminishes,  but  does  not  completely 
disappear, 'the  limb  swelling  considerably  when  in  a  dependent  position.  When 
this  occurs,  the  areolar  tissue  is  indurated,  the  oedema  becoming  more  "  solid  " 
as  time  goes  on.  The  nutrition  of  the  parts  is  interfered  -n  ith,  and  chronic 
eczema  or  ulceration  of  the  skin  from  slight  causes  is  not  uncommon. 

The  relation  of  thrombosis  to  inflammation  of  the  vein  is  a  subject  on 
which  there  has  been  considerable  difference  of  opinion.  Pathologists  in  the 
early  part  of  the  century  regarded  the  presence  of  a  thrombus  in  a  vein, 
except  when  obviously  due  to  mechanical  causes  arresting  the  flow  of  blood, 
as  evidence  of  previous  inflammation  of  the  coats  of  the  vessel.  Some  later 
pathologists  on  the  other  hand  have  maintained  that  when  thrombosis  is 
found  associated  with  inflammation  of  the  coats  of  a  vein,  the  latter  condition 
is  always  secondary  to  the  former.  The  truth  probably  lies  between  the  two 
views.  A  vein  may  become  inflamed  as  the  result  of  mechanical  violence,  or 
of  being  laid  bare  in  an  operation  and  subsequently  ex]DOsed  to  the  contact 
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of  decomposiiif^'  diseluirges,  or  by  being  implicated  in  imJiealthy  uiceraLion  o\ 
(lie  surrounding  structures.  In  other  cases  difluse  inflammation  may  sj>read 
from  a  septic  wound  in  the  loose  areolar  tissue  surrounding  the  vein."  In  all 
these  conditions  the  phlebitis  precedes  the  thrombosis.  The  opposite  condi- 
tion may  be  met  with  wlien  a  vein  has  been  wounded,  and  its  divided  end 
filled  with  a  clot  is  exposed  in  a  septic  wound.  The  clot  then  becomes  im- 
pregnated with  septic  matter,  and  fresh  coagulation  takes  place  upon  its 
proximal  extremity  ;  septic  disintegration  of  the  clot  follows,  and  the  coats  of 
the  vein  become  inflamed  from  the  contact  of  tlie  irritating  products  of  the 
process.  Thus  a  spreading  thrombosis,  followed  by  disintegration  of  the  clot 
and  inflammation  of  the  vein,  may  be  set  up.  This  is  a  condition  i'requently 
met  with  in  pyaamia,  and  is  especially  common  in  the  infective  inflammation 
of  boue  known  as  acute  necrosis.  In  some  cases  of  pj-agmia,  thrombosis,  with 
softening  of  the  thrombus  and  inflammation  of  the  coats  of  the  vein,  is  met 
mth  in  parts  having  no  connexion  with  the  original  wound.  Here  also  it  is 
only  reasonable  to  suppose  that  the  irritating  properties  of  the  thrombus  are 
due  to  the  presence  of  the  infective  material  in  the  blood  from  which  it  is 
formed.  Simple  coagulation  of  healthy  blood  in  a  vein  does  not  cause  acute 
inflammation  of  the  coats  of  the  vessel.  After  the  operation  for  varix  the 
vein  can  often  be  clearly  felt  on  each  side  of  the  obliterated  spot  as  a  solid 
cord,  but  none  of  the  signs  of  phlebitis  are  present. 

The  most  serious  consequence  of  venous  thrombosis  is  Mnbolism,  or  the 
separation  of  a  clot,  and  its  entry  into  the  circulation.  When  the  formation 
of  the  thrombus  has  been  due  to  mechanical  injury,  this  complication  rarely 
takes  place.    Occasionally,  however,  after  a  surgical  operation  or  parturition, 

large  clot  may  be  dislodged  and  cause  sudden  death  by  obstructing  the 
]  )ulmonary  artery.  If  the  clot  is  not  large  enough  to  obstruct  the  main  trunk 
of  the  artery,  it  may  lodge  in  a  smaller  branch  and  recovery  may  follow. 
The  following  is  a  typical  case  of  this  kind.  A  man,  aged  r»9,  had  been 
canfined  to  bed  for  some  weeks  with  a  compound  dislocation  of  the  ankle  ; 
the  wound  was  nearly  healed,  and  lie  was  apparently  in  good  health.  He 
suddenly  woke  from  sleep  with  a  violent  pain,  which  seemed  to  shoot  up 
from  his  leg  to  his  chest.  There  was  immediately  intense  sense  of  dyspnoea, 
although  the  air  entered  the  lungs  freely  :  the  pulse  rose  to  ]  20,  and  the  action 
of  the  heart  was  violent  and  irregular.  The  symptoms  gradually  subsided, 
and  on  the  third  day  after  the  attack  he  expectorated  a  small  quantity  of 
blood.  Within  a  few  hours  of  the  attack,  the  symptoms  of  obstruction  of 
the  femoral  vein  manifested  themselves.  It  was  slightly  tender,  and  could 
be  felt  as  a  hard  cord,  and  great  oedema  of  the  limb  appeared.  Some  weeks 
after  the  veins  of  the  opposite  limb  became  plugged  in  the  same  way,  but  no 
embolism  took  place. 

Embolism  is  more  commonly  the  result  of  softening  and  disintegration  of 
the  clot.  It  is  possible  that  a  healthy  clot  may  in  this  way  be  removed 
without  giving  rise  to  any  definite  symptoms.  When  the  softening  is  due  to 
the  septic  changes  in  the  thrombus,  or  when  the  clot  is  impregnated  with  the 
products  of  an  infective  inflammation  of  any  kind,  the  virulent  fragments 
set  u|)  inflammation  wherever  they  lodge,  giving  rise  to  the  form  of  general 
infection  known  as  embolic  pyaemia.  The  pathological  effects  of  simple  and 
infective  embolism  have  been  already  described  (see  Pyaemia,  Vol.  I.,  p.  076). 

A  softening  thrombus  does  not  necessarily  give  rise  to  embolism.    In  the 
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commou  form  of  so-called  idiopathic  phlebitis,  suppuration  frequently  takes 
place  round  the  thrombosed  vein,  the  middle  part  of  the  thrombus  is  softened, 
the  walls  of  the  vein  give  way,  and  the  debris  of  the  clot  are  discharged  with 
the  pus  of  the  abscess.  In  these  cases  a  portion  of  the  thrombus  on  each  side 
remains  unsoftened,  and  undergoes  the  ordinary  changes  observed  in  closure 
of  a  divided  vessel. 

The  Symptoms  of  thrombosis  are  merely  those  of  obstruction  of  the  vein. 
If  superficial,  the  vein  can  be  felt  as  a  hard  cord,  with  knot-like  projections  at 
the  situations  of  the  valves.  If  a  deep  vein  is  affected,  there  is  oedema  of  the 
part  from  which  it  comes,  often  with  dilatation  of  the  superficial  veins.  -The 
swollen  parts  are  white,  and  pit  deeply  on  pressure.  When  the  coats  of  the 
vein  are  inflamed,  the  symptoms  of  phlebitis  to  be  presently  described  will  be 
manifest. 

The  Treatment  of  venous  thrombosis  depends  entirely  on  the  cause. 
When  it  is  a  part  of  the  pyjemic  process,  no  special  treatment  is  of  much 
service  ;  when  associated  with  phlebitis,  it  must  be  treated  as  described  under 
that  disease.  CEdema  must  be  treated  by  elevation  of  the  limb  and  careful 
bandaging  with  an  elastic  or  stocking  bandage.  In  all  cases  perfect  rest  of 
the  part  must  be  maintained  in  order  to  obviate  as  far  as  possible  the  risk  of 
embolism. 

PHLEBITIS. 

Inflajotation  of  the  Veins,  originally  studied  by  Hunter,  has  in  later 
years  attracted  the  attention  of  many  distinguished  Continental  and  British 
jDathologists,  amongst  whom  may  be  specially  mentioned  Breschet,  Yelpeau, 
Craveilhier,  Arnott,  Henry  Lee,  Tessier,  and  Virchow. 

Causes. — Phlebitis  may  arise  from  injury  of  the  coats  of  the  vein,  from 
inflammation  of  the  tissue  surrounding  it  (periphlebitis)  or  from  the  formation 
of  an  unhealthy  thrombus,  within  it.  Each  of  these  causes  may  occur 
separately,  but  frequently  more  than  one  are  concerned  in  the  process.  In 
other  cases  phlebitis  is  said  to  be  idiopathic,  which  means  that  the  cause 
cannot  be  accurately  ascertained. 

Traumatic  phlebitis  may  be  simple  and  localized,  or  septic  and  spreading. 
The  coats  of  a  vein,  in  the  same  way  as  any  other  tissue,  become  inflamed  if 
subjected  to  any  injury  of  sufficient  intensity,  whether  it  be  the  application 
of  a  ligature  in  a  surgical  operation,  accidental  mechanical  violence,  or  the 
action  of  caustics.  As  the  result  of  the  injury,  a  clot  forms  Avithin  the  vein, 
adherent  to  the  damaged  spot.  If  this  completely  occludes  the  vessel,  it 
extends  upwards  and  downwards  as  far  as  the  blood  in  the  vein  is  stagnant. 
The  inflammation  is  however  limited  to  the  injured  spot,  and  shows  no 
tendency  to  extend.  Ultimately  the  clot  may  become  absorbed,  and  the 
channel  of  the  vein  restored,  or  the  vessel  may  become  permanently  obliterated 
by  the  processes  already  described  as  occurring  in  arteries  uudcr  similar 
circumstances. 

Traumatic  phlebitis  does  not  however  always  run  this  simple  course.  When 
the  discharges  of  the  wound  through  which  the  vein  has  been  injured  are  in 
a  septic  condition,  and  the  plugged  vein  is  exposed  to  the  direct  contact  of 
putrid  matter,  the  thrombus  may  become  infected.  It  then  softens  and 
decomposes,  and  thus  excites  inflammation  in  the  coats  of  the  vein,  spreading 
beyond  the  part  originally  injured.    Fresh  clot,  which  in  its  turn  decomposes. 
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forms  in  the  vein  as  far  as  the  inflammation  extends  ;  and  so  the  profiess  may 
spread  until  some  part  is  reached  at  whicli  a  large  vein  joins  the  aifected 
trunk,  when  fragments  of  the  softening  clot  are  washed  on,  giving  i-ise  to  the 
dissemination  of  septic  emboli  and  pya3mia.  It  is  this  form  of  spreading 
phlebitis  that  was  formerly  so  common  in  hospital  practice.  The  earlier 
pathologists  regarded  the  spreading  inflammation  of  the  vein  as  the  primary 
cause  of  the  mischief,  whereas  it  is  evident  that  it  is  really  due  to  the  changes 
taking  place  in  the  thrombus. 

Spreading  phlebitis  may  arise  also  without  an  injury  in  the  veins  leading 
from  many  infective  inflammations.  Either  the  trunk  may  be  involved  in 
the  inflamed  area  or  thrombosis  may  extend  into  it  from  the  smaller  veins  and 
venules.  In  either  case  the  clot  becomes  impregnated  with  the  infective 
material,  and  undergoes  changes  of  the  same  character  as  those  just 
described. 

In  some  cases  of  pyajmia  or  septicaemia,  thrombosis  may  occur,  as  has  been 
already  pointed  out,  in  parts  distant  from  the  seat  of  infection,  and  in  these 
cases  it  softens  and  causes  inflammation  of  the  coats  of  the  vessel.  It  is  a 
possible  explanation  of  this  phenomenon  that  the  blood  contains  before  coagu- 
lation some  noxious  material,  which  causes  the  subsequent  softening  and  dis- 
integration. In  support  of  this  theory  is  the  fact  that  micrococci  are  found 
abundantly  in  the  debris  of  the  broken  down  clot. 

Diffuse  inflammation  spreading  from  an  unhealthy  wound  along  the  areolar 
tissue  surrounding  a  vein  may,  in  some  cases,  give  rise  to  inflammation  of  its 
coats  and  thrombosis. 

In  addition  to  the  above  fomis  of  the  disease,  phlebitis  is  frequently  met 
with  without  our  being  able  definitely  to  explain  its  mode  of  origin,  and  it 
has  therefore  been  said  to  be  idiopathic.  This  form  almost  invariably  affects 
one  of  the  large  veins  of  the  lower  extremity,  usually  the  saphena,  but  occa- 
sionally the  popliteal,  femoral,  or  iliac.  Most  commonly  the  vein  attacked  has 
long  suffered  from  varix.  It  seems  to  be  most  frequent  when  erysipelas  is 
epidemic,  but  the  relation  between  the  two  affections  is  not  proved.  The 
inflammation  extends  to  the  surrounding  areolar  tissue,  and  may  occasionally, 
though  rarely,  end  in  suppuration.  The  clot  then  disintegrates,  the  walls  of  the 
vein  give  way,  and  the  debris  mix  with  the  surrounding  pus  ;  but  even  when 
this  happens,  there  is  but  little  tendency  to  extension  of  the  mischief,  the 
disintegrating  clot  being  shut  off  on  each  side  by  an  adherent  unsoflened 
thrombus.  When  suppuration  does  not  follow  the  risk  of  disintegration  and 
embolism  is  very  slight,  but  it  docs  sometimes  occur  and  causes  death. 

Sir  James  Paget  has  pointed  out  that  "  idiopathic "  phlebitis  commonly 
affecting  the  long  saphenous,  but  occasionally  the  deeper  veins,  is  not  uncom- 
mon in  gouty  subjects.  It  may  occur  in  different  parts  of  the  same  vein  at 
the  same  time,  and  is  very  liable  to  relapses.  He  has  termed  the  affection 
"  gouty  phlebitis,"  and  believes  that  it  commences  as  a  gouty  inflammation  of 
the  coats  of  the  vein. 

Pathological  Anatomy. — The  coats  of  an  inflamed  vein  are  swollen  and 
rigid,  and  of  a  redder  tint  than  natural  from  injection  of  the  vessels  of  the 
outer  coat.  The  suiTOunding  tissues  are  usually  oedematous.  Tn  septic  or 
infective  phlebitis  the  walls  of  the  vein  are  softened,  and  often  give  way 
opposite  the  disintegi-ating  portions  of  the  clot ;  and  wherever  this  happens 
a  collection  of  pus  forms  outside  the  vessel.    The  conditions  of  the  thrombi 
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in  inflamed  veins  have  already  been  sufficiently  described  (see  Venous  Throm- 
bosis). Microscopic  examination  shows  the  coats  of  the  vein  to  be  infiltrated 
with  small  round  cells  ;  the  endotheUum  is  at  first  swollen,  and  if  softening  of 
the  thrombus  takes  place,  is  lost  in  the  disintegrating  clot. 

Symptoms.— In  idiopathic  or  gouty  phlebitis  of  a  superficial  vein  the 
symptoms  are  very  evident.  The  patient  has  usually  suffered  from  varicose 
veins  before  the  attack.  The  inflammation  is  localized,  usually  affecting  a  few 
inches  of  the  vessel,  and  sometimes  two  or  more  parts  at  the  same  time.  The 
vein  becomes  hard,  swollen,  knobbed,  and  painful,  the  knobs  constituting 
distinct  enlargements  opposite  the  valves,  or  in  the  pouch-like  dilatations  of 
the  varicose  vein.  The  skin  covering  it  assumes  a  reddish  purple  colour,  and 
there  may  be  stiffness,  or  inability  to  move  the  limb.  There  may  perhaps  be 
no  pain  when  the  limb  is  at  rest,  but  in  some  cases  there  are  severe  shocks  of 
pain,  resembling  neuralgia,  darting  along  the  line  of  the  vein.  In  all  cases 
there  is  acute  tenderness  over  the  course  of  the  vessel.  There  is  always  some 
•oedema  around  the  inflamed  vein,  but  if  a  single  superficial  vein  is  affected 
there  is  bat  little  swelling  of  the  parts  that  supply  it  with  blood,  owing  to  its 
free  communications  with  the  deep  veins. 

When  the  deep  veins  are  affected  the  most  marked  signs  are  deep-seated 
acute  pain  and  tenderness,  with  marked  oedema  of  the  parts  from  which  the 
vein  derives  its  blood.  This  oedematous  condition  of  the  limb  is  a  most 
important  diagnostic  sign  of  deep-seated  phlebitis  when  the  vein  cannot  be 
felt  (as  in  the  pelvis  for  instance),  and  may  be  the  first  symptom  observed, 
coming  on  either  suddenly  or  gradually.  The  oedema  may  give  rise  to  a  hard, 
white,  tense  condition  of  the  limb,  which  pits  on  pressure,  though  in  some 
cases  the  hardness  is  too  great  for  this,  as  is  seen  in  the  ordinary  "white 
leg"  of  the  accoucheurs.  Occasionally  in  deep  phlebitis  the  limb  may  suddenly 
swell  to  a  considerable  size  without  there  being  any  subcutaneous  oedema.  In 
phlebitis  of  the  deep  veins  of  the  leg  and  thigh,  the  calf  of  the  affected  limb 
may  suddenly  enlarge,  with  great  pain  and  much  distension  of  the  superficial 
veins  with  fluid  blood,  but  without  any  subcutaneous  oedema.  As  the  inflam- 
mation subsides  the  pain  and  tenderness  disappear  ;  and  if  superficial,  the 
distended  vein,  with  its  solid  contents,  becomes  more  clearly  defined.  In 
varicose  veins  complete  obliteration  of  the  vessel  may  take  place,  the  hard 
cord  gradually  diminishing  in  size  till  it  is  no  longer  perceptible.  If  the 
deep-seated  veins  are  affected  the  oedema  continues  long  after  the  signs  of 
inflammation  have  disappeai'ed,  perhaps  for  many  months,  till  either  the 
channel  of  the  vein  has  been  restored  or  the  superficial  veins  have  enlarged 
sufficiently  to  carry  back  the  blood  without  difficulty.  If  suppuration  takes 
place  in  phlebitis  of  a  superficial  vein,  the  symptoms  are  those  of  an 
ordinary  acute  abscess.  When  the  d^ep  veins  are  affected,  the  symptoms  are 
less  clear  until  the  accumulation  becomes  of  sufficient  size  to  give  a  distinct 
sense  of  fluctuation.  In  these  cases  there  is  but  little  fear  of  pyasmia,  as 
the  vein  is  closed  by  a  firm  adherent  clot  on  each  side  of  the  part  in  which 
suppuration  is  taking  place.  After  the  resulting  abscess  has  been  opened, 
however,  spreading  septic  phlebitis,  followed  by  pyaemia,  may  occur  unless 
proper  antiseptic  precautions  are  taken  to  prevent  it.  The  constitutional 
disturbance  in  the  form  of  phlebitis  is  not  severe  unless  suppuration 
takes  place,  and  even  then  it  speedily  subsides  as  soon  as  the  pus  is 
evacuated. 
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The  symptoms  of  spreading  septic  phlebiiis  of  the  dee])  \eins  are  less 
evident,  being  concealed  more  or  less  completely  at  first  by  the  unhealthy 
inflammation  taking  place  in  the  part  from  which  the  mischief  has  started, 
and  later  on  by  the  grave  constitutional  symptoms  of  pyaemia  which  speedily 
manifest  themselves.  Pain  and  tenderness  in  the  line  of  the  vein,  with 
considerable  oedema  rapidly  coming  on,  would  lead  to  a  suspicion  of  its 
(iccm-rence.  The  siiperticial  veins  are  less  commonly  aflected,  but  should  they 
be  implicated,  the  symptoms  are  those  jiisc  described  of  superficial  phlebitis, 
differing  only  in  the  steady  extension  of  the  redness  and  pain  up  the  course  of 
the  vein,  and  in  the  presence  of  the  general  symptoms  of  blood-poisoning. 

Treatment. — The  first  point  to  be  attended  to  in  the  treatment  of 
phlebitis  is  absolute  rest  of  the  limb  in  an  elevated  position.  The  importance 
of  rest  in  these  cases  is  twofold  ;  first,  to  prevent  pain  and  increase  of  the 
local  mischief  ;  and  secondly,  to  guard  against  the  danger  that  may  result 
from  the  detachment  of  the  thrombus,  which,  carried  into  the  circulation,  may 
occasion  sudden  death  by  plugging  of  the  pulmonary  artery,  or  more  remotely, 
in  cases  of  septic  phlebitis,  by  pyaamia. 

In  simple  or  gouty  phlebitis,  much  local  comfort  is  derived  from  the 
appUcation  of  Extract  of  Belladonna  and  Glycerine,  in  equal  parts,  covered  by 
a  thick  layer  of  cotton-wool  and  a  bandage.  Should  this  application  not  be  at 
hand,  hot  fomentations  will  afford  great  relief.  The  constitutional  treatment 
must  be  conducted  on  ordinary  medical  principles  in  accordance  with  the  age 
and  strength  of  the  patient,  depletory  measures  always  being  avoided,  and 
early  recourse  being  had  to  a  tonic  or  stimulating  plan.  The  hardness  that 
is  often  left  after  the  subsidence  of  the  inflammation  will  gradually  disappear 
without  any  special  treatment.  If  oedema  of  the  limb  continue,  the  pressure 
of  a.n  elastic  roller  will  remove  it.  But  if  the  oedema  has  been  extensive  and 
chronic  the  limb  rarely,  if  evei',  completely  recovers  its  natural  size. 

If  abscesses  form  they  must  be  treated  by  fi-ee  and  early  incisions,  the  most 
scrupulous  attention  being  paid  to  the  prevention  of  decomposition. 

In  spreading  septic  phlebitis  treatment  is  of  little  avail.  If  a  superficial 
vein  is  affected  it  would  be  justifiable  to  expose  the  vein  above  the  affected 
part  and  remove  a  portion  of  it  to  arrest  the  progress  of  the  disease.  If 
the  deep  veins  are  affected  and  the  diagnosis  can  be  clearly  established,  and 
especially  if  rigors  and  other  symptoms  of  blood-poisoning  are  present,  am- 
putation may  give  the  patient  a  last  chance.  This  form  of  phlebitis  is, 
however,  almost  certainly  preventable  by  any  efficient  antiseptic  mode  of 
treating  wounds. 

In  those  cases  in  which  a  similar  condition  is  set  up  in  the  vein  leading 
from  an  area  of  infective  inflammation,  not  septic  in  character,  as  in  acute 
necrosis  of  bone,  the  diagnosis  is  almost  impossible  until  it  is  too  late  for 
amputation  to  be  of  any  service. 

VAEICOSE    VEINS    OR  VARIX. 

By  Varicose  Vkijs's  or  Yahjx  is  meant  a  permanent  dilatation  of  the 
veins  with  thickening  of  their  walls.  It  must  be  distinguished  from  simple 
dilatation  or  phlcbectasis  such  as  arises  from  acute  obstruction  to  the  return 
of  blood,  or  from  the  pressure  of  a  tumour  or  aneurism.  Simple  dilatation 
subsides  as  soon  as  the  cause  is  removed,  and  it  is  not  accom])anied  by  any 
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definite  change  in  the  structure  of  the  walls  of  the  veins  ;  varix  is  permanent, 
and  is  always  associated  with  degenerative  changes  in  the  coats  of  the  affected 
vessel. 

Causes. — The  causes  of  varix  are  generally  suck  conditions  as  induce  more 
or  less  permanent  or  freq^uenily  repeated  distension, '  of  the  veins.  Thus,  for 
instance,  strains  and  habitual  over-exertion  of  a  limb,  by  driving  the  blood 
fi"om  the  deep  into  the  subcutaneous  veins,  may  give  rise  to  their  distension ;  so 
also  sedentary  occupations  and  prolonged  standing  tend  to  favour  accumulation 
of  blood  in  the  veins  of  the  lower  extremities.  Any  obstacle  to  the  return  of 
blood  from  a  vein  (as  the  pressure  of  a  tight  garter  below  the  knee,  or  of  a 
tumour  upon  one  of  the  large  venous  trunks),  may  give  rise  to  permanent 
distension  if  it  act  for  a  sufficient  length  of  time.  When  the  vein  has  become 
sufficiently  dilated  to  render  its  valves  incompetent,  the  tension  of  the  walls  of 
the  veins  is  greatly  increased  by  the  weight  of  the  unbroken  column  of  blood, 
and  the  condition  thus  becomes  aggravated.  In  all  cases  in  which  the  tissues 
are  congested  fi'om  any  obstruction  to  the  return  of  blood  to  the  heart,  the 
walls  of  the  veins  suffer  with  the  other  parts,  and  are  thus  rendered  more 
prone  to  undergo  degenerative  changes. 

In  some  cases  the  affection,  or  the  disposition  to  it,  appears  to  be  hereditary ; 
and  in  many  instances  it  is  difficult  to  recognize  any  cause  except  an  enfeelyJcd  and 
relaxed  state  of  the  luatls  of  the  vessel,  such  as  is  met  with  in  tall,  debilitated, 
and  phlegmatic  people.  Age  materially  influences  the  occurrence  of  the  disease, 
which,  rare  in  the  earlier  periods  of  life,  gradually  increases  in  frequency  up 
to  middle  age  when  the  tendency  ceases.  In  women,  especially,  the  affection 
is  common ;  in  consequence,  partly,  of  natural  debility,  but  more  frequently 
from  the  pressure  of  the  enlarged  uterus  during  pregnancy. 

Locality. — The  veins  of  the  skin  and  the  mucous  membranes  are  those 
that  are  most  liable  to  varix.  It  is  most  commonly  met  with  in  the  legs,  and 
more  particularly  in  the  trunk  of  the  internal  saphena.  Simple  dilatation 
may  be  met  with  in  any  of  the  superficial  veins,  as  of  the  chest,  arms,  head, 
neck,  hypogastrium,  or  thorax,  but  true  varix  in  these  situations  is  rare.  The 
veins  of  the  anus  and  lower  part  of  the  rectum  are  especially  liable  to  varix, 
as  they  are  but  loosely  supported  by  the  surrounding  parts,  and  are  subject  to 
over-distension  from  any  cause  that  obstructs  the  hepatic  circulation,  such  as 
cirrhosis  of  the  liver.  The  spermatic  veins  also  often  become  enlarged,  con- 
stituting varicocele. 

True  varix  is  infinitely  more  common  in  the  lower  than  in  the  upper  part  of 
the  body,  owing  evidently  to  the  influence  of  gravity  in  causing  tension  in  the 
more  dependent  vessels.  Dilatation  of  the  veins  at  any  point  above  the  pelvis 
arises  in  most  cases  from  the  pressure  of  a  tumour  of  some  kind  upon  the  large 
venous  trunks,  the  superficial  veins  being  enlarged  to  take  the  place  of  the  deeper 
vessels  that  are  obstructed.  This  condition  may  end  in  true  varix,  but  if  the 
enlargement  is  sufficient  to  enable  the  vein  to  carry  the  required  quantity  of 
blood  easily  there  will  be  none  of  those  changes  of  the  coats  which  constitute 
true  varix  and  are  the  result  of  abnormal  tension.  The  deep-seated  veins  that 
are  principally  affected  are  the  internal  jugulars,  the  vena  azygos,  and  the 
veins  of  the  prostate. 

Morbid  Anatomy.— Veins  that  are  simply  dilated  (phlebectasis)  differ  from 
true  varicose  veins  in  being  merely  increased  in  size,  without  any  alteration  in 
structure.   Their  walls  are  thin  and  soft,  and  they  collapse  readily.   A  varicose 
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A'ein  is  increased  in  diameter  and  elongated,  forniinf^  curves  and  bending' 
back  on  itself.  Sometimes  the  enlarg-ements  at  particular  points  appear 
raultilocular,  the  vein  forming  a  series  of  curves  and  dilatations  lying  closely 
packed  together.  The  coats  of  the  vein  are  opaque,  and  thickened  often  to 
such  an  extent  that  the  divided  vessel  stands  open  like  an  artery.  Occasion- 
ally calcareous  plates  arc  met  with  in  tlu;  thickened  walls.  On  opening  the 
vein  the  valves  are  always  found  to  be  insufficient  ;  sometimes  they  have 
disappeared  altogether,  and  in  other  cases  they  form  small  ridges  or  bands 
projecting  from  the  wall.  When  the  vein  has  been  cut  up  it  will  be  seen 
that  in  some  of  the  pouch-like  dilatations  the  wall  has  become  greatly 
thinned.  The  inner  coat  of  the  vein  appears  smooth  and  but  little  altered, 
beyond  being  often  marked  by  longitudinal  strige.  When  the  vein  is  sub- 
cutaneous, the  small  branches  entering  the  trunk  from  the  skin  are  often 
dilated,  and  this  condition  may  sometimes  be  traced  here  and  there  into  the 
cutis,  which  is  thinned  over  the  dilated  vessel.  In  the  wall  of  the  vein  and 
in  its  sheath  small  dilated  veins  belonging  to  the  vasa  vasorum  are  very 
commonly  observed. 

Microscopic  examination  shows  that  the  thickening  of  the  vein  is  chiefly 
due  to  a  development  of  dense  fibroid  tissue  in  the  middle  coat.  The  muscu- 
lar fibre  cells  are  somewhat  increased  in  number,  but  are  separated  widely 
from  each  other  by  the  fibroid  tissue.  The  outer  coat  is  also  thickened,  the 
inner  shows  but  little  change.  In  the  thinned  pouches,  the  middle  coat  is 
atrophied,  and  may  have  completely  disappeared. 

Appearances  and  Symptoms. — Varicose  veins  are  tortuous,  dilated,  and 
sacculated  ;  they  ai'e  serpentine  in  their  course,  and  feel  thick  under  the 
finger.  When  superficial,  the  disease  is  often  limited  to  one  of  the  larger 
venous  trunks,  the  smaller  branches  not  being  implicated.  This  we  commonly  see 
in  the  internal  saphena.  The  pouch-Kke  dilatations  may  often  approach  very 
closely  to  the  surface,  the  skin  being  thinned  over  them,  and  the  blue  tint  of 
the  vein  being  readily  perceptible.  When  the  patient  is  erect  the  vein 
becomes  more  prominent  and  tense.  In  other  cases  the  small  superficial  veins 
are  affected,  appearing  in  the  skin  as  a  close  network  of  a  purplish-blue  colour, 
causing  much  discoloration  of  the  parts.  Both  sets  of  vessels  may  be 
implicated.  In  consequence  of  the  incompetence  of  the  valves  an  impulse  can 
often  be  felt  even  below  the  knee  when  the  patient  is  made  to  cough.  Varix 
of  the  deep  veins  is  less  common,  as  the  vessels  are  better  supported  by  the 
surrounding  parts.  They  give  rise  to  no  appearance  Avhich  can  be  recognized 
during  life.  Varicose  veins  cause  a  sense  of  tension  and  weight,  often  with 
considerable  smarting  or  pricking  pain  in  the  parts  fi-om  which  they  return 
the  blood.  Sometimes  they  may  cause  numbness,  difficulty  of  movement,  or 
even  some  loss  of  power  in  the  aflxicted  limb.  These  symptoms  arc  aggravated 
bv  exertion,  and  in  deep-seated  varix,  they  are  often  very  marked. 
"  Progress  and  Effects. — Varicose  veins  never  undergo  sjiontaneous  cure  ; 
when  once  formed,  the  condition  is  permanent,  unless  the  vessel  become 
plugged  by  coagulujn,  when  it  may  be  obliterated.  The  current  of  blood  is 
then  diverted  into  other  channels,  and  as  a  rule  these  in  their  turn  become 
varicose.  The  main  evil  that  results  from  varicose  veins  in  the  legs,  is  the 
change  that  is  slowly  induced  in  the  nutrition  of  the  skin  and  subcutaneous 
areolar  ti.ssue,  by  the  retardation  of  the  circulation,  and  the  interference  with 
the  due  return  of  blood.    The  parts  from  which  the  vein  derives  its  blood  arc 
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often  slightly  cedematous.  After  a  time  the  subcutaneous  fat  becomes 
indurated,  and  the  skin  loses  its  elasticity,  becoming  rigid  and  often  darkly 
pigmented  in  places.  In  consequence  of  the  imperfect  nutrition  of  the  parts 
ulceration  frequently  takes  place,  especially  below  the  middle  of  the  leg.  The 
ulcer  has  a  great  tendency  to  assume  the  chronic  or  callous  form.  Chronic 
eczema  is  a  frequent  consequence  of  the  congestion  of  the  skin  caused  by 
varicose  veins.  There  is  another  accident  that  may  occur  as  the  result  of 
varicose  veins  of  the  legs,  viz.,  that  the  varix  may  give  way,  the  vein  may 
"  burst "  as  is  generally  said.  In  these  cases,  the  word  "  burst  "  is  scarcely 
correct.  The  varix  does  not  give  way  solely  by  pressure  from  within  ;  but  a 
process  of  ulceration  goes  on  from  without  by  which  its  coats  become  weakened,  so 
that  at  last  a  pin-hole  aperture  forms,  giving  rise  to  profuse  htemorrhage.  The 
bleeding  is  often  so  abundant  as  to  induce  fiiintness,  and  sometimes  even  death 
in  a  few  minutes.  It  takes  place  in  a  different  way  from  ordinary  venous 
haemorrhage,  the  blood  coming  chiefly  from  the  cardiac  and  not  the  distal  side, 
the  incompetent  valves  not  presenting  the  ordinary  obstacle  to  the  downward 
flow  of  blood.  It  is  this  that  causes  its  extraordinary  copiousness.  In 
most  cases  this  so-called  "  bursting "  is  not  so 
sudden  but  that  a  Surgeon  may  foresee  the 
probability  of  its  occurrence,  as  it  most  com- 
monly takes  place  either  on  the  surface  of  an 
ulcer,  or  is  preceded  by  induration,  reddening, 
and  thinning  of  the  integuments  covering  the 
diseased  vein.  In  some  cases,  however,  the 
warnings  may  be  very  sliglit.  A  few  years  ago 
a  man  was  brought  into  University  College 
Hospital,  who  had  died  in  a  few  minutes  from, 
haemorrhage  from  a  varicose  vein.  There  was 
nothing  to  be  seen  on  the  body  but  a  minute 
hole,  surrounded  by  apparently  healthy  skin. 
Water  injected  into  the  vena  cava  readily  flowed 
out  through  the  aperture.  On  injecting  the 
specimen  and  dissecting  it,  a  large  mass  of 
tortuous  veiTis  was  found  (Fig,  427),  but  the 
hsemoiThage  had  come  from  a  small  cutaneous 
vein  which  joined  the  varicose  trunk.    It  had 

been  dilated  to  the  size  of  a  crow-quill,  and  the  cutis  covering  it  was  thinned. 
Varicose  veins  are  very  prone  to  suffer  from  inflammation  and  thrombosis. 
The  symptoms  are  those  of  phlebitis  already  described.  The  inflammation 
is  usually  localized.  Suppuration  occasionally  takes  place,  but  spreading- 
phlebitis  and  embolism  are  rare  complications.  After  an  attack  of  phlebitis 
the  vein  is  often  obliterated,  and  the  patient  cured  of  his  disease. 

Treatment.— This  must  be  conducted  on  two  principles— to  palliate  and 
to  cure.  The  Palliative  Treatment  consists  in  moderate  compression  exer- 
cised upon  the  vessel,  so  as  to  support  its  weakened  and  dilated  coats,  and 
thus  prevent  its  further  distension  and  the  pain  occasioned  by  this,  as  well  as 
the  other  consequences— such  as  oedema,  induration  and  ulceration.  The 
pressure  must  be  applied  very  smoothly  and  evenly,  lest  it  irritate  the  skin, 
and  cause  ulceration,  or  produce  distension  of  the  vein  below  the  part  com- 
pressed.   For  the  purpose  of  compression,  bandages  and  elastic  stockino-s  are 


427. — Vai'iciise  internal  saphe- 
nous veiii  with  a  piece  of  skin 
attached,  a.  A  small  cutaneous 
vein  dilated  Irom  which  fatal 
hinniorrhage  occurred. 
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corainonly  employed.  'I'lie  soft  "  stocking  baiidaf,^' "  is  one  of  the  most  com- 
fortable. If  an  elastic  stocking  be  used,  care  must  be  taken  that  it  really  fits 
evenly.  They  are  often  made  too  tight  at  the  upper  part.  Martin's  india-rubber 
bandage  applied  in  the  same  way  as  in  the  treatment  of  the  chronic  ulcer 
(Vol.  I.,  p.  269)  is  a  most  efficient  and  comfortable  mode  of  treatment  if  tlic 
patient  can  wear  it  without  its  causing  eczema,  l^lastic  pressure  by  means  of 
a  vulcanized  india-rubber  band  or  gaiter  applied  around  the  limb,  so  as  to 
simulate  the  action  of  the  valves  of  the  vein,  and  by  its  compression  to  cut  oil' 
the  weight  of  the  column  of  blood  from  the  terminal  branches,  has  been 
recommended  ;  and  Colles  advised  the  application  of  a  truss  to  the  upper  part 
of  the  saphena  vein  ;  but  as  a  rule  these  modes  of  treatment  only  aggravate 
the  symptoms. 

If  a  vein  burst,  the  heemorrhage  is  easily  arrested  by  placing  the  patient  on 
his  back  with  the  leg  elevated  and  applying  a  compress  and  bandage,  ^'^len 
a  patient  is  in  danger  of  haamorrhage,  he  should  be  advised  to  have  the  vein 
at  once  obliterated  ;  and  if  this  cannot  be  done,  it  should  be  explained  to  him 
that  if  bleeding  comes  on  he  has  nothing  to  fear,  if  he  lies  on  his  back  and 
elevates  his  leg  against  some  convenient  object  nearly  to  a  right  angle  with 
his  body,  till  assistance  can  be  obtained.  The  application  of  a  finger  to  the 
bleeding  spot  would  immediately  arrest  the  hfemorrhage.  When  death  takes 
place,  it  is  while  the  patient  is  foolishly  running  about  to  seek  assistance. 

In  certain  circumstances,  it  becomes  necessary  to  change  the  palliative  for  a 
Curative  plan.  This  is  especially  requisite  in  the  following  three  conditions  : 
1,  if  the  varix  he  so  large  as  to  produce  much  inconvenience,  or  to  give  rise  to 
severe  pain  hy  its  pressure  on  the  nerves  in  its  neighbourhood  ;  2,  if  a 
varicose  vein  have  burst,  or  be  on  the  point  of  giving  way  ;  or,  3,  if  an  ulcer 
dependent  on  its  existence  will  not  heal.  Various  plans  of  curative  treatment 
have  been  recommended  ;  most  of  which  have  for  their  object  the  obliteration 
of  the  vein  at  one  point  by  exciting  inflammation  there,  and  thus  causing  it  to 
be  filled  by  a  thrombus  which  will  extend  as  far  as  the  next  branch  on  each 
side.  Finally,  the  vein  becomes  obliterated  and  reduced  to  a  fibrous  cord- 
As  the  treatment  involves  the  artificial  excitation  of  phlebitis  and  thrombosis, 
there  is  necessarily  some  little  risk  of  its  assuming  a  spreading  form  with 
.softening  of  the  clot  and  subsequent  pyaemia.  This  however  could  occur  only 
if  septic  inflammation  were  set  up  round  the  vein  as  a  consequence  of  the 
wound  made  in  the  operation,  or  if  the  patient  at  the  time  of  the  operation 
was  suffering  from  some  serious  general  disease.  By  a  little  caution,  there- 
fore, such  accidents  can  almost  certainly  be  prevented. 

By  these  means  the  trunk  of  a.  ^•arico8e  vein  and  the  larger  masses  of  varix 
may  be  occluded.  But  can  the  disease  be  cured  by  the  local  obliteration  of 
the  vein  ?  To  this  question,  I  have  no  hesitation  in  ansAvering  in  the  negative. 
Though  the  trunk  be  obliterated,  a  collateral  venous  circulation  is  set  up,  which 
is  very  apt  in  the  course  of  a  few  months  to  take  on  a  varicose  condition,  and 
thus  to  cause  a  return  of  tlie  disease.  But,  though  the  cure  be  not  radical, 
much  benefit  may  often  be  effected  by  removing  varicose  knots  that  occasion 
pain  or  inconvenience,  by  enabling  an  ulcer  to  cicatrize,  or  by  occluding  a  vein 
from  which  haamorrhage  has  occurred  or  is  threatening  to  occur.  Various 
plans  for  obliterating  the  veins  have  ])een  recommended.  They  resohe 
themselves  into  five  jjrincipal  heads  of  treatment. 

•   1.  Division  of  the  Vein  has  been  done  by  a  subcutaneous  incision  followed 
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by  the  application  of  a  compress  and  bandage,  but  this  plan  is  not  to  be 
recommended  as  it  is  nncertain  and  may  be  followed  by  considerable 
extravasation  of  blood  beneath  the  skin, 

i.  Excision  of  a  portion  of  the  vein  bet\yeen  two  ligatures  is  the  most  certain 
mode  of  treatment,  and  can  be  safely  undertaken  if  any  efficient  mode  of 
antiseptic  treatment  be  adopted  in  the  treatment  of  the  wound.  Without  this 
it  is  not  unattended  by  danger  from  septic  changes  in  the  thrombus  followed 
by  py£emia.  Before  the  operation  the  limb  must  be  thoroughly  washed  with 
eoap  and  hot  water,  and  afterwards  wrapped  for  about  ten  minutes  in  a  towel 
soaked  in  carbolic  lotion  (1  in  20),  or  sponged  with  a  solution  of  perchloride 
of  mercury  (1  in  500).  The  veins  must  then  be  made  prominent  by  the 
application  of  a  bandage  on  the  proximal  side.  The  varicose  vessel  is  then 
exposed  by  a  small  longitudinal  incision  about  one  inch  in  length,  and  two 
ligatures  of  prepared  catgut  are  passed  beneath  it  by  means  of  an  aneurism 
needle.  After  tying  them,  the  portion  of  the  vein  between  them  may  be  cut 
out  with  scissors.  The  operation  is  repeated  in  as  many  places  as  may  seem 
to  be  necessary  to  ensure  the  complete  occlusion  of  the  diseased  vein.  The 
edges  of  each  wound  may  be  brought  together  by  a  single  stitch,  after  which 
an  absorbent  antiseptic  wool  dressing  may  be  applied  and  left  untouched  for  a 
week,  at  the  end  of  which  time  the  small  wounds  will  usually  be  healed.  This 
operation  seems  as  free  from  danger  and  is  less  painful  and  more  certain  in  its 
results  than  any  other  method  of  obliterating  varicose  veins. 

3.  Coagulation  of  the  Hood  in  the  vein  t){]  eledrohjsis  has  also  been  recom- 
mended. A  hare-lip  pin  is  passed  under  the  vein,  and  a  twisted  suture  applied 
over  it.  Two  insulated  needles  are  then  passed  into  the  dilated  vein  below 
the  pin,  and  a  galvanic  cun-ent  of  sufficient  strength  passed  through  them. 
The  vein  soon  becomes  filled  with  clot,  and  hard.  After  a  few  hours,  when 
the  danger  of  embolism  is  past,  the  pin  may  be  removed.  This  plan  has  been 
tried  at  University  College  Hospital,  but  seemed  to  present  no  special 
advantages. 

4.  Injection  of  thevarix  ty  a  few  clrojjs  of  a  solution  of  the  perchloride  of  iron, 
as  recommended  by  Pravaz,  is  an  effectual  method  of  procuring  coagulation 
of  the  contained  blood  and  consolidation  of  the  varix,  more  particularly  if  it 
be  very  large  and  sacculated.  In  employing  this  means,  it  is  essential  to 
compress  the  vein  by  means  of  a  tourniquet  applied  above  the  varix,  which 
must  not  be  removed  till  half  an  hour  at  least  after  the  operation,  for  fear  of 
embolism.  The  solution  is  to  be  injected  in  very  small  quantity — not  more 
than  three  or  four  drops — by  means  of  the  syringe  (Fig.  429)  into  the  dilated 
veins.  Coagulation  of  the  blood  immmediately  takes  place.  The  patient 
must  be  confined  to  his  bed  for  a  few  days  with  the  limb  raised,  and  a  bandage 
should  be  applied  before  he  is  allowed  to  walk  about.  This  mode  of  treatment 
has  been  conjoined  with  the  next  method — the  pins  being  used  under  the 
venous  trunks,  and  the  solution  introduced  into  the  dilated  masses  of  the 
varix.  But  it  is  not  devoid  of  danger  ;  accidents,  such  as  local  suppuration 
and  sloughing,  pyasmic  symptoms,  and  even  fatal  embolism,  have  followed 
its  use. 

5.  A  convenient  and  safe  way  of  obliterating  the  vein,  and  one  which  \vas 
formerly  almost  universally  employed,  ('onsists  in  compressing  the  vessel  ol 
several  points,  by  passing  a  hare-Up  pin  underneath  it,  laying  a  piece  of  wax- 
bougie  over  it,  and  then  applying  the  twisted  suture  around  the  pin  and  over  the 
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bougie  (Fig.  428).  In  this  way  tlic  vessel  gradually  ul(;erates  Ijy  the- pressure 
that  is  exercised  upon  it,  and  the  presence  of  the  bougie  prevents  the  ligature 
from  injuring  the  skin.  In  performing  this  operation,  care  must  be  taken  that 
the  vein  be  not  transfixed,  but  that  the  pin  be  pushed,  or  rather  dipped  under- 
neath it ;  the  ligature  should  not  be  too  thin,  and  must  be  applied  tightly  over 
the  bougie;  several  pins,  as  many  as  eight  or  ten,  if  necessary,  should  be  intro- 
duced along  the  course  of  the  same  vessel,  at  distances  of  about  three-quartei-s- 
of  an  inch  from  one  another  (Fig.  428)  ;  those  highest  up-  should  be  put  iu 
first,  and  they  should  be  left  in  for  at  least  a  week  or  ten  days,  by  which  time 
the  obliteration  of  the  vessel  will  have  taken  plac-e.  I  believe  that  all  the 
danger  of  the  operation  consists  in  the  possible  transfixion  of  the  vein  by  the 
pin  ;  the  operator  may  always  know  when  he  has  done'  this  by  the  escape  of  a 
few  drops  of  venous  blood ;  when  the  pin  is  properly  passed  under  and  clear  of 
the  vein,  the  operation  is  a  perfectly  bloodless  one.    If  the  vein  be  transfixed. 


the  pin  should  immediately  be  withdrawn  and'  passed  at  another  point ;  if  it  be 
allowed  to  remain  in  the  vein,  it  will  act  as  a  foreign  body,  and  septic  changes 
in  the  thrombus  may  ensue.  When  the  vein  ia  properly  compressed  between 
the  pin  below  and  the  bougie  above,  it  becomes  safely  obhtcrated  at  the  pomt 
of  pressure.  By  attention  to  these  points  I  have  never  met  with  any  ill 
consequences,  either  from  phlebitis  or  pyremia,  in  a-ny  of  the  cases  in  which  I 
have  performed  this  operation,  which  are  several  hundreds  in  nuralier. 

In  addition  to  the  application  of  the  pins  in  the  usual  way,  H.  Lee  has  re- 
commended the  subcutaneous  division  of  that  portion  of  the  vein  which  is 
included  between  them,  after  coagulation  of  the  blood  has  taken  place.  This 
I  have  found  to  be  a  useful  addition  to  the  ordinary  treatment,  and  to  insure 
the  obliteration  of  the  vessel.  ,  .  . 

The  points  of  the  pins  may  be  prevented  from  pressrag  injuriously  upon 
the  skin  by  putting  small  pieces  of  adhesive  plaster  under  them.  Whilst  the 
pins  are 'in,  the  patient  must  not  be  allowed  to  move  about,  and  after  they 
have  been  taken  out,  the  limb  should  be  bandaged  for  some  time.  In  general, 
no  ulceration  takes  place  about  the  pin-hole  apertures  ;  but  occasionally,  in 
debilitated  constitutions,  a  sore  forms,  which  requires  to  be  treated  on  ordinary 
principles. 
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ANEURISM   BY  ANASTOMOSIS. 

Aneruism  by  Anastomosis,  or  Cirsoid  Aneurism,  is  a  rare  disease 
of  the  arteries,  in  vvhicli  they  become  excessively  elongated,  tortuous,  and 
serpentine  ;  sometimes  they  assume  a  varicose  condition,  being  dilated  into 
small  sinuses,  and  are  always  very  thin-walled,  resembhng  rather  veins  than 
arteries  in  structure.  This  kind  of  dilatation  of  the  vessels  gives  rise  to  pul- 
sating tumours,  often  of  considerable  size,  and  of  a  very  active  and  dangerous 
character.  They  may  be  situated  in  almost  any  tissue  or  organ  of  the  body, 
but  are  generally  met  with  in  the  submucous  and  subcutaneous  areolar  tissue, 
and  most  frequently  in  the  upper  part  of  the  body,  especially  about  the  scalp, 
orbit,  lips,  and  face  ;  but  they  have  been  seen  in  other  situations,  such  as  the 
tongue,  and  even  in  internal  organs,  as  the  liver  ;  and  I  have  had  under  my 
care  very  active  tumours  of  this  kind  on  the  side  of  the  chest,  nates,  and 
foot.  It  will  generally  be  found  that  the  arteries  leading  to  an  aneurism  by 
anastomosis,  though  at  a  considerable  distance  from  it,  are  tortuous  and 
enlarged,  with  thin  and  expanded  coats,  and  pulsate  actively ;  in  fact, 
constituting  that  condition  that  goes  by  the  name  of  Cirsoid  Dilatation  of 
the  vessels. 

Aneurisms  by  anastomosis  form  tumours  of  varying  magnitude  and  irregular 
shape  ;  they  are  usually  of  a  bluish  colour,  have  a  spongy  feel,  are  readily 
compressible,  not  circumscribed,  and  have  large  tortuous  vessels  running  into 
and  from  them  on  different  sides.  Their  temperature  is  generally  above  that 
of  neighbouring  parts  ;  and  a  vibratory  or  purring  thrill,  with  distinct  pulsa- 
tion, may  be  felt  in  them.  This  is  synchronous  with  the  heart's  beat,  may  be 
more  or  less  completely  arrested  by  compressing  the  tumour  or  the  arteries 
leading  to  it,  and  returns  with  an  expansive  beat  on  the  removal  of  the 
pressure.  The  bruit  is  often  loud  and  harsh,  but  at  other  times  of  a  soft  and 
blowing  character.  These  tumours  rarely  occur  in  infancy,  but  generally 
make  their  appearance  in  young  adults,  though  they  may  be  met  with  at  all 
periods  of  life,  often  as  the  consequence  of  injury. 

Diagnosis. — It  is  of  importance  to  make  the  diagnosis  between  ordinary 
aneurism  and  that  by  anastomosis.  In  many  cases  the  situation  of  the  tumour 
at  a  distance  from  any  large  trunk,  as  on  the  scalp,  the  outside  of  the  thigh, 
or  the  gluteal  region,  will  determine  this.  Again,  the  outline  of  the  tumour  is 
less  distinct  than  in  true  aneurism  ;  and  tortuous  vessels  will  be  felt  leading 
to  it  from  different  directions.  The  swelling  also  is  doughy  and  very  com- 
pressible ;  bat,  when  the  pressure  is  removed,  the  blood  enters  it  with  a  whiz 
and  thrill,  not  with  the  distinct  pulsating  stroke  that  is  found  in  aneurism. 
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The  pulsation,  not  so  forcible  as  in  aneurism,  is  more  heaving  and  expansile. 
The  bruit  is  louder,  and  more  superficial,  sometimes  having  a  cooing  tone. 
By  pressure  on  the  arteries  leading  to  the  tumour  these  signs  are  usually  not 
entirely  arrested,  though  diminished  in  force,  the  blood  entering  it  from  the 
neighbouring  parts,  and  in  a  less  direct  way. 

Treatment. — The  treatment  of  aneurism  by  anastomosis  must  depend  upon 
the  size  and  situation  of  the  growth.  AVhen  it  is  so  placed  that  it  can  be 
ligatured  or  excised,  as  on  the  lip,  or  when  small,  about  the  neck,  face,  or  scalp, 
trunk,  or  extremities,  it  should  be  removed.  I  always  prefer  the  ligature, 
applied  as  will  immediately  be  described,  as  Ijeing  the  safest,  and  upon  the 
whole  the  readiest  mode  of  removing  such  a  tumour.  If  excision  be  practised, 
it  is  necessary  to  be  very  careful  to  cut  wide  of  the  disease  ;  if  it  be  cut  into, 
fearful  hsemon-hage  may  ensue,  which  can  only  be  arrested  by  pressure,  and 
which  in  several  instances  has  proved  fatal. 

If  the  disease  be  very  large  and  extended,  as  is  commonly  seen  on  the  scalp, 
or  if  deeply  seated,  as  in  the  orbit,  neither  ligature  nor  excision  of  the  tumour 
can  be  practised,  and  it  becomes  necessary  to  starve  it  by  cutting  off  its  supply 
of  blood.  This  may  be  done  either  by  ligaturing  the  principal  brandies  leading 
to  it,  or  the  main  trimJc  of  the  limb  or  part. 

Simple  ligature  of  the  arterial  iranches  leading  to  the  tumour  has  never,  I 
believe,  been  followed  by  success  ;  at  least,  in  ten  recorded  instances  in  which 
it  has  been  had  recourse  to,  the  disease  has  not  in  one  instance  been  cured.  It 
has,  however,  been  successfully  conjoined  by  Gibson,  in  two  cases  of  aneurims 
by  anastomosis  of  the  scalp,  with  incisions  made  round  the  tumour  at  inter- 
vals between  the  principal  feeding  arteries,  which  at  the  same  time  were  tied. 

The  main  trunk  leading  to  the  tumour  has  been  ligatured  in  a  considerable 
number  of  cases.  The  brachial  and  femoral  arteries  have  been  tied  for 
disease  of  this  kind  situated  on  the  extremities,  and  in  some  instances  w  ith 
success  ;  but  the  carotid  is  the  vessel  that  has  been  most  frequently  deligated, 
in  consequence  of  the  tmnour  being  commonly  situated  on  the  scalp  and  in 
the  orbit.  Wyeth  has  collected  98  cases  in  which  the  carotid  was  ligatured 
for  vascular  growths  above  the  clavicle,  and  .excludmg  cases  of  "  intra-orbital 
aneurism."  The  results  have  not  been  encouraging  ;  in  73  cases  in  which  the 
common  carotid  was  tied,  nearly  30  per  cent,  died  directly  from  the  operation, 
and  about  half  only  of  those  that  recovered  derived  any  benefit  from  it. 
Both  common  carotid  arteries  were  tied  at  varying  intervals  in  1)  cases  ;  of 
these  2  died,  1  was  cured,  2  improved,  and  the  rest  recovered,  but  derived  no 
benefit  from  the  operation. 

In  many  of  the  cases  in  which  one  carotid  alone  was  tied,  the  disease, 
being  seated  upon  the  scalp,  was  not  cured  ;  and  it  was  afterwards  found 
necessary  to  have  recourse  to  ligature  of  the  tumour,  to  excision,  and  to  other 
means  of  removal  ;  indeed,  wJien  seated  upon  the  scalp,  this  disease  appears 
to  be  more  intractable  than  in  any  other  part  of  the  body,  owing  probably 
to  the  freedom  of  the  arterial  supply  from  the  immerous  ^■essels  that  ramify 
in  this  region.  Here,  however,  much  benefit  might  be  derived  after  ligature 
of  the  carotid,  by  adopting  the  plan  suggested  by  Gibson  of  tying  the 
feeding  arteries,  and  making  incisions  between  them  down  to  the  bone. 
The  ligature  of  the  carotid  lias  answered  better  for  pulsating  tumours  in 
t.he  orbit,  but  few  of  these  are  true  cirsoid  aneurisms.  (See  Intra-Orbital 
Aneurisms.) 
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NiEVUS_ 

This  disease,  under  which  arc  included  those  rarious  affections  termed 
Mother's  Marks,  Erectile  Tumours,  and  Vascular  Growths,  constitutes 
an  important  and  interesting  section  of  surgical  affections. 

Ntevi  are  commonly  divided  into  two  chief  varieties,  capillary  or  cutaneous, 
and  venous,  cavernous  or  subcutaneous.  Aneurism  by  anastomosis  was 
formerly  included  under  the  name  of  arterial  neevus.  The  simple  capil- 
lary nasvi  are  compo'Hed  merely  of  the  capillary  vessels  of  the  skin  greatly 
increased  in  size  and  number  :  the  cause  of  their  growth  is  quite  unknown. 
Venous  or  cavernous  neevi  arc  usually  definitely  circumscribed  tumours, 
composed  of  spaces  lined  with  an  endothelium  similar  to  that  of  the  veins 
and  bounded  by  a  thin  wall.  The  whole  mass  is  bound  together  by  a 
delicate  areolar  tissue.  The  spaces  are  filled  with  dark  venous  blood.  The 
arterial  supply  is  usually  small,  and  the  arteries  open  directly  into  the  spaces, 
without  the  intervention  of  capillaries.  These  ntBvi  are  sometimes  purely 
subcutaneous,  but  more  commonly  implicate  the  skin.  The  most  common 
condition  is  to  find  the  two  forms  of  na3vus  conjoined,  the  disease  assuming 
the  capillary  form  in  the  skin  and  the  venous  beneath.  In  some  cases  the 
subcutaneous  naevus  is  not  clearly  defined,  but  consists  of  a  mass  of  tortuous, 
thin-walled  veins,  surrounded  by  a  considerable  quantity  of  areolar  tissue, 
sometimes  containing  fat.  In  fact,  the  structure  of  the  various  mevoid 
gi'owths  differs  considerably  in  different  cases,  and  the  various  forms  merge 
into  each  other.    (See  also  Angiomata,  Vol.  I.,  p.  1022.) 

According  to  R.  "W.  Parker  ()7  per  cent,  of  nasvi  occur  in  female  children. 
They  are  almost  always,  if  not  invariably,  congenital.  Cavernous  nfevi 
occasionally  seem  to  appear  in  young  adult  life,  but  it  is  probable  that  these 
were  originally  of  congenital  origin,  and  commenced  active  growth,  at  au 
unusually  late  period. 

Capillary  JSTaevi  appear  as  sliglitly  elevated  but  flat  spots  on  the  skin,  of  a 
bright  red  or  purplish  tint,  and  having  occasionally  granular  or  papillated 
elevations,  with  some  larger  vessels  ramifying  on  their  surface.  They  often 
spread  superficially  to  a  considerable  extent ;  they  are  usually  situated  on  the 
face,  head,  neck,  or  arms,  but  occasionally,  though  more  rarely,  on  the  back, 
the  nates,  the  organs  of  generation,  and  the  lower  extremities.  They  are, 
often  at  birth  very  small,  not  larger  than  a  pin's  head,  from  which  they  may 
spread  in  the  course  of  a  few  weeks  or  months  to  patches  an  inch  or  two  in 
diameter.  In  many  cases  no  inconvenience  results  from  this  disease,  except 
the  deformity  it  causes  ;  but  occasionally,  more  especially  when  the  growth  is 
at  all  prominent,  there  is  a  great  disposition  to  unhealthy  ulceration.  "When 
bleeding  occurs  from  a  wound  of  the  naDvoid  structure  it  is  usually  in  a 
trickling  stream,  and  without  any  degree  of  force. 

Venous  or  Cavernoxis  ITaevi  arc  of  a  dark  purple  or  reddish  colour, 
usually  very  prominent,  and  often  forming  distinct  tumours  of  considerable 
size,  which  may  either-  be  smooth  and  ovoid,  or  somewhat  lobulated.  On  com- 
pressing a  growth  of  this  kind,  it  subsides  to  a  certain  extent,  feeling  doughy, 
soft,  and  inelastic  ;  on  the  removal  of  the  pressure  it  fills  again.  In  some 
cases,  when  consolidated  by  inflammation,  or  containing  cysts,  they  cannot  be 
lessened  in  bulk  by  pressure.  These  njevi  are  usually  of  about  the  size  of  halt 
a  walnut,  but  sometimes  much  larger.    I  have  removed  from  the  nates  and 
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the  back  some  quite  as  large  as  an  orange.  'J'hey  occur  less  frequently  upon 
the  head  and  fact)  than  the  capillary  form  of  the  disease  ;  most  of  tiie  instances 
that  I  have  seen  have  been  in  the  lower  part  of  the  body,  about  the  nates, 
back,  lower  extremities,  and  organs  of  generation. 

When  a  venous  na3vus  is  purely  subcutaneous,  it  forms  a  soft,  doughy 
tumour,  often  clearly  defined  in  outline.  Its  most  characteristic  feature  is 
that  it  can  be  diminished  by  pressure,  on  the  removal  of  which  it  slowly  fills 
out  again  to  as  large  a  size  as  before  ;  it  also  becomes  distended  when  the 
child  screams  or  struggles.  It  is  usually  oval,  smooth,  and  uniform  in  outline. 
Occasionally  the  surrounding  veins  are  l)luish  and  enlarged. 

Cysts  are  sometimes  found  in  ncevi  containing  a  dark  fluid.  I^hey  result 
from  obliteration  of  the  communication  between  some  of  the  spaces  of  the 
ncevus  and  the  vessels  which  carry  off  the  blood.  The  tumours  once  sup- 
posed to  be  consolidated  nievi,  with  cysts  scattered  through  them  containing 
clear  fluid,  are  now  regarded  as  of  lymphatic  origin. 

Prognosis. — The  natural  hisloiy  of  naavi  is  somewhat  uncertain.  They 
are  so  commonly  removed  by  operation,  that  we  have  yet  to  ascertain  what 
becomes  of  them  when  left  to  themselves.  I  have,  however,  seen  several  cases 
in  which  from  various  circumstances  no  operation  had  been  perfonned,  and  I 
have  been  struck  with  the  tendency  that  there  is  in  the  cutaneous  nsevus  to 
disappear.  If  left  untouched,  or  subjected  to  continuous  pressm-e,  islands  or 
patches  of  white  skin  will  gradually  appear  on  the  reddened  surface.  These 
will  slowly  increase  and  coalesce,  and  then  the  n^evus,  becoming  gradually  less 
vascular,  may  in  time  disappear.  Subcutaneous  venous  nsevi  will  sometimes 
gradually  sbrink,  but  the  active  erectile  nievus  is  always  progressive. 

There  is  usually  a  fear  expressed  of  nsevi,  if  left  without  surgical  interference, 
leading  to  dangerous  or  even  fatal  haemorrhage.  This  I  have  never  Seen  ; 
indeed,  if  the  ntevus  ulcerates  its  tissue  hardens,  and  the  vessels  become 
blocked  up  by  coagulum  and  hence  less  disposed  to  bleed. 

Treatment. — In  the  treatment  of  ntevus,  the  first  point  to  be  determined 
is  whether  the  case  should  be  left  to  nature,  or  whether  operative  measures 
should  be  had  recourse  to.  In  deciding  this  we  must  be  guided  by  the  size, 
situation,  and  character  of  the  morbid  growth.  If  it  be  small,  cutaneous, 
and  superficial,  so  situated  that  it  occasions  little  or  no  disfigurement,  and  if  it 
show  no  tendency  to  increase,  it  may  be  left  without  interference  ;  when,  as 
just  stated,  it  may  eventually  shrivel  and  disappear,  or  become  converted  into 
a  kind  of  mole.  In  some  cases  this  process  may  be  hastened  by  the  application 
of  tincture  of  iodine  or  liquor  plumbi.  In  other  cases,  again,  the  na^vus, 
though  cutaneous  and  superficial,  is  so  widely  diffused  over  the  surface,  that 
no  attempt  at  its  removal  or  destruction  can  be  entertained  with  prudence. 
But,  if  the  nsevus  be  large,  if  it  be  subcutaneous,  if  it  increase  in  size,  or  if 
it  be  so  situated  as  to  occasion  disligiiremcnt,  means  must  be  adopted  for  its 
removal  by  operative  procedure. 

Operations  for  the  removal  of  na;vi  may  be  conducted  on  six  princi]iles  : — 
1,  to  excite  inflammation  in  them,  and  so  to  produce  plugging  and  obliteration 
of  the  vascular  tissue  of  which  they  are  composed  ;  2,  to  destroy  the  growth  by 
caustics  ;  3,  to  remove  it  by  the  cautery  ;  4,  to  (lonsolidate  it  by  electrolysis  ; 
."),  to  remove  it  Avith  the  knife  ;  or,  (">,  to  remove  it  by  ligature.  Each  of  these 
different  plans  of  treatment  is  peculiarly  ap])licable  when  the  disease  assumes 
certain  forms,  and  affects  certain  situations. 
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1.  When  the  ntevus  is  of  small  size,  and  occurs  in  such  situations  that  its 
tlcstruction  by  caustics,  or  its  removal  by  knife  or  ligature,  would  be  attended  by 
serious  deformity,  as  when  it  is  seated  about  the  eyelids,  upon  the  tip  of  the 
iiose,  at  the  inner  angle  between  the  eye  and  the  nose,  or  about  the  corners  of 
the  mouth,  it  is  best  to  endeavour  to  procure  oiliteration,  by  exciting  inflam- 
mation in  it.  This  may  be  done  in  various  ways.  If  small,  the  n{evus  may 
be  vaccinated.  If  it  be  larger,  the  most  convenient  plan  consists,  perhaps,  in 
passing  a  number  of  fine  silk  threads  across  the  tumour  in  different  directions, 
and  leaving  them  in  for  a  week  or  two  at  a  time,  until  they  have  produced 
sufficient  inflammation  along  their  tracks,  then  withdrawing  them  and  passing 
similar  threads  into  other  parts  of  the  tumour.  In  this  way 
its  consolidation  may  gradually  be  effected.  Another  very 
useful  plan  is  to  break  up  the  substance  of  the  growth  subcu- 
taneously  by  means  of  a  cataract-needle,  or  tenotome,  and,  in 
the  intervals  between  the  different  introductions  of  this  instru- 
ment, to  keep  up  pressure  upon  the  tumour.  Perhaps  the 
most  efficient  way  of  attaining  this  object  is  by  injecting  the 
perchloride  of  iron  by  means  of  a  small  glass  syringe  with  a 
screw-piston  rod  and  a  fine  sharp-pointed  platinum  nozzle 
(Fig.  429).  In  doing  this,  care  must  be  taken  that  but  a  very 
small  quantity  of  the  solution,  not  more  than  two  or  three 
drops,  be  injected  at  one  time.  The  perchloride  of  iron 
possesses  extraordinary  power  of  coagulating  the  blood  ;  and, 
if  more  than  has  just  been  mentioned  be  thrown  in,  the  tissue 
of  the  n^evus  may  either  have  its  vitality  destroyed,  and 
slough,  or  coagulation  of  the  blood  in  the  vessels  beyond  the 
nasvus  may  occur,  and  a  dangerous  or  even  fatal  embolism 
ensue  from  the  coagulum  thus  formed  being  washed  into  the 
current  of  the  circulation.  In  order  to  prevent  this  latter 
accident  a  tourniquet  should  be  placed  on  a  limb  if  it  be  the 
seat  of  the  ntevus.  If  the  uEevus  is  seated  on  any  other  part, 
two  hare-lip  pins  must  be  passed  beneath  it,  and  a  temporary 
ligature  applied  beneath  the  pins  during  the  operation ;  this 
can  safely  be  removed  after  about  a  quarter  of  an  hour.  If 
preferred,  tannic  acid  dissolved  in  water  in  the  proportion  of  5j 
to  5j,  as  recoimiiended  by  Bryant,  or  a  few  drops  of  a  strong  Fig.  429.— syringe 
solution  of  chloride  of  zinc,  or  pure  carbolic  acid,  may  be  Navus'.'^*^^*"'" 
injected  instead  of  the  perchloride  of  iron. 

2.  "When  the  nsevus  is  sjnall,  very  superficial,  of  the  capillary  character, 
vrith  an  exceedingly  thin  covering  of  cuticle,  and  so  situated,  as  upon  the  arm, 
neck,  or  back,  that  a  moderate  amount  of  scarring  is  of  little  consequence,  it 
may  most  conveniently  be  removed  by  the  free  cqipUcatdon  of  nitric  acid.  This 
should  be  well  rubbed  on  by  means  of  a  piece  of  stick.  The  skin  round  the 
iiaevus  may  be  greased  to  prevent  its  being  accidentally  touched  by  the  acid  ; 
and  as  soon  as  the  caustic  has  been  sufficiently  rubbed  in,  it  must  be  neutralized 
with  some  carbonate  of  soda.  After  the  separation  of  the  slough,  the  applica- 
tion must  be  repeated  as  often  as  there  is  any  appearance  of  prominent  granu- 
lations springing  up,  which  occasionally  happens  at  one  angle  of  the  wound, 
and  indicates  a  recurrence  of  the  vascular  growth. 

i5.  The  actual  cautortj  has  Ijccn  largely  used  in  the  treatment  of  naivi,  andis 
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extremely  convenient  and  efficacious  in  many  cases.  It  is  most  ap])licable  to 
mixed  cutaneous  and  subcutaneous  n£Evi.  It  may  be  used  as  the  galvanic 
cauteiy  or  as  Paquelin's  thermo-cautery.  The  heated  platinum  wire  or  the 
pointed  cautery  in  Paquelin's  apparatus  is  made  to  puncture  the  growth 
round  its  margin,  leaving  about  a  quarter  of  an  inch  between  the  separate- 
punctures.  Bach  should  extend  well  into  the  subcutaneous  portion  of  the 
tumour.  A  number  of  other  punctures  are  then  made  into  the  tumour  in  the 
central  part,  care  being  taken  not  to  make  too  many,  lest  the  whole  mass 
slough.  In  this  way  a  large  ntevus  can  often  be  destroyed  with  comparatively 
little  loss  of  skin,  a  smooth  white  scar  being  left.  It  is  often  necessary  to 
repeat  the  operation  more  than  once  before  a  cure  is  effected.  After  the 
operation  boracic  acid  ointment  or  some  other  simple  dressing  must  be 
applied. 

4.  Electrolysis,  or  fjalvano-puncture,  is  best  adapted  to  those  cases  of  deep- 
seated  nfevi  in  which  other  treatment  is  difficult,  or  to  those  so  situated  as  to 
make  it  important,  if  possible,  to  save  the  skin.  The  operation  is  performed 
by  passing  into  the  ntevus  two  needles,  insulated  except  for  the  last  quarter  of 
an  inch  by  a  coating  of  copal  varnish,  and  then  connecting  them  with  a 
galvanic  current  of  moderate  strengtli  from  one  of  the  ordinary  medical  bat- 
teries. The  current  should  be  gradually  increased  and  the  effect  watched. 
The  tumour  becomes  hard  somewhat  suddenly,  and  assumes  a  pale  or  almost 
white  tint ;  this  is  a  sign  that  enough  has  been  done.  The  moment  the 
earliest  sign  of  hardening  appears  the  needles  should  be  disconnected,  andi 
connected  with  the  opposite  poles  of  the  battery,  so  that  the  needle  which  was 
negative  becomes  positive.  By  doing  this  hEeraorrhage  is  prevented  when  the- 
needles  are  withdrawn,  as  the  salts  of  iron  formed  by  solution  of  the  positive- 
needle  serve  as  an  efficient  htemostatic.  If  gas  bubbles  out  alongside  the- 
needles  it  is  a  sign  that  the  current  is  too  strong,  and  some  cells  should  be- 
taken off,  or  sloughing  may  result.  In  deep-seated  ntevi  the  effect  can  be 
judged  of  only  by  the  hardening  of  the  tumour.  The  operation  has  often  tcv 
be  repeated  several  times  before  the  ntevus  is  finally  cured. 

5.  Excision  is  appHcable  both  to  capillary  and  venous  nievi  when  the  growth 
is  so  situated  as  to  render  the  operation  practicable.  Small  cutaneous  na^vi  of 
the  face  or  scalp  may  easily  be  removed  in  this  way  by  making  an  elliptical 
incision  including  the  growth,  and  bringing  the  wound  together  accurately  with 
horse-hair  stitches.  In  this  way  a  scarcely  perceptible  linear  scar  will  be  left. 
In  larger  deep-seated  cavernous  njevi,  which  are  frequently  distinctly  en- 
capsuled,  Pridgin  Teale  has  shown  that  excision  may  be  easily  performed 
Avith  but  little  risk  of  haemorrhage  as  the  feeding  vessels  are  few  and  small. 
Should  the  ngevus,  however,  be  diffused  without  any  distinct  limiting  capsule,, 
care  should  be  taken  to  cut  wide  of  the  disease  ;  and  in  such  cases,  as  a  rule,  it 
is  safer  not  to  attempt  the  operation  unless  the  growth  is  so  situated  that 
haemorrhage  may,  if  necessary,  be  readily  controlled  by  pressure  after  the 
operation.  It  is  especially  Avhen  the  nasvus  is  indolent  and  purely  cavernous, 
or  when  it  is  lipomatous  or  cystic,  and  distinctly  encapsuled,  that  excision 
may  be  advantageously  practised. 

C.  The  most  generally  adopted  and  convenient  method  of  extirpating  the 
growth  is  by  the  lif/afiirp.  This  mode  is  generally  applicable  to  ntevi  in  almost 
all  situations,  as  it  effectually  removes  them  without  risk  of  hamiorrhage,  and 
leaves  a  sore  that  very  readily  cicatrizes. 
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The  ligature  requires  to  be  applied  in  different  ways,  according  to  the  size 
and  situation  of  the  tumour.  In  all  cases,  the  best  material  is  firm,  round, 
compressed  whip-cord,  which  has  been  previously  rendered  aseptic  by  carbolic 
acid  or  perchloride  of  mercury.  This  should  be  tied  as  tightly  as  possible,  and 
knotted  securely,  so  that  there  may  be  no  chance  of  any  part  of  the  tumour 
escaping  complete  and  immediate  strangulation.  It  is  well,  if  possible,  not  to 
include  in  the  noose  any  healthy  skin,  but  to  snip  across  with  a  pair  of 
scissors  that  portion  of  integument  which  intervenes  between  the  cords  that 
are  tied  together  ;  at  the  same  time,  care  must  be  taken  to  pass  the  ligatures 
well  beyond  the  limits  of  the  disease.  After  the  gTowth  has  been  strangulated 
it  may  be  punctured  to  let  out  the  blood,  and  then  injected  with  a  few  drops 
of  chloride  of  zinc  (1  in  40)  or  carbolic  acid.  Its  surface  may  then  be  dusted 
with  iodoform,  and  covered  with  iodoform  wool,  sealed  down  with  collodion. 
The  mass  thus  forms  a  dry  aseptic  scab,  which  separates  in  a  few  days,  with 
scarcely  any  suppuration,  leaving  a  healthy  sore  beneath. 

When  the  tumour  is  small,  an  ordinary  double  ligature  may  be  passed  across 


J'ig.  430.— Diagram  of  the  Application  of  Naivus-needlcs. 


its  base,  by  means  of  a  common  suture-needle  ;  and,  the  noose  being  cut  and 
the  thread  tied  on  each  side,  strangulation  will  be  eflFected.  When  it  is  of 
larger  size,  and  of  round  shape,  the  most  convenient  plan  of  strangulating  the 
tumour  is  that  recommended  by  Liston.  It  consists  in  passing,  by  means  of 
long  na;vus-needles,  fixed  in  wooden  handles,  and  having  their  eyes  near  their 
points,  double  whip-cord  ligatures  in  opposite  directions  across  the  tumour  ; 
then  cutting  through  the  nooses,  and  tying  together  the  contiguous  ends  of  the 
ligatures  until  the  whole  of  the  growth  is  encircled  and  strangled  by  them. 
In  doing  this,  a  few  precautions  are  necessary  :  thus,  the  first  nrevus-needle 
should  be  passed  across  the  tumour  unarmed  (Fig.  430),  and  used  to  raise  up 
the  growth  somewhat  from  the  subjacent  parts.  The  second  needle,  armed 
as  represented  in  the  diagram  (P'ig.  480),  carrying  the  whip-cord  ligature  hj 
moans  of  a  piece  of  suture  silk,  should  be  passed  across  the  tumour  in  the 
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opposite  direction  to,  but  imdorneath,  the  first  needle  ;  tlie  armed  needle  beinfj^ 
■^vithdraAvn,  the  ligature  is  carried  across  ;  and  the  first  one,  having  been 
firmed  in  the  same  way,  carries  its  noose  through  the  tumour  as  it  is  drawn 
•out.  The  two  nooses  having  then  been  cut,  an  assistant  must  seize,  but 
not  draw  upon,  six  of  the  ligature  ends  ;  the  Surgeon  then,  having  divided 
the  intervening  bridge  of  skin,  ties  rather  tightly,  in  a  reef-knot,  the  two 
■ends  that  are  left  hanging  out  ;  ae  soon  as  he  has  done  this,  he  proceeds  to 
the  next  two,  and  so  on  to  the  last  (Fig.  431).  When  he  ties  thase,  he  must 
<lo  so  with  all  his  force,  especially  if  the  tumour  be  large,  as  by  drawing  on 
them  he  tightens  all  the  other  nooses,  and  drags  the  knots  towards  the  centre 
of  the  growth,  -which  is  thus  eiJ'ectually  strangled.  He  then  cuts  off  the  tails 
of  the  ligature.  After  the  tumour  has  sloughed  away,  which  happens  in  a 
few  days,  if  it  be  properly  and  tightly  strangled,  the  wound  is  treated  on 
ordinary  principles.    If  the  nfevus  be  altogether  subcutaneous,  the  skin 


Fig.  432.— Diagram  of  Ligature  of  Flat  and  Elongated  Nievus. 


covering  it  should  not  be  sacrificed,  but,  beiug  divided  by  a  crucial  incision, 
may  be  turned  down  in  lour  flaps,  and  the  ligature  then  tied  as  directed. 

In  some  cases,  the  nsevus  is  so  flat  and  elongated  that  the  application  of  the 
quadruple  ligature,  as  above  described,  cannot  include  the  whole  of  it.  lu 
these  circumstances,  I  have  found  the  ligatui-e  about  to  be  described  eminently 
usel'ul,  having  successfully  employed  it  in  a  great  number  of  instances.  Its 
great  advantage  is  that,  while  it  completely  and  very  readily  strangles  the 
tumour,  it  does  not  enclose  an  undue  quantity  of  integument,  and  thus  does 
aiot  produce  a  larger  cicatrix  than  is  necessary  for  the  eradication  of  the 
growth.  It  is  applied  in  the  following  way.  A  long  triangular  needle  is 
threaded  on  the  middle  of  a  piece  of  whip-cord  about  three  yards  in  length  ; 
•one  half  of  this  is  stained  black  with  ink,  the  other  half  is  left  uncoloured. 
The  needle  is  inserted  through  a  fold  of  the  sound  skin,  about  a  quarter  of  an 
inch  from  one  end  of  the  tumour,  and  transversely  to  its  axis.  It  is  then 
•carried  through,  until  a  double  tail,  at  least  six  inches  in  length,  is  left 
.hanging  from  the  point  at  which  it  entered  ;  it  is  next  cari-icd  across  the 
■base  of  the  tumour,  entering  and  passing  out  beyond  its  lateral  limits,  so  as  to 
leave  a  series  of  double  loops  about  nine  inches  in  length  on  each  side  (Fig. 
432).    Every  one  of  these  loojis  should  be  made  about  three-quartei-s  of  au 
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jiich  apart,  including  that  space  of  the  tumonr  ;  and  the  last  loop  should  be 
brought  out  through  a  fold  of  healthy  iutegunaent  beyond  the  tumour.  In 
this  way  we  have  a  series  of  double  loops,  one  wJiite,  and  the  other  lladc,  on 
<;ach  side  (Fig.  432).  All  the  white  loops  should  now  be  cut  on  one  side,  and 
the  Maclc  loops  on  the  other,  leaving  hanging  ends  of  thread  of  corresponding 
colours.  The  tumour  may  now  be  strangulated  by  di-awing  down  and  knotting 
firmly  each  pair  of  zchite  threads  on  one  side,  and  each  pair  of  IJaclc  ones  on 
the  other.  In  this  way  the  tumour  is  divided  into  segments,  each  of  whicli 
is  strangulated  by  a  noose  and  a  knot  ;  by  hlack  nooses  and  ivhite  knots  on 
one  side,  by  while  nooses  and  hlaclc  knots  on  the  other  (Fig.  433). 

The  cicatrix  resulting  from  the  removal  of  a  na?vus  is  usually  firm  and 
healthy  ;  but,  in  some  instances,  I  have  seen  it  degenerate  into  a  hard  warty 
mass  requiring  subsequent  excision.  The  ligature  may  be  used  successfully  at 
fill  ages.  I  have  repeatedly  tied  large  active  ntevi  in  infants  a  month  or  two 
old  without  meeting  with  any  accident. 

In  some  situations  in  which  it  is  very  desirable  to  save  the  skin,  the  ngevus 
may  sometimes  be  cured  by  sulcuianeous  ligature.  This  is  done  by  passing  a 
curved  na3Tus  needle  armed  with  a  strong  silk  ligature  as  far  as  possible  round 
the  growth,  immediately  beneath  the  skin  ;  on  the  eye  emerging  the  thread  is 
secured  and  the  needle  withdrawn.  The  needle  is  then  passed  unarmed  so  as  to 
include  the  other  half  of  the  tumour  ;  as  soon  as  its  eye  appears  it  is  threaded 
with  the  end  of  the  hgature  and  drawn  back.  The  ligature  is  then  tightened, 
and  the  nasvus  thus  strangulated  subcutaneously.  If  preferred,  the  operation 
can  be  done  with  a  common  suture  needle,  which  can  be  withdrawn  and 
re-inserted  where  necessary  without  being  re-threaded.  The  silk  ligature 
separates  by  suppuration  after  a  week  or  ten  days. 

Attempts  have  been  made  to  apply  subcutaneous  ligatures  of  carbolized  silk 
or  catgut,  and  then  to  push  the  knot  in  at  the  needle-puncture,  leaving  the 
thread  to  be  absorbed.  This  method  has  not,  however,  been  very  successful, 
as  either  the  ligature  excited  suppuration  and  was  finally  expelled,  or  after  its 
absorption  a  return  of  the  growth  took  place. 

Widely  diffused  capillary  ngevi  admit  of  but  little  treatment.  Various 
attempts  have  been  made  to  diminish  the  disfigurement  by  the  application  of 
superficial  caustics,  but  the  results  of  this  treatment  are  not  satisfactory. 

Balmanno  Squire  has  recommended  scarification  of  the  surface  with  an 
instrument  composed  of  a  number  of  very  fine  knife  blades  set  closely 
together,  and  from  this  some  benefit  has  resulted. 

NiEvi  IN  Special  Situations. — Nsevi  of  the  Scalp  are  more  frequent 
than  in  any  other  situation,  except,  perhaps,  the  face.  AVhen  occurring  on 
those  parts  that  are  covered  by  hair,  they  are  almost  invariably  prominent  and 
subcutaneous  :  when  seated  on  the  forehead,  or  on  the  bare  skin  behind  the 
cars,  they  are  often  cutaneous.  The  ordinary  subcutaneous  ukvus  of  the  scalp 
is  readily  removed  by  the  application  of  the  guadrvple  lifjalure.  Care  must  be 
taken  in  passing  the  needles  not  to  include  the  tendon  of  the  occipito-frontalis, 
or  troublesome  cellulitis  and  perhaps  suppuration  may  occur  beneath  that 
membrane.  In  general,  it  is  better  not  to  attempt  the  preservation  of  any  of 
the  integument  covering  the  growth.  It  is  true  that,  when  removed,  a  clean 
Avhite  cicatrix  is  left  which  never  covers  itself  with  hair  ;  but  this  contracts, 
and  in  after-life  becomes  but  little  visible.  The  attempt  to  dissect  down  the 
skin  that  covers  the  naevus  is  not  only  troublesome,  but  is  attended  by  A  cry 
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cousidcrablo,  and  possibly  dangerous,  haemoi-rliage.  Those  flat  najvi  tliat  arc- 
situated  behind  the  ear  are  best  treated  by  the  free  appHcation  of  fuming; 
nitric  acid,  or  Paquehn's  cautery. 

Naevus  of  the  Fontanelle  is  the  most  important  variety  of  the  scalji- 
ntievus,  and  constitutes  a  somewliat  formidable  disease.  A  large  purple  tumour 
is  situated  over  the  anterior  fontanelle,  rising  and  falling  with  the  pulsations, 
of  the  brain  communicated  to  it,  and  becoming  distended  and  tense  when  the- 
child  cries.  The  tumour  is  evidently  close  upon  the  luembranes  of  the  brain, 
and  this  often  deters  practitioners  from  interfering  with  it  ;  and  I  have 
not  unfrequently  seen  cases  in  which  the  parents  of  the  child  have  been, 
counselled  not  to  allow  any  operation  to  be  practised,  lest  death  should 
result.  Yet  this  tumour,  so  formidable  in  appearance,  may  be  removed  with 
perfect  safety  by  the  ligature.  I  have  often  tied  nagvi  in  this  situation,  and: 
have  never  seen  any  ill  consequences,  not  even  a  convulsive  fit,  occur. 
The  danger,  then,  from  the  mere  strangulation  of  the  tumour  in  this  situation 
cannot  be  great ;  but  there  is  another  and  a  special  danger,  viz.,  the  risk  of 
wounding  the  membranes  of  the  brain  in  passing  the  ligatures  under  the 
base  of  the  tumour.  If  nagvus  needles  or  sharp-pointed  instruments  of  any 
kind  be  used,  this  accident  will  be  very  likely  to  occur ;  and,  if  this  were 
to  happen,  inevitably  fatal  consequences  would  ensue.  This  accident  may 
always  be  avoided  by  operating  in  the  following  way,  A  puncture  is  made 
in  front  of  the  tumour  through  the  healthy  scalp.  An  eyed  probe,  armed 
with  a  double  ligature,  is  then  pushed  through  this  opening  across  the  base 
of  the  tumour,  and  its  end  is  made  to  project  on  the  opposite  side  beyond  it : 
here  another  puncture  is  made,  and  the  probe  and  ligature  together  are  drawn 
through.  The  same  procedure  is  adopted  across  the  tumour  sideways.  Iii 
this  way,  a  quadruple  ligature  is  passed  across  the  tumour  in  two  opposite 
directions  :  the  ends  arc  then  disengaged,  and  the  ligature  is  tightened  in 
the  ordinary  way. 

Naevi  of  the  Face  are  of  very  common  occurrence,  and  usually  cause 
much  disfigurement.  The  treatment  to  be  adopted  necessarily  varies  greatly, 
according  to  the  nature  of  the  n^vus^  whether  cutaneous,  subcutaneous,  or 
both  ;  and  especially  according  to  its  situation.  We  shall,  accordingly, 
consider  the  treatment  of  these  vascular  growths,  as  they  atfect  the  eyelids, 
the  nose,  the  cheeks,  and  the  lips. 

Nsevus  of  the  Eyelids  is  usually  cutaneous,  consisting  of  a  discoloration 
or  staining,  as  it  were,  of  the  lid,  without  any  material  swelling.  8uch  a 
disease  is,  I  think,  better  left  untouched  ;  it  cannot,  of  course,  be  removed 
either  by  the  knife  or  by  caustics,  without  producing  worse  results  :  and, 
as  the  skin  is  always  deeply  involved,  milder  means  are  inoperative,  or 
possibly  equally  destructive.  I  have  heard  of  sloughing  of  the  eyelid  being 
occasioned  by  the  use  of  astringent  injections  ;  though,  if  the  najvus  were 
subcutaneous  and  constituted  a  distinct  tumour,  passing  perhaps  into  the 
orbit,  destruction  of  the  growth  by  eler-.trolysis  is  the  safest  and  most  efficient 
mode  of  treatment. 

Naevus  of  the  Nose  may  occur  in  two  situations — at  the  root,  or  towards 
the  alee  and  apex.  When  seated  at  the  root  of  the  nose,  upon  the  bridge,  or 
at  the  lower  part  of  the  forehead,  between  and  perha]is  extending  aliovo 
the  eyebrows,  it  is  often  subcutaneous,  and  may  attain  a  very  considerable 
magnitude.    In  cases  of  this  kind,  I  have  found  the  quadruple  ligature  the 
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readiest  means  of  removal  ;  and  although  the  part  incladed  may  be  of  large 
size,  the  resulting  cicatrix  is  wonderfully  small  and  narrow,  usually  becoming 
horizontal,  so  as  to  fall  into  the  folds  of  skin  naturally  existing  in  that 
situation.  In  the  case  of  a  little  girl  about  three  years  of  age,  under  my  care 
some  few  years  ago,  I  removed  a  naevus  that  was  cutaneous  as  well  as 
subcutaneous,  and  as  large  as  a  walnut,  from  this  situation,  by  means  of  the 
quadruple  ligature,  with  the  most  satisfactory  result,  the  resulting  cicatrix 
being  remarkably  small  ;  and  in  another  little  girl,  from  the  bridge  of  whose 
uose  I  removed,  some  years  ago,  a  ujevus  as  large  as  a  marble,  very  little 
scarring  or  deformity  resulted.  If  the  skin  be  not  affected,  the  application  of 
a  temporary  ligature  followed  by  injection  of  tannic  acid,  or  pure  carbolic 
sicid,  may  be  advantageously  employed,  or  the  growth  may  be  destroyed 
by  electrolysis.  When  the  tip  and  alje  of  the  coje  are  affected,  the  najvus 
being  cutaneous,  we  can  seldom  do  much  to  improve  the  appearance  of  the 
patient.  In  such  cases,  I  have  tried  breaking  down  the  ntevus,  and  the 
galvanic  cautery,  without  any  material  benefit  ;  the  destruction  of  the  tissues 
soon  afterwards  leading  to  deformity.  When  the  naevus  is  subcutaneous, 
occupying  the  tip,  alfe,  and  columna  nasi,  galvano-puncture,  or  injection  with 
perchloride  of  iron,  are  the  only  means  that  I  have  found  of  real  service.  If 
the  perchloride  be  injected,  care  must  be  taken  not  to  throw  in  too  much 
of  the  liquid,  lest  sloughing  or  sudden  death  result. 

ITsevi  of  the  Cheeks  may  occur  in  three  distinct  forms.  1.  There  may  be 
a  simple  cutaneous  ntevus,  a  mere  staining  of  the  skin,  a  "mother's  mark." 
This  admits  of  no  satisfactory  treatment  in  most  cases  ;  and  the  subject 
of  it  must  submit  to  exhibit  the  characteristic  discoloration  through  life. 
2.  The  elevated  cutaneous  ntevus  may  be  raised  above  the  surface,  being 
of  a  deep  purplish  red  or  plum  colour,  and  covered  with  a  very  thin  integu- 
ment. In  this  form  of  the  disease,  I  think  that  the  application  of  con- 
centrated nitric  acid  is  the  best  means  of  extirpation.  By  one  or  two 
free  applications  of  the  caustic,  the  growth  is  removed,  and  a  dense  white 
cicatrix,  presenting  little  disfigurement,  is  left  ia  its  place.  3.  The  ntevus 
may  involve  the  whole  thickness  of  the  cheek,  being  scarcely,  if  at  all, 
cutaneous.  Ngevi  of  this  kind  cannot,  of  course,  be  extirpated,  either  by  the 
knife,  ligature,  or  caustics,  lest  the  cheek  be  perforated,  and  the  most  serious 
•disfigurement  ensue.  In  such  cases  we  must  endeavour  to  obliterate  the 
structure  of  the  naevus  by  galvano-puncture,  by  exciting  inflammation  in  it  by 
setons,  or  by  breaking  down  the  structure  of  the  growth  with  cataract-needles 
or  a  fine  tenotome.  In  a  case  which  I  attended  some  years  ago,  I  cured  a 
large  and  deeply  seated  naevus,  which  occupied  one  cheek,  by  passing  a 
number  of  fine  silk  threads  across  it  iu  different  directions,  and  gradually 
breaking  it  down  piece  by  piece,  with  a  cataract-needle  ;  no  disfigurement 
whatever  was  left. 

Naevi  of  the  Lips  require  different  treatment,  according  as  they  occupy  the 
margin  or  have  involved  the  whole  substance  of  these  parts.  When  seated  at 
the  margin,  as  ]5rojecting  and  somewhat  pendulous  growths,  they  may  very 
readily  be  removed  by  a  double  or  quadruple  ligature,  according  to  their  size. 
1'his  was  the  practice  pursued  in  the  casefrom  which  the  accompanying  drawings 
(Figs.  434,  435)  were  taken,  where  a  most  excellent  result  was  obtained  by  the 
use  of  the  ligature,  followed  at  a  later  period  by  injection  of  perchloride  of 
iron  into  some  of  the  more  widely  diffused  parts  of  the  growth.    When  the 
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njBvus  involves  the  whole  thickness  of  the  lip,  sucli  measures  are  not  always 
available.  In  these  cases  galvano-puncture,  repeated  at  intervals  of  about  a 
week  till  the  whole  growth  is  consolidated,  is  perhaps  the  safest  and  best 
treatment.  The  injection  of  perchloride  of  iron,  tannic  acid  solution,  or 
chloride  of  zinc,  may  effect  a  cure  in  most  cases  ;  but  a  temporary  ligature 
should  always  be  applied,  and  left  on  for  about  a  quarter  of  an  hour,  to  prevent 


any  accident  arising  from  the  direct  entrance  of  the  styptic  fluid  into  the  blood 
stream. 

When  the  whole  substance  of  the  hp  is  involved,  strangulation  by  means- 
of  the  ligature  is  seldom  available,  as  the  amount  of  sloughing  being  very 
great,  the  child  would  incur  the  danger  of  septic  poisoning.  In  an  infant 
with  a  very  large  ntevus,  including  one  half  of  the  lip,  which  I  ligatured 


Fig.  431!.— Large  Niuvus  of  Uiijinr  \ay 
Vnmt  View. 


Fig.  437.— Largp  X;pvus  of  Upper 
Lip :  Side  View. 


at  the  Hospital  many  years  ago,  death  appeared  to  result  from  this  cause. 
One  of  the  most  formidable  cases  of  nasvus  of  the  lip  that  I  have  ever- 
had  to  do  with,  and  in  its  results  the  most  satisfactory,  was  sent  to  mc 
several  years  ago,  by  Budd  of  Barnstaple.  The  ]-)atieiit,  a  little  girl  five 
years  old,  was  noti(;ed  at  birth  to  have  a  red  streak  on  the  right  side  of 
the  upper  lip  ;  this  rapidly  developed  into  a  large  tumid  purple  najvus, 
which,  when  the  case  came  under  my  observation,  was  about  the  size  of 
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a  large  walnut,  involving  the  whole  of  the  structures  of  the  lip,  from  the 
cutaneous  to  the  mucous  surfaces  ;  it  was  of  a  deep  mulberry  colour,, 
and  extended  from  the  median  line  of  the  lip  to  the  angle  of  the  mouth 
(Figs.  430,  437).  The  integuments  covering  this  growth  were  exceedingly 
thin,  and  the  tumour  itself  was  in  the  highest  degree  vascular  and  active. 
Excision  appeared  to  be  out  of  the  qestiuon  ;  the  ligature  presented  little  to 
recommend  it ;  injections  with  the  perchloride  of  iron  and  the  introduction 
of  setons  were  successively  tried,  but  neither  of  these  means  produced  any 
effect  on  the  tumour,  which  commenced  to  extend  upwards  into  the  nostriL 
I  accordingly  determined  on  using  caustics.  Nitric  acid  was  first  employed  ;. 
bat,  as  this  did  not  produce  sufficiently  deep  impression  on  the  growth,  I  had 
recourse  to  the  potassa  cum  calce.  By  means  of  this,  the  tumour  was  gradu- 
ally removed  ;  the  haemorrhage  which  occasionally  resulted  being  restrained 
bypressm'e.  Xotwithstanding  the  amount  of  tissue  destroyed,  the  resulting- 
cicatrix  was  small,  resembling  that  of  a  badly  united  hare-lip.  Three  years^ 
afterwards,  the  child  was  brought  to  me  again,  and  I  was  much  struck  by  the 
wonderful  improvement  that  had  taken  place  since  the  removal  of  the  na3vus. 
The  lip  was  smooth,  the  cicatrix  in  a  great  degree  worn  out,  and  compara- 
tively little  disfigurement  was  left  in  the  countenance  of  an  exceedingly  pretty 
and  engaging  child.  Finding,  however,  that  the  lip  was  still  drawn  or  tucked 
in  by  a  very  dense  band  of  cicatricial  tissue,  which  caused  a  deep  depression 
of  the  ala  of  the  nose,  on  that  side,  I  divided  this,  and  the  result  was  most 
satisfactory. 

It  has  been  recommended  when  the  growth  invades  the  substance  of  the 
lip  deeply  for  a  limited  extent,  to  remove 
it  by  an  operation  somewhat  similar  to 
that  for  the  removal  of  an  epithelioma  ; 
the  whole  substance  of  the  lip  being  cut 
through  widely  on  each  side,  and  the 
sides  of  the  wound  brought  together  with 
hare-lip  pins.  Such  operations  are,  how- 
ever, not  advisable,  as,  apart  from  the 
danger  of  hfemorrhage,  the  disease  can 
always  be  cured  by  some  of  the  means 
above  described,  without  leaving  the 
amount  of  deformity  that  would  result 
from  its  removal  by  the  knife, 

Usevus  of  the  Tongue  is  of  rare 
occurrence.  I  have,  however,  success- 
fully operated  by  means  of  the  ecraseur 
in  one  case,  in  which  the  whole  of  the 
free  extremity  of  the  organ  was  involved  (Fig.  438). 
be  found  in  Chapter  LIX. 

Naevi  of  the  Organs  of  Generation  are  occasionally  met  with  in  the 
female,  but  rarely  in  the  male.  The  only  instance  of  Nd-vus  of  the  Penis  with 
which  I  have  met  occurred  in  the  case  of  a  gentleman  thirty-two  years  of  age, 
who  consulted  me  some  years  ago  for  a  growth  of  this  kind,  as  large  as  a 
walnut,  situated  under  the  reflexion  of  the  preputial  mucous  membrane.  It 
had  existed  for  many  years  without  giving  any  annoyance,  but,  as  it  had  of 
late  begun  to  enlarge,  and  occasionally  to  bleed,  he  was  desirous  of  having  it 


Fig.  438.  — lS'a?vus  of  Tongue. 


The  particulars  will 


So 
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remuvcd.  This  I  did  by  applying  the  (juadruplc  h'gature,  after  having  dis- 
sected the  mucous  luemljrane  down. 

NsBvi  of  the  Vulva  are  by  no  means  unfrequent.  They  are  usually 
venous,  often  attain  a  large  size,  and  may  sometimes  involve  the  inside 
of  the  thigh,  or  the  perinteum,  as  well  as  the  ^■ulva.  When  the  growth  is 
c'onfined  to  the  vulva,  it  is  best  removed  by  the  ligature.  Some  time  ago, 
I  removed  in  this  way  a  large  pendulous  venous  naevus,  as  large  as  two  or 
three  flattened  walnuts,  from  the  left  labium  of  a  little  girl  six  yeara  of 
age.  In  this  case,  I  found  it  most  convenient  to  emjiloy  the  continuous 
ligature.  The  same  means  were  had  recoui'se  to  in  order  to  extirpate  a 
large  nasvus  from  the  labium  of  a  child  three  years  of  age  ;  but  in  this  case 
the  disease  extended  to  the  integuments  of  the  periuaium  and  inner  side  of 
the  thigh,  and  was  here  removed  by  the  application  of  strong  nitric  acid, 
after  the  larger  growth  had  separated. 

NEVOID  Lipoma. — This  is  a  form  of  nfcvus  which  I  have  occasionally 
seen,  but  which  does  not  appear  to  have  attracted  much  notice,  although 
ISTelaton  speaks  of  it,  and  Billroth  says  that  in  lipoma  he  has  several  times  met 
with  cavernous  dilatation  of  the  veins.  It  is  a  tumour  iu  which  the  najvoid 
structure  is  conjoined  with  a  fatty  growth  usually  more  fibrous  than  an 
-ordinary  lipoma.  This  disease  is  invariably  seated  upon  the  nates,  back,  or 
thigb.  It  occurs  as  a  smooth,  doughy,  indolent  tumour,  incompressil)lc,  not 
varying  in  size  or  shape,  without  heat,  thrill,  or  pulsation  of  any  kind, 
possibly  ha\  ing  a  few  veins  ramifying  over  its  surface,  but  no  distinct  vascular 
appearance.  It  is  usually  congenital,  or  has  been  noticed  in  early  childhood  : 
and  it  continues  without  any  very  material  change  in  shape,  size,  or  appear- 
ance, until  the  inconvenience  or  deformity  occasioned  by  it  necessitate  its 
xemoval.  This  is  best  effected  by  the  knife.  After  removal,  the  tumour 
will  be  found  to  be  composed  of  a  mass  of  fibrous  fat,  having  a  large  number 
of  veins  ramifying  through  it,  so  as  to  constitute  a  distinct  vascular 
element,  often  communicating  with  small  cysts  containing  a  bloody  fluid. 
The  tumour  has  occasionally  a  tendency  to  recur  after  removal.  In  one  case 
I  operated  three  times  for  the  removal  of  a  large  growth  of  this  descrip- 
tion, situated  on  the  buttock,  and  extending  forward  towards  the  perina3um. 
The  first  operation  was  performed  in  1851  ;  the  second  in  I80G  ;  and  the 
patient,  then  eighteen  years  of  age,  again  presented  himself  in  18G3  with  a 
xecurrence  of  the  growth  in  an  ulcerated  state,  in  the  cicatrix  of  the  former 
operations.  The  situation  in  which  I  have  seen  such  tumours  occur,  where 
they  gave  rise  to  most  inconvenience,  and  where  their  removal  has  required 
the  greatest  care,  has  been  the  anterior  part  of  the  thigh,  just  below  Poupart's 
lio-ament,  close  upon  and  almost  in  connection  with  the  femoral  vessels.  In  a 
case  of  this  description,  which  was  sent  to  me  by  Edwards  of  Antigua,  the 
patient,  a  gentleman  of  that  island,  had  suS'ered  for  some  years  from  a 
chronic  solid  oedema  of  one  of  his  legs,  apparently  dependent  upon  the  pres- 
.sure  exercised  upon  the  saphena  and  femoral  veins  by  an  elongated  indolent 
tumour  just  below  Poupart's  ligament,  and  over  the  course  of  these  vessels. 
'I'his  tumour  had  existed  from  childhood,  and  presented  the  signs  that  have 
just  been  given  as  characteristic  of  the  disease  under  consideration.  It  was 
removed  by  an  incision  parallel  to  Poupart's  ligament,  some  careful  dissection 
being  required  to  separate  it  from  the  femoral  sheath,  more  particularly 
towards  the  inner  side,  where  a  prolongation  of  the  tumour  dipped  down  by 
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the  side  of  the  femoral  vein,  compressing  that  vessel,  and  thus  causing  the 
oedema  of  the  limb.  After  removal,  the  tumour  was  found  to  consist  of 
a  mass  of  dense  adipose  tissue,  with  much  vascular  structure  intermixed,  and 
some  small  cysts.  The  oedema  gradually  subsided  ;  and  when  the  patient  left 
England,  about  three  months  after  the  o])eration,  the  limb  had  nearly  regained 
its  normal  size. 

HEMORRHAGIC    DIATHESIS,    OR  HiEMOPHILIA. 

In  connection  with  diseases  of  the  blood-vessels  it  may  be  stated  that 
in  some  constitutional  conditions  it  is  found,  though  fortunately  very  rarely, 
that  there  is  a  great  tendency  to  very  troublesome,  indeed  almost  uncontrol- 
lable bleeding,  from  slight  wounds.  An  abnormal  tendency  to  bleed  is  some- 
times observed  in  persons  who  are  "out  of  condition,"  and  whose  tissues  arc 
soft  and  flaccid.  They  bleed  freely  from  slight  wounds  and  bruise  extensively 
from  trivial  blows.  In  these  cases  the  bleeding  appears  to  be  maintained  by 
the  laxity  of  fibre  preventing  the  proper  contraction  of  the  divided  or  torn 
vessels  :  and  the  tendency  to  haemorrhage  will  vary  at  different  times  in  the 
same  person  according  as  the  state  of  his  health  improves  or  deteriorates.  In 
other  cases  abnormal  bleeding  may  be  due  to  a  diminution  in  the  normal 
coagulability  of  the  blood.  This  state  is  sometimes  met  with  in  scui-vy, 
chronic  jaundice,  and  albuminuria.  The  disease  known  as  Hajmophilia  or 
Hsemorrhagic  Diathesis  is  quite  independent  of  such  conditions  as  thfese.  It 
is  a  peculiar  constitutional  state  always  congenital,  and  most  frequently  here- 
ditary, especially  in  the  male  line.  In  some  families  the  males  only  have  been 
affected,  and  the  diathesis  has  been  transmitted  in  the  second  or  third  genera- 
tion through  females  ;  who,  themselves  being  unaffected  by  it,  have  had  male 
children  who  were  the  subjects  of  the  disease.  The  diathesis  occurs  in  persons 
without  any  other  apparent  derangement  of  health,  or  morbid  condition, 
innate  or  acquired,  to  account  for  it.  In  such  cases  the  family  peculiarity  is 
usually  recognized,  and  well  known  to  those  liable  to  it. 

The  only  constant  sign  of  the  diathesis  is  the  free  and  often  almost  uncon- 
trollable bleeding  that  takes  place  from  trivial  wounds  ;  life  being  put  in 
jeopardy  and  even  lost  by  the  haemorrhage  resulting  from  the  extraction  of  a 
tooth,  the  opening  of  an  abscess,  lancing  the  gums,  or  some  equally  sUght 
unimportant  surgical  procedure.  The  blood  does  not  flow  in  a  jet,  but  con- 
tinues to  trickle  in  an  oozing  stream,  apparently  from  the  capillaries  rather 
than  fi'om  the  larger  vessels  of  the  part.  In  these  cases  also  there  is  a  great 
tendency  to  extensive  ecchymosis  from  very  slight  contusions. 

In  these  families  of  bleeders,  it  is  scarcely  necessary  to  say  that  it  is 
imperative  to  be  careful  to  make  no  surgical  wounds,  even  of  the  most  trivial 
character,  if  they  can  possibly  be  avoided.  Above  all,  the  extraction  of  teeth 
must  be  avoided.  It  is  after  this  slight  operation  that  the  most  uncontrollable 
and  fatal  luemorrhages  have  occurred.  The  ha3morrhages,  though  usually 
traumatic,  may  be  spontaneous  ;  they  then  usually  proceed  ft'om  the  nose, 
bowel,  kidney,  or  subcutaneous  connective  tissue.  In  women  they  assume  the 
character  of  profuse  and  uncontrollable  menorrhagia.  The  hasmorrhages  are 
accompanied  by  the  symptoms  described  at  p.  403,  Vol.  I.,  as  characterizing 
excessive  loss  of  blood  ;  and  after  their  cessation  the  patient  remains  anajmic 
usually  for  many  weeks  or  months.     The  quantity  of  blood  lost  is  ollen 
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enormous,  amouuting  in  some  cases  to  several  pounds  in  t])e  twenty-four 
hours. 

The  tendency  to  bleeding  is  chiefly  from  recent  wounds  or  healthy  mucous 
membranes,  and  sometimes  does  not  occur  from  diseased  surfaces  from  which 
it  presumably  Avould  be  likely  to  happen.  Thus  a  member  of  one  of  the  three 
families  of  bleeders,  who  have  been  frequently  inmates  of  University  College 
Hospital,  died  lately  of  phthisis,  with  large  cavities  of  the  lungs.  A  few 
weeks  before  his  death  he  had  nearly  died  of  haemorrhage  after  the  extraction 
of  a  tooth,  but  he  had  never  suffered  from  serious  haamoptysis.  In  anothei- 
case  the  patient  passed  through  an  attack  of  typhoid  fever  without  serious 
haemorrhage.  In  another  a  large  slough  formed  in  the  skin  after  the  applica- 
tion of  perchloride  of  iron,  cold  and  pressure  to  aiTest  hsemorrhage  from  a 
punctured  wound  of  the  leg,  yet  the  slough  separated,  and  the  large  granu- 
lating sore  healed  without  any  recurrence  of  the  bleeding. 

Formerly  it  was  supposed  that  females  were  exempt  from  hsemophilia.  But 
Wickham  Legg,  to  whom  we  are  indebted  for  an  excellent  monograph  on  this 
condition,  states  that  this  assumption  can  no  longer  be  maintained,  although 
women  are  far  less  disposed  to  the  disease  than  men  ;  that  they  present  few 
instances  of  the  more  typical  forms  of  the  disease  ;  and  that  it  is  less  fatal 
in  them  than  in  men.  Most  of  the  fatal  cases  in  women  have  occurred 
by  hemorrhage  from  the  genital  organs,  and  Legg  quotes  a  case  from 
Wachsmutli,  "  where  the  rupture  of  the  hymen  on  the  man-iage-night  caused 
the  death  of  the  bride  from  htemorrhage." 

A  frequent  symptom  accompanying  this  diathesis  is  a  painful  and  sudden 
swelling  of  one  or  more  joints  either  occm-riug  spontaneously,  or  as  the  result 
of  some  slight  injury.  The  swelling  is  the  result  of  an  effusion  of  blood  and 
synovia  into  the  synovial  membrane.  It  is  usually  accompanied  by  some 
slight  febrile  disturbance.  It  may  last  only  a  few  days  or  may  endure  for 
months.  The  joint  is  often  permanently  weakened,  and  relaj)ses  are  frequent 
during  the  cure. 

Pathology. — Little  if  anything  is  known  with  certainty  about  the  nature 
of  this  peculiar  affection.  It  has  been  stated  that  in  some  cases  the  inner 
coat  of  the  arteries  has  been  found  abnormally  thin,  and  degenerative  changes 
have  been  observed  in  the  endothelium,  but  the  observations  are  not  sufficiently 
numerous  or  uniform  for  any  theory  to  be  founded  upon  them.  From  the 
influence  exerted  by  cold  in  the  arrest  of  the  bleeding,  it  may  be  reasonably 
suspected  that  a  want  of  ^^roper  contractility  in  the  arteries  may  have  some 
influence  in  causing  the  bleeding.  "With  regard  to  the  condition  of  the  blood, 
varying  statements  have  been  made  ;  it  has  been  said  to  be  watery,  deficient 
in  corpuscles,  and  uncoagulable.  In  the  cases  however  which  have  been 
admitted  into  University  College  Hospital,  the  blood  in  the  earlier  stages  of 
the  haemorrhage  coagulated  healthily  and  was  of  good  colour,  though  after 
great  loss  the  tint  became  palei'  and  the  coaguUim  less  firm.  Accurate 
analyses  of  the  blood  from  bleeders  are  still  wanting.  It  has  been  suggested 
as  another  explanation  of  the  disease  that  its  real  cause  is  an  excess  of  blood, 
but  of  this  also  there  is  no  definite  evidence.  It  would  appear  then  that  the 
only  facts  of  importance  that  we  at  present  possess  to  throw  light  on  the 
cause  of  liaimophiiia  are,  that  it  is  hereditary  :  that  it  is  far  more  frequent  in 
males  than  in  females  ;  and  that  it  is  congenital,  and  may  occur  in  all  races 
and  in  all  countries. 
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Treatment.— In  true  ha3mophi]ia  no  remedies  appear  to  exercise  the 
slightest  influence  over  the  diathesis.  At  the  same  time,  it  would  be  wise 
for  the  subject  of  this  unfortunate  condition  to  attend  to  those  ordinary- 
rules  of  health,  the  neglect  of  which,  by  lowering  his  "condition,"  might 
favour  the  tendcncj^  to  bleed.  Legg  especially  recommends  the  use  of  cold 
baths  of  plain,  sea,  or  chalybeate  waters,  residence  in  a  dry  air,  and  the  use  of 
warm  clothing.  The  preparations  of  iron  are  usually  given  in  a  routine 
way,  but  it  is  doubtful  if  they  have  ever  been  of  service  in  preventing  the 
hEBmorrhages ;  they  certainly  never  have  arrested  them,  though  they  may  be 
of  use  in  removing  the  ana3mic  state  left  after  a  copious  bleeding.  Ergot  has 
been  given  during  the  bleeding  in  many  cases,  hut  without  evident  effect. 

The  Local  TrmtmeM  is  that  on  which  most  dependence  will  necessarily  be 
placed.  It  consists  in  the  use  of  three  means — viz..  Pressure,  Styjitics,  and 
Cold. 

Pressure  is  to  be  relied  on  only  in  one  form  of  h£emophilic  bleeding — viz., 
the  continuous  htemorrhage  from  the  socket  of  a  tooth  after  extraction. 
In  these  cases  the  cavity  should  be  cleared  out  and  carefully  plugged  from  the 
bottom  by  means  of  lint  or  agaric,  the  whole  retained  by  means  of  a  piece  of 
cork  and  a  gutta-percha  cap  to  fit  over  the  neighbouring  teeth,  and  compressed 
by  a  bandage  applied  under  the  chin  against  those  in  the  sound  jaw.  When 
the  haemorrhage  occurs  from  the  soft  parts,  pressure  must  be  used  with  great 
caution  lest  sloughing  occur  ;  the  integuments  being  extremely  liable  to  give 
way  extensively  under  very  moderate  pressure,  large  subcutaneous  extravasa- 
tion developing  at  the  same  time,  and  thus  increasing  materially  the  danger 
of  the  case  and  the  local  mischief. 

Compression  of  the  main  artery  of  the  limb  is  useless  and  liable  to  the 
objection  that  it  may  cause  the  development  of  ecchymoses  and  subcutaneous 
hgemorrhao-es. 

Styptics  of  all  kinds  have  been  used  as  a  matter  of  course,  and  the  per- 
chloride  of  iron  has  enjoyed  especial  favour.  I  have  used  and  seen  it  used 
frequently,  and  can  safely  say  that  I  have  never  seen  any  permanent  benefit 
from  its  apphcation,  or  that  of  any  other  styptic,  in  these  cases.  Indeed, 
great  evil  has  often  resulted  from  the  inflammation  excited  by  the  apphcation 
of  styptics  of  any  kind.  The  parts  become  swollen,  fall  into  slough,  and  as 
they  separate  the  oozing  may  recommence  from  the  raw  surface,  and  the  same 
process  has  to  be  gone  through  again. 

The  actual  Cautery  presents  the  same  disadvantages  as  ordinary  styptics. 
It  may  temporarily  arrest  the  bleeding,  but  inflammation  is  set  up  in  the  parts 
beyond  the  limit  of  the  eschar,  and  this  on  separating  leaves  an  extended 
ulcerating  surface  which  may  bleed  again,  perhaps  more  freely  than  before. 

The  continued  application  of  Cold  appears  to  arrest  htemophilic  bleeding 
more  effectually  than  any  other  means,  and  this  circumstance  would  lead  t(j 
the'behef  that  the  haemorrhage  is  due  to  want  of  contractility  in  the  smaller 
arteries  rather  than  to  want  of  coagulability  in  the  blood.  The  cold  may  be 
ai)plied  by  means  of  irrigation  of  iced  water,  as  has  been  done  successfully  by 
Marshall,  or  by  the  application  of  ice  either  directly  to  the  part  or  laid  upon  a 
«ponge  covering  it,  as  has  been  done  in  some  of  the  casts  of  haemoj^hilia 
occurring  at  University  College  Hospital.  Simple  water  maybe  used,  or  a 
weak  antiseptic  solution  of  boracic  acid.  If  the  bleeding  wound  be  in  the 
extremities,  the  limb  should  be  elevated  and  kept  at  rest  on  a  splint. 

o  2 
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The  Surgeon  has  already  been  cautioned  as  to  the  inexpediency  of  per- 
forming any  operation,  except  luider  circumstances  of  tlie  most  urgent 
necessity,  on  any  member  of  a  family  of  bleeders,  or  on  an  individual  known 
to  be  the  subject  of  hjemophilia.  Siiould  an  operative  procedure  become 
necessary,  it  should,  if  possible,  be  undertaken  with  Paquelin's  thermo-cautery, 
or  the  galvanic  ecraserir.  In  the  event  of  these  not  being  at  hand,  the  alaisiic 
ligature  would  be  the  best  substitute. 


ARTERITIS. 
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CHAPTER  XLII. 
— ♦ — 

DISEASES  OF  ATITERIES. 

Arteeies  are  liable  to  numerous  diseases  which  derive  great  importance 
from  the  elfects  they  produce,  both  upon  the  vessels  themselves  and  upon  the 
parts  to  which  they  carry  blood.  Amoncst  the  most  important  are  the  various 
foiTQS  of  inflammation  or  arteritis.  The  inflammatory  afl^ections  of  arteries 
are  divided  fii'st  into  two  classes,  viz.,  those  resulting  from  injury,  and  those 
arising  from  general  or  local  causes  not  of  a  traumatic  nature.  Inflammation 
of  the  arteries  is  divided  also  into  endarteritis,  in  which  it  affects  primarily  or 
chiefly  the  internal  coat,  and  peri-artcritis,  in  which  the  process  commences  in 
the  outer  coat  or  sheath.  The  term  "  mes-arteritis  "  has  also  been  suggested 
for  inflammation  of  the  middle  coat,  but  it  is  of  little  use,  as  no  true  inflam- 
matory aflection  conunences  in  that  part  of  the  vessel.  Some  forms  of 
arteritis  are  named  from  the  cause  of  the  disease,  as  syphilitic  or  embolic.  As 
in  other  structures,  the  inflammatory  process  may  be  acute  or  chronic.  In 
addition  to  the  above  diseases,  arteries  suffer  from  various  degenerative 
changes,  some  of  which  are  primary,  afl'ccting  the  original  tissues  of  the 
vessels,  others  are  secondary,  the  degeneration  taking  place  chiefly  in  the 
products  of  a  chronic  inflammatory  process.  These  various  processes  are  still 
further  complicated  by  secondary  efl'ects,  such  as  the  formation  of  aneurism, 
from  the  diseased  walls  of  the  artery  yielding  before  the  pressure  of  the  blood, 
and  thrombosis  of  the  affected  vessel  followed  by  its  obliteration,  and  some- 
times by  embolism  and  gangrene. 

In  discussing  the  diseases  of  arteries,  it  will  be  most  convenient  to  consider 
first  the  various  forms  of  inflammation  ;  secondly,  the  degenerations  ;  and 
lastly,  the  more  remote  effects  of  these  changes. 

ARTERITIS. 

Acute  Arteritis  of  idiopathic  origin,  that  is  to  say,  arising  as  an  indepen- 
dent affection  for  which  no  evident  cause  can  be  found,  was  formerly  believed 
to  be  a  comparatively  common  disease.  It  was  supposed  to  affect  the  inner 
coat,  spreading  along  the  vessel  in  the  direction  of  the  circulation,  and  from 
this  fact  it  was  spoken  of  as  diffuse  or  erysipelatous.  It  is  now  known,  how- 
ever, that  no  such  affection  really  exists,  and  that  the  error  arose  partly  from 
assuming  that  thrombosis  is  invariably  evidence  of  previous  inflammation  of 
the  affected  vessel,  and  partly  from  mistaking  for  the  redness  of  inflammation 
the  staining  of  the  intima,  so  often  observed  as  the  result  of  changes  in  the 
blood  with  disintegi-ation  0  che  red  corpuscles,  wliich  may  occur  during  life 
111  acute  forms  of  l)lood-])oisoning  snch  as  scpticEemia  or  malignant  fevers,  or 
after  death  as  the  result  of  putrefaction. 

Traumatic  Arteritis. — Simple  acute  traumatic  inflammation  limited  to 
tlic  part  injured  and  showing  no  tendency  to  extension,  is  familiar  to  every 
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Surgeon  in  connection  with  contusion,  laceration,  wound,  or  ligature  of 
arteries  ;  for  in  the  early  period  of  repair  after  any  of  these  injuries,  inflam- 
matory exudation  from  the  vasa  vasorum  forms  an  essential  jjart  of  the 
process.  For  a  description  of  this  condition,  the  reader  is  referred  to  Vol.  1., 
Chap.  XIV. 

Arteritis  "by  Extension,  from  infective  inflammation  or  ulcei-ation  of  the 
tissues  surrounding  the  vessel,  has  already  been  described  as  one  of  the  dangers 
accompanying  these  processes.  In  inflammation  affecting  an  artery  in  this 
way,  the  process  is  the  same  as  in  other  tissues.  The  vessels  of  the  outer  coat 
are  dilated,  inflammatory  exudation  with  migration  of  corpuscles  takes  place, 
and  the  wandering  cells  infiltrate  the  coats  of  the  artery,  which  become  swollen 
and  softened.  The  process  spreads  from  the  outer  to  the  inner  coat,  the 
endothelium  separates,  and  fibrin  is  deposited  upon  the  diseased  surface.  In 
the  smaller  arteries  complete  thrombosis  takes  place,  and  the  clot  extends 
upwards  to  the  nearest  branch  beyond,  the  inflamed  part  of  the  vessel,  and 
may  then  undergo  the  changes  already  described  as  occurring  in  the  per- 
manent closure  of  an  artery  (Vol.  I.,  Wounds  of  Arteries),  and  htemoiThage 
is  thus  prevented.  In  arteries  above  the  size  of  the  radial,  however,  the 
closure  of  the  vessel  is  frequently  not  accomplished  before  the  coats  are  so  far 
softened  as  to  give  way  before  the  pressure  of  the  blood,  and  thus  fatal 
haemorrhage  may  result.  This  is  all  the  more  likely  to  occur  when  the  in- 
flammation and  subsequent  ulceration  affect  a  limited  portion  of  one  side 
only  of  the  artery,  as  in  those  cases  in  which  it  is  due  to  the  contact  of  an  irri- 
tating foreign  body,  such  as  a  sequestrum.  In  the  larger  arteries  complete 
thrombosis  occurs  much  less  readily  than  in  smaller  vessels  or  in  veins,  the 
]-apidity  of  the  flow  of  the  blood  being  unfavourable  to  the  adhesion  of  the 
white  corpuscles  which  is  the  first  step  in  thrombosis. 

In  arteries  which  have  been  divided  and  secured  by  hgature  or  otherwise, 
the  extension  of  unhealthy  inflammation  from  the  wound  to  the  exposed  end 
of  the  vessel,  followed  by  softening  of  its  coats,  and  disintegration  of  the  con- 
tained clot  is  the  commonest  cause  of  secondary  htemorrhage. 

Embolic  Arteritis. — Moxon  has  pointed  out  that  a  form  of  acute  arteritis, 
resulting  in  softening  and  swelling  of  the  arterial  wall,  thus  leading  to  the 
formation  of  an  aneurism  or  to  rupture  of  the  vessel,  is  in  rare  cases  the 
result  of  the  lodgment  of  an  embolus.  A  simple  fibrinous  embolus  lodging 
in  an  artery  merely  obhterates  the  ^i-essel  without  causing  softening  of  its 
coats.  In  order  that  inflammatory  softening  may  occm-,  it  is  necessary  that 
the  embolus  should  be  derived  fi'om  a  part  which  is  the  seat  of  some  infective 
inflammation,  and  that  it  should  carry  with  it  the  unhealthy  products  of  the 
process.  Embolic  arteritis  is  most  likely  to  occur  in  the  somewhat  rare  afl'ec- 
tion  known  as  ulcerative  or  infective  endocarditis,  but  it  has  also  been  known 
to  follow  embolism  during  the  course  of  an  ordinary  case  of  acute  rheumatism. 
Localised  arteritis  arising  in  this  way  is  believed  to  be  the  most  common,  if 
not  the  sole  cause  of  spontaneous  aneurisms  in  children,  and  in  the  smaller 
vessels  of  the  extremities  in  adults,  liushton  Parker  has  recorded  a  case 
which  well  illustrates  this  form  of  disease.  A  boy,  aged  14,  during  an 
attack  of  acute  rheumatism  was  suddenly  seized  Avith  pain  in  the  forearm, 
followed  by  swelling  of  the  limb.  The  general  swelling  soon  subsided,  leaving 
a  deeply  seated  circumscribed  tumour,  which  steadily  increased  in  size  for  the 
next  four  months.   (Jn  laying  this  open  a  cavity  was  exposed  containiug  more 
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than  a  pound  of  dark  clotted  blood,  and  the  anterior  interosseous  artery  was 
found  to  communicate  with  it  by  an  opening  a  quarter  of  an  inch  in  length. 
The  vessel  was  successfully  ligatured  above  and  below  the  opening,  and  the 
boy  recovered.  At  the  time  of  the  operation  there  was  a  loud  double  aortic 
mui-mur.  Langton  and  Bowlby  have  recorded  a  case  in  which  as  a  conse- 
quence of  the  lodgment  of  emboli  from  the  valves  of  the  heart  in  ulcerative 
endocarditis  false  aneurisms  formed  at  tlie  bend  of  the  elbow  and  in  the  popliteal 
space,  necessitating  the  ligature  of  the  brachial  and  femoral  arteries.  The 
patient  died  eight  weeks  afterwards  from  the  effects  of  an  embolus  lodged  in 
the  brain. 

Acute  Endarteritis. — Cornil  and  Eanvier  describe  under  this  name  an 
affection  of  the  inner  coat,  met  with  chiefly  in  the  aorta,  but  occasionally 
also  in  smaller  vessels,  especially  near  wounds.  It  is  characterized,  to  the 
naked  eye,  by  prominent  patches  formed  by  a  swelling  of  the  intima.  They 
are  circular  or  oval  in  outline,  and  seldom  exceed  half  an  inch  in  diametei-, 
though  both  their  form  and  size  may  be  altered  by  the  coalescence  of  neigh- 
bouring patches.  They  are  pale  pink  in  colour,  and  semi-transparent  or 
opalescent  ;  in  consistence,  they  are  soft  and  elastic,  almost  gelatinous.  The 
internal  surface  has  often  lost  its  polish,  in  consequence  of  the  irregularity  of 
the  swelbng,  but  its  endothelial  covering  is  usually  intact.  The  middle  coat 
beneath  the  patch  appears  usually  to  be  somewhat  swollen,  and  this  condi- 
tion is  more  marked  in  the  adventitia.  Microscopic  examination  shows  that 
the  swelling  is  due  to  an  accumulation  of  small  cells,  either  round  or  slightly 
irregular  in  outline,  between  the  fibres  of  the  sub-endothehal  connective  tissue 
and  the  elastic  layers  of  the  inner  coat.  These  cells  have  a  distinct  nucleus 
surrounded  by  a  small  quantity  of  protoplasm,  and  show  signs  of  active  growth. 
Cornil  and  Eanvier  believe  they  are  produced  by  proliferation  of  the  original 
cells  of  the  part.  The  sweUing  of  the  external  coat  is  found  to  be  due  to  the 
presence  of  numerous  cells  of  new  formation  separating  the  fibres  of  the 
connective  tissue. 

The  conditions  under  which  acute  endarteritis  occurs  are  not  clearly  deter- 
mined, but  as  every  intermediate  condition  between  it  and  the  chronic  form 
to  be  immediately  described,  is  to  be  met  with,  sometimes  even  in  the  same 
vessel,  it  seems  to  be  nothing  more  than  the  same  process  increased  in 
intensity. 

Chronic  Endarteritis,  Arteritis  Deformans,  Atheroma. — This  is  by 
far  the  most  common  disease  to  which  arteries  are  liable,  in  fact,  it  is  very 
rare  after  middle  life  to  find  it  completely  absent  in  the  larger  vessels.  It 
occurs  in  its  most  marked  form  in  the  aorta  and  the  large  arteries  of  the 
neck,  abdomen,  the  upper  parts  of  the  limbs  and  the  base  of  the  brain.  It 
is  less  commonly  seen  in  the  smaller  vessels,  in  which  the  muscular  coat  is 
more  fully  developed. 

Chronic  endarteritis  first  appears  as  pale  yellowish  patches  or  streaks, 
smooth,  slightly  elevated  above  the  surface,  and  evidently  seated  in  the  deeper 
layers  of  the  inner  coat.  They  are  irregular  in  outbne,  their  long  diameter  is 
usually  in  the  line  of  the  vessel's  (•oiirse,  but  they  show  a  special  predilection 
tor  the  mouths  of  the  branches  leaving  the  main  trunk,  round  which  they 
form- annular  elevations.  Their  outline  "becomes  subsequently  more  irregular 
by  the  coalescence  of  neighbouring  patches.  As  the  disease  advances,  the 
patches  become  more  elevated,  often  reaching  a  line  or  more  in  thickness 
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At  this  stage  bhey  are  grey,  semi-transparent  or  opalescent,  and  inelastic,  some- 
times almost  cartilaginous  in  a])pearance  and  consistence.  'J'liis  condition  is, 
however,  speedily  followed,  Ijefore  the  patclies  have  reached  more  than  half  an 
inch  in  diameter,  by  a  change  to  an  opaque  yellow  colour,  the  alteration  in 
tint  commencing  in  the  central  parts.  This  change  is  due  to  fatty  degeneration, 
and  is  accompanied  by  some  loss  of  toughness.  The  further  progress  may  l)e 
iu  one  of  two  directions  ;  the  growth  may  soften  and  break  down,  or  it  may 
calcify.  When  softening  takes  place  the  patch  becomes  converted  into  a 
pultaceous  or  cheesy  mass,  and  even  sometimes  undergoes  complete  liquefac- 
tion into  a  yellow  creamy  fluid,  which  has  been  mistaken  for  true  pus,  and 
termed  an  '^atheromatous  abscess"  It  is  this  change  that  led  to  the  term 
"  atheroma  "  being  applied  to  the  disease,  the  products  of  the  softening  of  the 
patch  resembling  the  contents  of  an  atheromatous  cyst  of  the  skin.  The  term 
is  now  often  extended  to  all  stages  of  chronic  endarteritis. 

When  the  process  reaches  the  more  advanced  stages  the  middle  coat  is 
affected,  first  by  chronic  inflammation,  and  subsequently  by  softening.  At 
the  same  time  considerable  thickening  of  the  external  coat  takes  place  by  the 
formation  of  dense  fibroid  tissue  which  is  not  prone  to  fatty  degeneration  and 
softening.  Up  to  this  point  the  fatty  patch  is  covered  by  the  most  internal 
layers  of  the  intima  and  the  endothelium,  which  are  not  affected  by  the 
chronic  inflammatory  process,  but  after  complete  softening  these  give  way,  and 
the  atheromatous  fluid  is  discharged  into  the  circulation,  leaving  the  remains 
of  the  patch  exposed  to  the  blood-stream.  The  raw  surface  thus  formed  is 
called  an  "  atheromatous  tdcer."  The  debris  which  enter  the  circulation  are 
carried  on  and  lodge  in  the  capillaries,  but  not  possessing  any  in-itating 
properties  they  give  rise  to  no  evil  consequences.  Although  on  the  formation 
of  an  atheromatous  ulcer  a  considerable  part  of  the  inner  and  middle  coats  is 
lost,  perforation  or  rupture  of  the  artery  rarely  takes  place,  and  it  is  only  in 
exceptional  cases  that  the  blood  forces  its  way  amongst  the  coats  of  the  diseased 
vessel.  This  is  due  to  the  fact  that  at  the  margins  of  the  patch,  the  chronic 
inflammatory  process  has  led  to  firm  matting  together  of  the  coats  of  the 
artery.  At  the  same  time  the  thickening  and  induration  of  the  external  coat 
prevents  perforation.  It  is  especially  opposite  the  deeper  and  more  eroded 
atheromatous  patches  that  this  consolidation  of  the  external  coat  takes  place. 
The  change,  although  described  as  a  chronic  inflammation,  is  strictly  conser- 
vative in  character.  The  new  growth  of  fibroid  tissue  is  not  confined  to  the 
external  coat,  but  extends  to  the  sheath  of  the  vessel,  and,  by  soldering  it  to 
the  contained  artery,  greatly  adds  to  the  strength  of  the  vascular  wall. 

Although  perforation  is  thus  prevented,  the  new  tissue  hut  imperfectly 
represents  the  normal  structures  of  the  coats  of  an  artery,  as  it  is  entirely 
wanting  in  elasticity.  C()nse(|uently  it  is  very  apt  to  yield  slowly  to  the 
pressure  of  the  blood,  and  thus  lead  to  the  formation  of  a  sacculated  aneurism, 
tlie  mouth  of  which  will  con-espond  to  the  damaged  portion  of  the  wall  of  the 
\'essel. 

(Jomplete  softening,  with  the  formation  of  an  atheromatous  ulcer,  is  not 
by  any  means  a  necessary  consequence  of  fatty  degeneration  of  the  patches 
resulting  fi-om  chronic  endarteritis.  In  many  cases  the  new  tissue,  after 
degenerating,  remains  as  a  firm,  yellow,  opaque  mass,  and  may  undergo  no 
further  change,  but  most  commonly  lime  salts  are  deposited  in  it.  and  it 
gradually  becomes  converted  into  a  hard  calcareous  plate,  over  which  the 
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superficial  layers  of  the  inner  coat  with  the  endothehum  may  remain  un- 
broken. Sometimes,  however,  these  seem  to  wear  away  and  the  calcareous 
plate  comes  in  direct  contact  with  the  blood-stream.  This  change  was 
formerly  described  as  "  ossification  of  the  arteries,"  but  it  need  not  be  said  that 
no  true  bone  is  formed.  From  the  arrangement  of  the  calcareous  matter  111 
plates  corresponding  to  the  atheromatous  patches  in  which  the  lime  salts 
have  been  deposited,  this  change  has  also  received  the  name  of  laminar 
caUification. 

Microscopic  examination  of  an  atheromatous  artery  in  the  early  stage  ot 
the  disease  shows  that  the  morbid  change  commences  in  the  deeper  layers  of 
the  inner  coat  by  a  proliferation  of  the  flattened  cells  that  lie  between  the 
laminEe  of  connective  tissue  of  which  it  is  chiefly  composed.  The  new  cells 
are  arranged  in  lines  between  the  laminaa.  With  the  proliferation  of  the  cells 
there  is  a^  growth  of  new  lamina  of  connective  tissue  closely  resembling  that 
of  the  healthy  inner  coat,  both  in  appearance  and  in  arrangement.  The 
change  is  therefore  a  true  overgrowth  of  the  deeper  layers  of  the  intima.  The 
relative  amount  of  cells  and  fibrous  intercellular  substance  varies  in  diflPerent 
cases,  but  the  chief  bulk  of  the  new  tissue  is 
always  composed  of  the  latter.  The  cells  are  small, 
rounded  or  slightly  flattened  and  contain  a  nucleus 
of  considerable  size,  round  which  it  is  often  difficult 
to  recognize  any  protoplasm.  No  vessels  penetrate 
the  new  tissue  and  consequently  when  it  reaches  a 
certain  stage  of  development  the  central  parts  are 
but  imperfectly  nourished,  and  degeneration  com- 
mences.  The  cells  become  shrivelled  and  granular, 

and  fatty  granules  also  appear  in  the  intercellular   

substance.  At  a  later  stage  calcareous  granules  i,-j„.  489.  -Atiienmia,  witu  abun- 
may  also  make  their  appearance.     If  softening  .uu,t  choiestem>e. 

takes  place,  the  fat-granules  increase  in  quantity, 

and  solution  of  the  intercellular  substance  follows.  If  complete  liquefaction 
takes  place  the  atheromatous  fluid  is  found  under  the  microscope  to  be 
composed  chiefly  of  fatty  debris  and  oil-globules,  and  very  frequently  it 
contains  plates  of  cholesterine  (Fig.  439).  The  accompanying  drawing 
(Fig.  440),  illustrates  the  structure  of  an  atheromatous  patch  very  well. 

The  changes  in  the  middle  and  outer  coats  require  but  little  notice.  The 
middle  coat  in  the  later  stages  is  often  invaded  by  a  growth  similar  in 
character  and  structure  to  that  which  originally  started  in  the  inner  coat. 
In  fact,  it  seems  to  be  an  extension  of  the  same  growth,  the  true  structures 
of  the  middle  coat  being  atrophied  from  pressure.  The  outer  coat  shows 
a  growth  of  new  fibrous  tissue  containing  a  number  of  small  round,  or 
elongated  cells. 

Nature  and  Causes.— The  views  as  to  the  nature  of  the  disease  have 
undergone  various  changes,  but  at  the  present  time  it  is  almost  universally 
regarded  as  a  chronic  inflammatory  process,  characterized  by  overgrowth  of 
the  aftected  tissue  followed  by  degeneration.  Gulliver  was  long  ago  inclined 
to  this  opinion,  andib  has  been  especially  insisted  on  by  Virchow,  Bihroth,  and 
Moxon.  That  it  belongs  to  the  class  of  morbid  processes  almost  universally 
spoken  of  as  chronic  inflammations,  may  be  said  now  to  be  generally  accepted, 
but  the  difference  between  these  and  acute  inflammation  is  so  marked  that 
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probably,  with  tho  advance  of  pathological  knowledge,  a  complete  separation 
will  be  made  between  them. 

The  most  important  cause  of  chronic  endarteritis  is  mechanical  strain, 
ihis  may  be  constant,  as  the  result  of  abnormal  resistance  in  the  capillaries 
or  smaller  arteries,  or  intermittent,  sucli  as  occurs  during  violent  exertion,  in 
which,  while  the  heart  is  beating  lorcibly,  the  resistance  to  the  circulation  is 
increased  by  the  contraction  of  the  muscles.  Moxon  has  brought  forward 
abundant  evidence  in  proof  of  this  theory.  Tie  points  out  that  atheroma 
occurs  more  constantly  and  at  an  earlier  period  in  males  than  in  females,  and 
that  when  extensive  atheroma  is  met  with  in  women,  it  wiJl  usually  be  found 
that  they  have  been  engaged  in  hard  manual  labour.  In  men,  the  most 
maxked  examples  are  met  with  in  those  whose  occupations  have  involved 
violent  physical  exertion.    In  wasting  diseases,  in  which  the  quantity  of  blood 


Fig.  440.-Atlieronia  of  Aorta,    c,  elastic  lamina  :  m,  middle  coat ;  /,  internal  ooat :  /,  the  new  growth 

undergoing  fatty  degeneration. 


18  diminished  and  the  arterial  tension  reduced,  atheroma  is  seldom  met  with, 
and  m  the  ])ulmonary  arteries,  in  which  the  pressure  is  greatly  less  than  in 
the  systemic  vessels,  chronic  endarteritis  is  rare,  bcini>-  observed  only  in 
those  cases  in  which  the  right  heart  is  hypertrophied  in  consequence  of  chronic 
bronchitis  and  emphysema,  or  obstruction  at  the  mitral  orifice.  The  earliest 
patches  of  atheroma  are  moreover  situated  in  the  parts  exposed  to  the  greatest 
strain,  as  in  the  arch  of  the  aorta,  and  at  the  points  at  which  large  branches 
are  given  off  or  a  trunk  bifurcates.  It  is  common  also  to  find  the  disease 
more  advanced  in  those  situations  in  which  the  artery  is  placed  in  close 
proximity  to  a  bone,  as  in  the  femoral  at  the  brim  of  the  jielvis.  The 
fact  that  chr(jnic  endarteritis  is  always  more  marked  in  the  A-essels  of  the 
lower  limb  than  in  those  of  the  upper  may  also  be  explained  by  the  pressure 
])eing  greater  in  the  most  dependent  parts  while  the  body  is  in  the  erect 
position. 

Among  the  constitutional  affections  which  iDredispose  most  powerfully  to  the 
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development  of  atheroma  is  chronic  Bright's  disease,  with  the  granular  con- 
tracted kidney.  Gull  and  Sutton  have  demonstrated  that  this  disease  is 
associated  with  a  general  change  in  the  smaller  arteries  and  capillaries  to  which 
they  haA  C  given  the  uame  of  arterio-cajnllary  filrosis.  It  is  characterized  by 
a  fibroid  thickening  of  the  external  coat  of  the  smaller  arteries.  In  the 
diseased  kidney,  Johnson  has  described  a  thickening  of  the  walls  of  the 
smaller  arteries,  which  he  believes  to  be  due  chiefly  to  the  hypertrophy  of  the 
muscular  coat.  The  nature  of  these  changes  and  their  extent  is  still  a  matter 
of  dispute  ;  but  whatever  the  exact  pathological  change  may  be,  it  is  beyond 
a  doubt  that  it  causes  considerable  obstruction  to  the  circulation,  a  fact 
which  is  proved  by  the  hypertrophy  of  the  heart  that  accompanies  the 
disease  and  the  evidence  of  increased  arterial  tension  as  indicated  by  the 
sphygmograph.— The  granular  contracted  kidney  and  the  general  vascular 
changes  associated  with  it  are  very  commonly  the  result  of  gout,  so  much 
so  that  this  form  of  Bright's  disease  is  often  termed  the  "  gouty  kidney." 
Gout  is  usually  the  result  of  an  abuse  of  alcoholic  stimulants,  and  thus 
habitual  alcoholic  excess  comes  indirectly  to  be  an  important  cause  of  chronic 
endarteritis. 

The  influence  of  sijphilis  in  the  causation  of  atheroma  is  a  more  doubtful 
point.  Aitken  attaches  great  importance  to  it.  The  elfect  of  syphilis  in 
causing  disease  of  the  smaller  arteries,  and  fibroid  induration  of  organs  and 
tissues  has  already  been  pointed  out  (see  SyphiUs,  Vol.  I.),  and  it  is  evident 
that  these  changes  would  tend  to  obstruct  the  circulation  and  thus  cause 
increased  arterial  tension.  Whether  it  acts  more  directly  as  a  cause  of 
atheroma  is  uncertain. 

The  most  important  loredisposing  cause  of  chronic  endarteritis  is  old  age. 
After  a  certain  period  of  life  the  arteries  in  common  with  other  tissues  become 
impaired  in  structure.  This  manifests  itself  chiefly  by  a  diminution  in  the 
normal  elasticity  of  the  coats,  so  that  they  become  less  capable  of  withstanding 
any  strain  to  which  they  may  be  subjected.  So  frequent,  and  indeed  constant 
are  these  transformations  of  the  arterial  coats  during  the  decline  of  life,  that 
they  may  be  considered  the  natural  result  of  the  diminution  of  the  nutrient 
activity  consequent  upon  advance  in  years.  Gmelin  has  found  that  there  is  a 
progressive  increase  in  the  earthy  matters  contained  in  the  coats  of  healthy 
arteries  as  the  individual  advances  in  life.  Thus  he  ascertained  that  the  ash 
of  the  arteries  of  a  newly-born  child  yields  0"86  per  cent,  of  phosphate  of 
lime  ;  the  healthy  arteries  of  an  adult  1'25  ;  and  those  of  an  old  man  2-77  of 
the  same  salt ;  wliilst  the  calcified  arteries  of  an  aged  man  contain  4"01. 
There  is  no  precise  period  of  life  at  which  these  changes  set  in  ;  old  age  is  a 
relative  term,  and,  as  soon  as  the  system  has  passed  its  full  maturity,  in  what- 
ever year  of  life  this  may  happen,  there  is  a  tendency  for  these  degenerative 
changes  to  take  place.  The  tendency  to  early  degeneration  of  arteries  is 
frequently  hereditary. 

Effects  of  Chronic  Endarteritis. — As  a  consequence  of  the  loss  of  elas- 
ticity resulting  from  the  chronic  inflammatory  and  degenerative  changes  in 
the  coats  of  the  artery,  it  usually  yields  more  or  less  l)efore  the  distending 
force  of  the  heart.  This  change  is  most  marked  in  the  aorta  and  its  primary 
divisions,  but  is  occasionally  seen  in  the  femoral  and  brachial  arteries.  The 
dilatation  may  be  regular,  or  pouch-hke  projections  may  form  here  and  there. 
At  the  same  time  the  vessel  is  often  somewhat  elongated  so  as  to  assume  a  tortuous 
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form.  Ifc  IS  in  consequence  of  these  clian,'i:es  that  the  name  arterUis  de.formam 
was  given  to  this  disease  by  A^irchow.  The  intei-ior  of  the  dilated  vessel  is 
rough  and  irregular  iu  consequence  of  the  projection  of  the  atherojnatous 
patches;  when  softening  has  taken  place,  "atheromatous  ulcers"  may  be 
Bcattered  here  and  there  over  the  surface,  and  in  other  cases  it  may  be  paved 
with  closely-set  calcareous  plates.  When  the  dilatation  reaches  a  certain 
degree  and  is  limited  to  a  deiinite  area,  the  condition  is  described  as  a  fusi- 
form aneurism,  the  distinction  between  that  and  simple  dilatation  Ijeing  onlv 
one  of  degree  (see  Aneurism). 

The  loss  of  elasticity  in  the  coats  seri(»usly  interferes  Avith  the  circulation 
through  distant  parts,  as  the  natural  storage  of  the  heart's  force  in  the  elastic 
walls  of  the  larger  vessels  by  which  the  continuous  flow  between  each  systole 
IS  maintained,  is  no  longer  possible.  The  circulation  in  the  extremities  is, 
therefore,  usually  feeble,  and  the  nutrition  of  the  parts  correspondingly  im- 
perfect, 

Narroioing  or  Occlusion  of  the  Branches  leaving  the  Atheromaiovs  Trunk  is 
by  no  means  uncommon.  As  before  stated,  the  orifices  of  the  branches  from 
the  main  trunk  are  common  seats  of  the  earliest  atheromatous  patches.  The 
thickening  of  the  intima  may  take  place  in  a  ring  round  the  mouth  of  the 
vessel  and  thus  gradually  narrow  it.  The  coincident  thickening  of  the  outer 
coat  may  still  further  contract  the  orifice.  When  complete  obliteration  occurs 
the  final  obstruction  probably  takes  place  by  the  formation  of  a  thrombus  in  the 
diseased  artery  immediately  above  the  narrowed  orifice.  Complete  obliteration 
is  most  common  in  those  cases  in  which  the  dilatation  of  the  main  trunk  has 
reached  such  a  degree  as  to  meiit  the  name  of  a  fusiform  aneurism.  In  a  case 
in  University  College  Hospital  a  few  years  ago,  in  which  the  left  carotid  was 
tied  for  aneurism  of  the  inominate  artery  and  the  arch  of  the  aorta  with  an 
immediately  fatal  result,  it  was  found  that  the  right  subclavian  was  obliterated 
where  it  left  the  dilated  inominate,  the  right  carotid  was  pervious,  but 
pressed  on  by  the  aneurism,  and  the  aortic  opening  of  the  left  subclavian  was 
completely  closed :  thus  the  artery  Avhich  was  tied  was  the  only  vessel  can-ying 
blood  to  the  brain.  Narrowing  of  the  coronary  arteries  by  an  atheromatous 
ring  at  their  orifices  is  a  common  cause  of  fatty  heart, 

Thromlosis  is  an  occasional  consequence  of  atheroma.  So  long  as  the  patch 
is  covered  by  an  unbroken  layer  of  the  inner  coat  with  its  endothelial  covering, 
there  is  no  tendency  for  coagulation  to  take  place  upon  it.  When,  however,  the 
patch  has  softened  and  discharged  into  the  circulation,  leaving  an  "  athero- 
matous ulcer,"  or  when  the  thin  covering  over  a  calcareous  plate  has  been 
worn  away,  the  diseased  structures  come  into  direct  contact  with  the  blood.  If 
the  surface  is  tolerably  smooth,  the  rush  of  blood  past  the  diseased  patch  is  so 
rapid  that  adhesion  of  the  corpuscles  is  barely  possible  and  consequently 
no  thrombosis  results  ;  but  in  pouch-like  dilatations  it  readily  takes  place.  In 
the  same  way  it  may  occur  in  a  very  dilated  vessel  if  the  heart's  action  is 
unusually  feeble.  A  clot  thus  formed  may  gradually  increase  in  size  till  it  fills 
the  whole  vessel,  but  more  commonly  after  reaching  a  certain  bulk  it  is  washed 
away  and  carried  on  as  an  embolus  to  some  distant  part.  If  it  be  ol"  sufficient 
size  to  obstruct  a  main  artery  of  one  of  the  limbs  at  its  bifurcation,  gangrene 
will  frequently  result.  Smaller  fragments  lodging  in  the  extremities  usually 
produce  no  important  effects,  the  anastomosing  circuhition  being  sufficient  to 
take  the  place  of  the  obstructed  vessel.    If  lodging  in  one  of  the  solid  viscera, 
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it  gives  rise  to  a  liJEmori'hag'ic  infarct  (see  VoJ.  I.,  p.  1)83),  but  does  not  as  a 
rule  cause  any  serious  consequences. 

Syphilitic  Endarteritis  has  already  been  described  (Vol.  I.,  p.  1126). 

Arteritis  Obliterans  or  Obliterative  Arteritis  (Friedlander)  :  Endar- 
teritis Proliferans  or  Hyperplastic  Endarteritis  (A'^on  Winiwarter). — 
Under  these  names  have  been  described  certain  rare  cases  in  which  obliteration 
of  arteries  takes  place  as  the  result  of  inflammatory  changes  in  their  coats,  not 
evidently  depeudeut  ou  syphilis,  embolism  or  injury.  The  disease  runs  a 
chronic  course,  and  may  cause  spontaneous  gangrene  of  the  parts  supplied  by 
the  affected  vessel.  The  symptoms  will  perhaps  be  best  illustrated  by  quoting 
atypical  case  lately  recorded  by  Pearce  (!ould.  The  patient  was  a  brick- 
maker,  aged  1"J.  In  May,  1883,  the  fingers  of  his  right  hand  became  con- 
gested and  sometimes  dead  white,  with  much  sickening  paia.  After  a  few 
weeks'  rest  he  improved,  but  soon  relapsed  on  returning  to  work.  After  some 
months  the  pain  extended  into  the  forearm,  and  completely  incapacitated  him 
from  working.  He  came  under  Gould's  observation  in  October,  1883.  At 
that  time  the  right  forearm  and  hand  were  cold  and  somewhat  wasted,  and  he 
suffered  much  pain,  especially  at  night.  The  brachial  artery  was  harder  than 
natural,  and  pulsated  more  feebly  than  on  the  opposite  side.  The  radial 
could  be  felt  as  a  solid  cord.  There  was  dry  gangrene  of  the  tips  of  three 
fingers.  No  constitutional  affection  was  found  to  account  for  the  condition. 
Two  weeks  afterwards  the  pain  increased  till  it  became  agonizing,  requiring 
hypodermic  injection  of  morphia  for  its  relief.  At  this  time  there  was  slight 
elevation  of  temperature.  The  brachial  artery  then  became  converted  into  a 
pulseless  cord  to  within  one  inch  of  the  teres  major.  Soon  after,  the  sub- 
clavian artery  was  found  to  be  prominent.  In  December  the  pain  gradually 
subsided,  and  one  month  after  he  was  apparently  well.  The  brachial  artery 
remained  a  solid  cord,  and  the  first  joint  of  the  thumb  and  that  of  the  index 
finger  separated  after  becoming  mummified  (see  Trans.  Clin.  Soc.  1884).  This 
patient  was  exhibited  again  in  October,  18S6.  He  had  worked  as  a  labourer 
till  the  previous  April  when  he  was  attacked  with  numbness  of  the  right  arm 
and  severe  headache  which  had  persisted  ever  since.  In  June  he  suddenly 
lost  power  in  the  left  arm,  and  became  unconscious  the  same  evening.  From 
this  attack  he  slowly  recovered.  In  October  the  right  axillary  and  subclavian 
could  be  felt  as  a  hard  pulseless  cord,  and  there  was  no  pulse  in  any  of  the 
vessels  of  the  limb,  which  was  cold  and  slightly  wasted.  There  was  no  pulsa- 
tion in  the  right  temporal,  but  the  carotid  seemed  to  be  healthy.  A  somewhat 
similar  case  occurring  in  a  female,  aged  35,  was  recorded  by  W.  B.  Hadden  in 
1884.  The  pathology  and  causes  of  this  rare  affection  are  still  uncertain.  It 
commonly  occurs  about  middle  life,  Glould's  case  being  the  youngest  recorded. 

The  disease  described  by  Von  Winiwarter  under  the  name  of  endarteritis 
proliferans  is  probably  of  the  same  nature.  He  states  that  it  occurs  in  persons 
apparently  healthy  in  other  respects,  and  gives  rise  to  spontaneous  gangrene, 
usually  of  the  foot.  In  one  case  in  which  the  vessels  were  examined  after 
amputation  of  the  limb  the  obliteration  was  found  to  be  the  result  of  a  great 
proliferation  of  the  endothelium,  narrowing  of  the  lumen  of  the  vessel,  the 
final  obliteration  being  brought  about  by  thrombosis.  New  vessels  were 
found  penetrating  from  the  outer  coat  into  the  proliferating  endothelium, 
which  with  the  thrombus  was  found  in  the  older  parts  to  be  undergoing 
changes  similar  to  those  already  described  as  occurring  in  closure  of  an  artery 
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after  ligature.  Billroth  states  that  the  disease  is  preceded  hy  feebleness  of 
cu-culation,  and  obscure  pain,  often  lastino'  for  months  or  years,  Tiiere  is  no 
definite  treatment  for  these  cases. 

Periarteritis.— By  periarteritis  is  meant  an  inflammation  commencing  in 
the  outer  coat  or  sheath  of  the  artery.  If  we  exclude  arteritis  In-  extension 
from  snrrounding  tissues  and  traumatic  arteritis,  periarteritis  is  a  rare  disease. 
Charcot  and  Bouchard  have  described  such  an  affection  in  the  vessels  of  the 
brain,  commencing  as  an  accumulation  of  small  round  cells  in  the  perivascular 
sheaths  ;  these  penetrate  the  coats  from  without  and  lead  to  softening,  fre- 
quently followed  by  the  formation  of  minute  aneurisms  and  final  rupture.  It 
is  a  senile  disease,  and  according  to  Charcot  a  common  cause  of  apoplexy. 

An  affection  of  the  arteries  of  an  uncertain  nature  not  causing  obliteration 
has  been  observed,  which,  from  its  giving  rise  to  acute  pain  and  tenderness 
with  some  swelling  in  the  line  of  the  vessel,  must  be  supposed  to  be  inflamma- 
tory. A  case  of  this  kind  has  been  recorded  by  J.  H.  Morgan,  in  the  Trans- 
actions of  the  Chnical  Society  for  1881.  The  patient,  a  man  aged  46,  was 
attacked  with  severe  pain  in  the  line  of  the  right  femoral  artery  ;  the  vessel 
was  acutely  tender,  but  there  was  no  redness  of  the  skin  covering  it.  The 
condition  was  at  first  limited  to  a  few  inches  of  the  artery  near  the  groin, 
but  gradually  extended  to  the  popliteal  space  and  leg.  Slight  oedema  and 
some  swelling  of  the  lymphatic  glands  became  apparent  when  the  disease 
reached  the  leg.  The  vessel  pulsated  forcibly  and  there  was  no  thrombosis. 
He  had  some  years  previously  suffered  from  a  similar  affection  of  the  opposite 
leg,  and  Avhile  still  under  observation,  the  right  brachial  and  carotid  were 
successively  affected.  Altogether  the  second  attack  lasted  over  five  months. 
It  was  not  apparently  due  to  syphilis,  gout,  or  rheumatism.  From  the  absence 
of  thrombosis  it  would  seem  probable  that  the  disease  was  a  periarteritis. 

PBIMAKY   DEGENERATIONS    OF  ARTERIES. 

Fatty  Degeneration. — Fatty  degeneration,  except  as  a  part  of  chronic 
endarteritis,  is  not  a  particularly  frequent  or  important  change  in  arteries.  In 
the  aorta,  even  in  young  subjects,  yellow  patches  of  small  size  and  irregular 
form,  and  very  slightly  if  at  all  elevated  above  the  normal  surface  of 
the  intima,  are  common.  If  one  of  these  be  peeled  off  and  examined 
microscopically  it  will  be  found  to  present  stellate  patches  of  fat-granules  in 
the  most  superficial  layers  of  the  intima,  immediately  beneath  the  endothelium. 
These  are  the  result  of  fatty  degeneration  of  the  branched  cells  that  are 
normally  present  in  this  part.  The  affection  seems  of  no  importance,  and  its 
cause  is  not  known. 

In  later  life,  fatty  degeneration  affecting  the  intima  more  dee])ly  is  some- 
times met  with  unaccompanied  by  any  of  the  signs  of  atheroma.  The  degene- 
ration may  extend  to  the  endothelium,  which  then  disintegrates  and  is  Ciistoff", 
leaving  a  rough  surfVice  exposed.  This  condition  has  been  described  as  faiiy 
erosion.  It  is  most  common  in  the  arch  of  the  aorta.  Through,  such  a  surface 
the  blood  may  force  its  way  into  the  middle  coat,  and  thus  give  rise  to  the 
condition  to  be  subsequently  described  as  "  disscclhu/  aneurism." 

Fatty  granules  are  not  uncommonly  found  in  old  age  in  the  external  coats 
of  the  smaller  arteries,  but  they  are  of  no  pathological  importance. 

Calcification  or  Calcareous  Degeneration. — We  have  already  seen  that 
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the  calcareous  plates  so  common  in  the  aorta  and  its  primary  bi-anches  are 
the  result  of  the  calcification  of  the  products  of  chronic  endarteritis.  In  the 
smaller  arteries,  principally  in  those  of  the  third  and  fourth  magnitudes,  as  the 
popliteal,  the  tibials,  the  brachial,  radial  and  ulnai-,  primary  calcification  is 
commonly  met  with.  It  commences  by  the  deposit  of  lime-salts,  in  a  granular 
form,  aiTangcd  in  lines  running  transversely  to  the  axis  of  the  vessel ;  these 
lines  gradually  increase  in  breadth  until  they  coalesce  laterally,  the  intervening 
spaces  being  filled  up  and  the  vessel  converted  into  a  rigid  tube.  In  the  early 
stages  while  the  calcareous  matter  is  arranged  so  as  to  form  lines  round  the 
vessel,  the  condition  is  termed  annular  calciticaiion  (Fig.  441).  When  these 
lines  have  coalesced  it  is  often  called  tubular  caldpcafion  (Fig.  442). 

When  this  process  has  reached  its  highest  stage,  if  the  artery  be  removed 
from  the  body  and  drawn  through  the  fingers,  a  small  rigid  tube,  composed  of 


Fig.  441. — Annular 
Calcification. 


Fig.  442.— Tulmliir 
Calciflcation. 


the  calcified  middle  coat  still  lined  by  the  inner  coat,  can  be  squeezed  out, 
leaving  the  external  coat  apparently  healthy.  In  fact,  the  toughness  of  the 
external  coat  is  so  little  impaired  that  such  a  vessel  can  be  tied,  and  even 
twisted,  almost  as  safely  as  a  healthy  artery.  Annular  and  tubular  calcifica- 
tion are  almost  invariably  associated  with  chronic  endarteritis,  and  its  secon- 
dary degenerations  in  the  larger  vessels,  and  in  the  intermediate  arteries,  such 
as  the  axillary  or  popliteal,  and  sometimes  even  as  low  as  the  tibials,  both 
conditions  are  observed  side  by  side. 

The  existence  of  this  degenerative  change  is  usually  recognized  without 
difficulty  during  life  in  any  artery  that  can  be  examined  with  the  finger.  The 
vessel  feels  hard  and  less  compressible  than  natural.  Its  longitudinal  elasticity 
is  lessened,  so  that  it  is  thrown  into  a  wavy  line  when  relaxed  longitudinally 
by  flexion  of  the  limb. 

The  morbid  condition  consists  essentially  of  a  deposit  of  lime  salts  in  the 
muscular  fibre  ceUs  of  the  middle  coat.  We  thus  meet  with  it  only  in  those 
vessels  in  which  the  muscular  tissue  is  well  developed.    In  the  larger  arteries 
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the  muscular  cells  are  so  scanty  and  so  far  concealed  by  the  elastic  tissue  that 
if  this  change  does  occur  in  them  it  is  difficult  to  recognize.  The  inner  coat 
in  the  larger  vessels  usually  shows  the  ordinary  signs  of  chronic  endarteritiB. 
In  the  smaller  it  may  at  first  be  healtliy,  but  later  on  calcareous  plates  may 
form  in  it.  It  has  been  pointed  out  by  Bizot  that  the  symmetry  of  the 
arrangement  of  these  morbid  appearances  in  the  corresponding  vessels  on 
opposite  sides  of  the  body  is  remarkable,  the  arteries  of  one  hmb  being  often 
the  exact  counterpart  in  this  respect  of  those  of  the  other. 

The  causes  of  calcification  of  the  muscular  fibre  cells  of  the  middle  coat, 
are  unknown  beyond  that  it  is  always  a  senile  change. 

The  effects  of  annular  calcification  are  to  render  the  vessel  a  rigid  tube  no 
longer  capable  of  regulating  the  flow  of  blood  to  the  parts  it  supplies.  At 
the  same  time  its  calibre  is  always  diminished,  and  the  nutrition  of  the  parts 
beyond  is  seriously  impaired.  Thus  in  the  limb,«  we  have  all  the  signs  of 
defective  circulation,  coldness  of  the  feet,  cramps  and  spasms  of  the  muscles  ; 
whilst,  in  organs,  softening  of  tissue,  fatty  degeneration,  and  other  evidences 
of  want  of  a  proper  supply  of  blood  are  observed.  Spontaneous  aneurisms 
rarely  result  from  this  change,  the  coats  of  the  artery  being  more  resisting 
than  natural ;  moreover,  primary  calcification  is  met  with  in  the  vessels  below 
the  axilla  and  knee,  and  spontaneous  aneurisms  beyond  those  points  are  amongst 
the  cui'iosities  of  surgery.  Thrombosis  is  occasionally  met  with,  but  is  not 
common,  as  the  endothelial  lining  is  alfecfced  only  in  extreme  cases  and  late  in 
the  disease.  The  lodgment  of  a  small  fibrinous  embolus  carried  from  athero- 
matous arteries  above  is  an  occasional  occurrence,  and  is  very  likely  to  cause 
gangrene  even  when  only  one  vessel  is  blocked,  as  the  collateral  arteries  are 
no  longer  capable  of  enlarging  to  carry  on  the  circulation.  Occlusion  of  the 
calcified  arteries  by  thrombosis  or  embolism  is  the  common  cause  of  the  dry 
form  of  senile  gangrene.  The  moist  form  arises  from  inflammation  taking 
place  in  tissues,  the  vitality  of  which  has  been  greatly  lowered  in  consequence 
of  the  diminished  supply  of  blood  through  the  narrowed  vessels. 

Ossification  of  Arteries. — The  formation  of  true  bone  in  the  coats  of  an 
artery  is  an  extremely  rare  occurrence.  A  specimen  of  this  kind  was  ex- 
hibited at  the  Pathological  Society  of  London,  by  H.  G.  Howse,  in  1877. 
The  patient  was  a  man  aged  36,  who  was  run  over  by  a  cart,  the  wheel 
passing  over  his  shoulder.  The  axillary  artery  was  ruptured,  and  death 
occurred  as  a  result  of  the  accident  about  a  month  afterwards.  A  small  plate 
of  cancellous  bone  was  found  in  the  injured  vessel,  apparently  developed  in 
the  middle  and  outer  coats.  Its  greatest  thickness  was  about  a  quarter  of 
a  a  inch. 

Effects  of  Diseases  of  the  Arteries. — The  various  effects  of  diseases 
of  the  arteries  have  already  been  mentioned  with  the  affections  to  which  they 
are  due,  but  it  may  lead  to  a  clearer  comprehension  of  the  subject  if  they  are 
again  refeiTcd  to,  as  the  same  effect  may  result  from  more  than  one  cause. 
The  most  important  effects  of  arterial  disease  are  Ulceration  of  the  Coats  of 
the  Artery  ;  Spontaneous  Rupture  ;  Contraction  or  Occlusion  of  the  Vessel, 
and,  lastly.  Dilatation  into  some  of  the  various  forms  of  Aneurism. 

Ulceration  of  Arteries. — Loss  of  substance  in  the  inner  coat  results  from 
superficial  fatty  degeneration  (p.  94),  and  from  softening  of  an  atheromatous 
patch  (p.  88).  Neither  of  these  processes  is  a  true  ulceration.  Genuine 
ulceration  of  the  inner  coat  is  in  reality  scarcely  ever  met  with.    When  true 
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ulceration  of  an  artery  takes  place,  it  is  the  result  of  causes  acting  from  with- 
out, attacking  first  the  external  coat,  as  in  the  case  of  a  sloughing  sore  opening 
a  main  artery,  or  the  pressure  of  a  sequestrum  in  the  popliteal  space  against 
the  vessel. 

Spontaneous  Rupture  of  an  artery  is  rare,  and  never  happens  without 
previous  disease  of  its  coats.  Experiments  made  by  Peacock,  which  I  have 
repeated,  and  the  accm-acy  of  which  I  can  fully  confirm,  prove  that  a  healthy 
artery  will  sustain  a  very  great  pressure  from  water  injected  into  it,  without  its 
walls  giving  way.  But,  if  these  have  been  softened  or  weakened  by  disease, 
they  may  be  unable  to  resist  even  the  ordinary  impulse  of  the  blood  ;  and  if 
this  be  driven  on  by  any  unusually  forcible  action  of  the  heart,  as  under  the 
influence  of  sudden  violent  strain  or  exertion,  they  may  give  way.  This  occur- 
rence would  be  much  more  fi-equent  than  it  is  in  atheromatous  and  calcareous 
patches,  were  it  not  for  the  inflammatory  consolidation  of  the  external  coat  of 
the  vessel  supplying  that  resistance  which  has  been  lost  by  the  softening  or 
destruction  of  the  internal  and  middle  tunics.  Hence  this  rupture  is  most 
frequent  in  those  vessels  the  outer  coat  of  which  is  thinnest,  and  in  which, 
consequently,  it  can  least  supply  the  place  of  the  others,  as  in  the  arteries  of 
the  brain  and  in  the  intrapericardial  portioQ  of  the  aorta.  The  liability  to 
rupture  of  a  diseased  artery  by  the  distensile  force  of  the  blood  impelled  into 
it,  is  increased  by  the  existence  of  an  obstacle  to  the  free  flow  of  the  blood 
out  of  its  terminal  branches  in  consequence  of  a  congested,  infiltrated,  or 
chronically  thickened  state  of  the  organ  or  part  supplied  by  it. 

Contraction  and  Occlusion  of  arteries  are  by  no  means  rare  sequences  of 
lesions  of  these  vessels.  Narrowing  of  an  artery  may  take  place  in  various 
ways  ;  the  orifice  of  a  branch  leaving  an  atheromatous  trunk  is  often  narrowed 
by  the  formation  of  a  ring-shaped  thickening  of  the  inner  coat  (p.  92),  and 
the  calibre  is  diminished  in  calcification  of  the  middle  coat  (p.  95),  syphilitic 
arteritis  (Vol.  I.,  p.  1126),  and  endarteritis  proUferans  (p.  93).  Causes  acting 
from  without,  as  pressure,  or  contraction  of  chronic  inflammatory  or  cicatricial 
tissue  in  the  immediate  neighbourhood  of  the  artery  lead  to  a  narrowing  of 
its  lumen.  In  this  way  the  axillary,  the  iliac,  and  even  the  aorta,  have  been 
,  occluded.  Tiedemann  records  from  various  sources  no  fewer  than  eight  cases 
in  which  the  abdominal  aorta  was  completely  closed,  in  all  of  which  so  full 
and  eflicient  a  collateral  circulation  had  been  set  up,  that  the  vitality  of  the 
lower  part  of  the  body  was  perfectly  maintained,  and  in  most  the  morbid 
state  was  not  suspected  during  life.  Besides  these  cases,  he  states  that  there 
are  on  record  twelve  instances  of  great  narrowing  of  the  aorta,  at  that  point 
where  the  ductus  arteriosus  is  implanted  into  it  in  foetal  life.  These  would 
appear  in  some  way  connected  with  the  closure  of  the  duct ;  as  in  every  case 
the  indentation  was  greatest  on  the  convex  part  of  the  aorta,  which  had  been 
drawn  in  towards  the  mouth  of  the  duct. 

The  final  obliteration  of  a  diseased  artery  is  most  commonly  the  result  of 
thrombosis.  Thrombosis  takes  place  in  arteries  under  much  the  same  condi- 
tions as  in  the  veins.  Whenever  the  normal  endothelial  lining  of  the  vessel  is 
lost  or  its  "physiological  integrity"  impaired  by  degenerative  changes,  the  blood 
tends  to  coagulate  upon  the  diseased  surface.  The  rapidity  of  the  arterial  flow, 
by  preventing  the  adhesion  of  the  white  corpuscles,  counteracts  this  tendency 
to  a  certain  extent,  but  when  the  blood-stream  becomes  slackened  either  by  great 
dilatation  of  a  large  trunk,  or  by  narrowing  of  the  orifice  of  a  branch  or  feeble- 
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ness  of  the  heart's  action,  a  doiwsit  of  Hbriu  very  readily  takes  phice.  An  arteiy 
of  the  second  or  thiixi  magnitude  may  thus  be  obliteniteil.  AVhen  a  thrombus 
has  formed  in  a  branch  it  may  extend  by  fresh  dej^tosit  into  the  maiu  trunk, 
and  form  a  mass  of  tibrin  projecting  into  its  himen  (Fig.  443).  Throml>osiB 
of  the  diseased  artery  is  probably  in  a  considerable  number  of  cases  the  deter- 
mining cause  of  dry  gangrene  in  old  people. 

Complete  obliteration  of  an  artery  is  in  many  cases  the  result  of  emboHsm. 


Pijt.  444.— EiuMism  of  the 

larj-  art<;r>-  with  thrvimK^sis  of 
the  braohi.tl  for  some  ilistaiice 
below  the  emboJns,  1.  Sub- 
flaviaa :  2,  Axillary  arterj" 
S.  Subscapular  amt  post-cir- 
oumflex  arteries ;  4.  Brachial. 

The  embolus  is  usually  composed  of  a  mass  of  tibrin  which  has  been  deposited 
on  some  diseased  part  of  the  larger  vessels,  and  subsequently  \Taslied  away  by 
the  blood-stream  and  lodged  in  some  part  at  which  the  trunk  suddenly  narrows 
when  bifurcating  or  giving  oft'  a  large  trunk.  The  source  of  the  emlKilisni 
may  be  the  vegetations  formed  upon  the  valves  of  the  heart  in  acut«  rheu- 
matism or  ulcerative  endocarditis,  the  fibrin  de{^H">sited  in  a  pouch  of  a  dilated 
aorta,  or  on  a  projecting  calcareous  plate,  or  a  fragment  of  a  clot  pn>jecting 
intn  the  main  trunk  from  a  thrombosai  branch,  as  in  Fig.  448.    The  effeote 
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produced  vary  with  the  nature  of  the  embolus  and  its  size.  When  derived 
from  the  vegetations  on  the  valves  in  ulcerative  endocarditis  it  may  give  rise 
to  inflammation  and  softening  of  the  coat  of  the  artery  at  the  point  at  which 
it  lodges  (see  Embolic  arteritis,  p.  86)  ;  more  commonly  it  leads  merely  to 
obliteration  of  the  artery  by  the  ordinary  processes  already  described.  _  If  it 
lodge  in  a  small  artery  in  a  part  in  which  the  anastomosing  circulation  is  free, 
it  produces  no  effect  beyond  the  permanent  closure  of  the  vessel  ;  if  it  lodge 
in  a  terminal  artery,  as  in  one  of  the  abdominal  viscera,  it  gives  rise  to  the 
formation  of  a  haemorrhagic  infarct  (Vol.  I.,  p.  983),  followed  by  the  sub- 
sequent degeneration  and  shrinking  of  the  affected  area.  These  old  infarcts, 
forming  wedged-shaped  buff-coloured  patches  of  considerable  toughness,  are 
commonly  met  with  in  the  spleen  and  kidneys  in  cases  of  advanced  atheroma 
or  fusiform  aneurism  of  the  aorta.  When  the  embolus  is  large  and  lodges  in 
a  main  trunk,  as  in  the  popliteal  at  its  bifurcation,  or  in  the  axillary,  sponta- 
neous gangrene  may  result.  This  is  the  most  common  source  of  gangrene  in 
young  people,  and  is  probably  the  immediate  cause  of  a  certain  proportion  of 
cases  of  senile  gangrene,  the  embolus  in  the  latter  case  being  derived  from 
the  diseased  surface  of  an  atheromatous  aorta.  The  case  from  which  the 
accompanying  drawing  (Fig.  444)  was  taken  was  that  of  a  woman  5(5  years  of 
age  admitted  for  spontaneous  gangTeue  of  the  left  arm  ;  the  embolus  lodged 
in  the  axillary  artery  had  caused  gangrene  of  the  limb.  The  figm'e  illustrates, 
also  the  thrombosis  of  the  vessel  below  the  part  at  which  the  embolus  has 
lodged,  which  frequently  aids  in  the  production  of  gangrene. 

Gradual  narrowing  of  an  artery,  ending  perhaps  in  complete  obliteration, 
causes  few  or  no  symptoms  when  the  area  affected  is  limited  in  extent  and 
the  collateral  circulation  is  sufficiently  active  to  keep  up  the  supply  of  blood 
to  the  parts  beyond  the  obstruction.  The  gi-adual  narrowing  of  a  considerable 
extent  of  the  main  vessels  of  the  limb,  such  as  is  seen  frequently  from  cal- 
careous degeneration  of  the  tibial  arteries,  gives  rise  to  more  or  less  definite 
effects,  such  as  cold  feet,  cramps,  numbness,  and  weakness  of  the  legs.  Such 
symptoms  are  often  the  premonitory  signs  of  gangrene  (see  Vol.  I.,  p.  905), 
and  are  an  indication  that  care  must  be  taken  to  keep  the  parts  warm  by 
appropriate  clothing  and  to  avoid  any  injury.  The  symptoms  of  embolism  of 
a  large  trunk  have  been  described  already  (Vol.  I.,  p.  907). 
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ANEURISM. 

By  Aneurism  is  meant  a  tumour,  resulting  from  dilatatiou  of  the  whole  or 
a  portion  of  the  coats  of  an  artery  caused  by  the  pressure  of  the  contained 
blood,  and  communicating  with  the  interior  of  tlie  vessel. 

Traumatic  aneurisms  have  been  already  described  (Yol.  I.,  p.  462).  Spon- 
taneous aneurisms,  arising  from  disease  of  the  coats  of  the  arteiy,  are  alone 
considered  in  the  present  chapter. 

Causes, — The  causes  of  aneurism  are  di^dsible  into  those  that  predispose  to, 
and  those  that  excite  the  disease.  Aneurism  is  Predisposed  to  by  any  affection 
of  the  arterial  coats  that  lessens  the  elastic  resiliency  of  the  vessel,  and  at  the 
same  time  weakens  its  resisting  power.  When  an  artery  has  undergone  any 
of  the  changes  described  in  the  last  chapter  by  which  the  natural  elasticity  of 
the  walls  is  diminished,  it  becomes  less  able  to  contract  on  its  contents,  and 
to  recover  during  the  diastole  from  the  distension  occurring  during  the 
systolic  impulse,  and  thus  either  complete  or  partial  dilatation  of  its  cavity 
takes  place.  This  loss  of  elasticity,  which  eventually  results  in  the  dilatation 
of  the  vessel,  never  occurs  except  as  the  result  of  previous  disease  of  the  coats. 
In  the  very  numerous  specimens  of  dilated  arteries  that  I  have  examined,  I 
have  never  found  one  that  had  not  undergone  fatty  degeneration,  or  athero- 
matous softening.  Calcification  prevents  rather  than  favours  dilatation  of  the 
artery,  by  hardening  the  coats  and  converting  them  into  rigid  inelastic  tubes  ; 
but  atheroma  softens  them,  and  causes  yielding  of  that  portion  of  the  vessel 
affected  by  it.  I  have  frequently  observed  that  the  whole  of  an  artery  might 
be  healthy  except  at  one  part,  where  there  was  an  atheromatous  patch,  and 
where  the  vessel  was  dilated  :  or  that  the  Avhole  of  its  coats  might  be  calcified, 
except  at  one  spot,  where  softening  had  taken  place,  and  where  consequently 
they  had  yielded  under  the  outward  pressure  of  the  contained  blood. 

As  aneurism,  therefore,  may  be  looked  upon  as  one  of  the  sequences  of 
chronic  endarteritis,  the  predisposing  causes  of  the  one  condition  must  neces- 
sarily be  the  same  as  those  of  the  other.  Hence  we  find  that  age,  gout,  and 
syphilis  influence  the  occurrence  of  the  aneurismal  disease  by  laying  its  founda- 
tions in  the  development  of  atheroma. 

Age  exercises  a  powerful  predisposing  influence  on  the  occurrence  of 
aneurism.  It  is  during  the  middle  period  of  life  that  aneurisms  are  most 
frequently  met  with  ;  at  that  age,  indeed,  when  the  arteries  have  already 
commenced  to  lose  their  elasticity,  in  consequence  of  degenerative  changes, 
whilst,  at  the  same  time,  the  heart  has  not  lost  any  of  its  force,  or  the  general 
muscular  system  its  vigour.  This  disease  is  excessively  rare  before  puberty, 
yet  is  occasionally  met  with  at  early  periods  of  life  :  thus  S^Tne  mentions  a 
case  of  popliteal  aneurism  in  a  boy  of  seven,  Hodgson  had  a  preparation  of  a 
carotid  aneurism  in  a  girl  of  ten,  and  Schmidt  records  a  Ciise  of  spontaneous 
aneurism  of  tlie  radial  artery  in  an  infant  eight  weeks  old.    R.  W.  Parker, 
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in  a  most  valuable  paper  on  aneurisms  in  young  subjects  read  before  the 
Medico-Chirurgical  Society  in  1883,  states,  that  after  a  careful  search  in 
medical  literature,  lie  has  found  only  fifteen  cases  of  spontaneous  aneurism 
recorded  as  occurring  under  the  age  of  twenty,  including  a  case  of  his  own  of 
inguinal  aneurism  in  a  boy  aged  twelve  years  and  eight  months.  In  eight  of 
the  fifteen  cases  there  was  disease  of  the  valves  of  the  heart,  in  five  the  state 
of  the  heart  was  not  recorded,  and  in  two  only  was  it  stated  to  be  healthy. 

A  forcible,  irregular,  and  occasionally  greatly  increased  action  of 
the  heart  is  the  immediate  cause  of  the  over-distension  and  dilatation  of  the 
vessels,  and  thus  of  the  production  of  aneurism.    Hence  we  find  that  this 
disease  is  especially  apt  to  be  induced  in  those  individuals  in^  whom  the 
muscular  system  is  called  upon  to  make  sudden,  violent,  and  intermittent 
exertions  ;  as,  for  instance,  in  men  who  habitually  lead  somewhat  sedentary 
lives,  but  occasionally  and  suddenly  change  their  habits,  and  indulge  in  sports, 
such  as  hunting,  rowing,  or  a  long  day's  shooting,  which  they  might  without 
risk  have  practised  in  early  life,  but  which  cannot  be  taken  up  with  impunity 
at  an  age  when  the  arteries,  having  become  weakened,  are  unable  to  bear  the 
same  strain  upon  their  coats  as  heretofore.    I  agree  with  Porter  in  thinking 
that  continuous,  steady,  laborious  employments  do  not  predispose  to  aneurism, 
as  this  disease  is  seldom  met  with  amongst  those  of  the  working  class  who 
labour  hard  and  uninterruptedly ;  but  it  occurs  rather  in  those  who,  after  long 
periods  of  comparative  inaction,  are  occasionally  and  suddenly  called  upon  to 
make  very  violent  muscular  efforts,  disproportioned  to  their  strength,  or,  at  all 
events,  to  their  previous  habits.    It  is  in  this  way  that  soldiers,  sailors,  and 
members  of  the  wealthier  classes  in  society,  are  rendered  peculiarly  liable  to 
aneurism.    As  violent  muscular  strain  and  exertion  predispose  to  this  disease, 
we  should  necessai-ily  expect  to  meet  with  it  more  frequently  among  men  than 
in  women  :  and  accordingly,  Crisp  finds  that,  of  551  cases  of  aneurism  of  all 
kinds,  more  than  seven-eighths  occurred  in  men.    It  is  important,  however,  to 
observe  that  different  kinds  of  aneurism  occur  with  varying  degrees  of  fre- 
quency in  the  sexes :  thus,  this  affection  is  met  with  in  the  carotid  artery  about 
as  often  in  women  as  in  men,  whilst  the  other  external  aneurisms  occur  in  the 
proportion  of  thirteen  cases  in  males  to  every  one  among  females.    It  is 
remarkable,  however,  that  in  the  dissecting  aneurism  the  proportions  are 
reversed  ;  for  every  one  case  in  men,  two  occur  in  women. 

Climate  exercises  an  important  influence  on  the  occurrence  of  aneurism, 
which  is  far  more  frequent  in  cold  than  in  hot  countries.  It  is  not,  however, 
the  geographical  position  or  the  meteorological  state  of  a  country  that  exercises 
any  direct  influence  over  the  occurrence  of  this  disease.  It  is  in  reality  the 
habits  of  the  people  that  dispose  to  it,  and  that  regulate  its  prevalence  ;  and  it 
is  to  the  more  energetic  nature  and  the  more  active  physical  habits  of  the 
northern  nations  that  we  must  look  for  an  explanation  of  its  greater  prevalence 
amongst  them,  than  in  tlie  more  indolent  inhabitants  of  the  South.  If  we  may 
judge  of  the  prevalence  of  aneurism  in  a  country  by  the  number  of  published 
reports  of  cases,  I  should  say  that  it  is  of  more  common  occurrence  in  Great 
Britain  and  Ireland  tlian  elsewhere  ;  indeed,  Roux  states  that  it  is  less  frequent 
in  France  than  in  England.  In  America  it  is  also  of  frequent  occm-rence,  but 
in  the  East  Indies  it  is  comparatively  rare. 

All  those  Constitutional  Conditions  which  predispose  to  or  cause  chronic 
endarteritis  or  atheroma  necessarily  act  as  predisposing  causes  of  aneurism. 
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(See  Causes  of  Atheroma,  p.  89).  Syphilis  is  commonly  said  to  tend  specially 
to  the  production  of  aneurism,  but  I  am  not  aware  that  Ave  are  in  possession 
of  any  definite  facts  proving  this.  The  increased  arterial  tension  accompany- 
ing the  chronic  interstitial  nephritis  and  general  arterio-capillary  fibrosis  of 
chronic  gout  undoubtedly  acts  as  a  powerful  predisposing  cause  of  aneurism. 
Phthisis  is  antagonistic  to  aneurism  on  account  of  the  feebleness  of  the  heart's 
action  and  the  low  arterial  tension  in  that  disease  ;  moreover,  violent  muscular 
exertion  is  seldom  undertaken  by  those  labouring  under  it. 

Any  obstacle  to  the  free  flow  of  blood  through  an  organ  or  the  capillaries 
of  a  part  causes  an  elevation  of  the  arterial  tension,  but  this  is  not  greater  in  the 
vessel  leading  to  the  part  in  which  the  obstruction  is  seated  than  in  the  arterial 
system  generally.  Thus  it  has  been  experimentally  shown  that  if  the  femoral 
artery  be  tied  the  increased  arterial  tension  resulting  from  the  obstruction 
thus  introduced  into  the  circulation  is  the  same  in  the  artery  immediately 
above  the  ligature  and  in  the  carotid.  Ohivers's  theory  that  aneurisms  of  the 
abdominal  arteries  are  frequently  due  to  obstruction  in  the  abdominal  organs 
is  probably  devoid  of  foundation.  Spontaneous  aneurisms  of  the  smaller 
arteries,  as  the  radial,  ulnar,  or  tibials,  are  believed  in  the  great  majority  of 
cases  to  be  due  to  the  impaction  of  an  embolus  Avashed  on  from  a  diseased 
heart ;  but  in  these  cases  the  obstruction  to  the  flow  of  blood  plays  but  a 
secondary  part  in  the  process,  the  most  important  element  being  the  softening 
of  the  coats  of  the  vessel  consequent  upon  the  irritating  nature  of  the  material  of 
■which  the  embolus  is  composed.  There  is  no  reason  to  believe  that  a  simple 
embolus  ever  causes  aneurism  (see  p.  86). 

The  only  Exciting  or  Direct  Occasioning  Causes  of  aneurism  are  blows,, 
violent  strains,  and  wounds  of  an  artery.  When  an  atheromatous  arteiy  is 
concussed  by  a  Uoiv,  the  lining  membrane  covering  the  softened  patch  may  be- 
ruptured,  the  atheroma  being  poured  out  into  the  interior  of  the  vessel ;  and  the 
external  coat,  with' perhaps  a  portion  of  the  middle  adherent  to  it,  becoming 
thus  exposed  to  the  pressure  of  the  contained  blood  before  it  has  been  fully 
consolidated  by  chronic  inflammation  and  the  formation  of  new  fibroid  tissue, 
the  foundation  of  an  aneurism  may  readily  be  laid.  In  very  forcible  muscular 
efforts,  it  is  easy  to  understand  how  an  already  weakened  portion  of  the  vessel 
may  become  dilated  by  the  increased  pressure  that  is  throAvn  upon  its  interior  : 
occasiopally  cA'cn  the  vessel  may  be  completely  torn  across  by  a  violent  strain. 
Wounds  implicating  arteries  are  common  causes  of  those  various  forms  of 
aneurism  that  have  already  been  discussed  in  considering  Injuries  of  Arteries 
(Vol.  I.,  p.  471). 
Classification. — Aneurism  may  be  classified  as  folloAA-s  : — 

1.  Fusiform. — True. 

2.  Sacculated. —  If'  ^J'^}^'  {a.  Circumscribed. 

\h.  liaise.  I  ^_ 

3.  Dissecting. 

1.  Tusiform  or  Tubular  Aneurism. — This  is  a  praitcrnatural  dilatation 
of  an  artery,  all  the  coats  of  which  are  equally  expanded  through  the  whole 
circumference  of  the  vessel.  It  occurs  most  frequently  in  the  aorta,  and  may, 
though  rarely,  be  met  Avith  elsewhere.  The  fusiform  aneurism  is  not  a  mere 
dilatation  of  the  vessel,  for  there  are  elongation,  thickening,  and  degeneration 
of  its  walls  as  Avell.    The  elongation  of  the  artery  in  the  fusiform  aneurism  is 
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as  marked  as  its  dOatation,  and  is  always  very  considerable.  Thus  the  arch  of 
the  aorta  may  be  increased  in  length  by  some  inches,  with  a  considerable  space 
between  the  origins  of  the  innominate,  the  carotid,  and  the  subclavian,  at  the 
same  time  that  its  walls  are  greatly  thickened,  nodulated,  and  rugged.  Some- 
times several  tubular  or  fusiform  aneurisms  are  met  with  in  the  same  vessel, 
with  healthy  portions  of  the  artery  between  them.  From  these  dilatations, 
sacculated  aneurisms  not  uncommonly  spring. 

On  examining  the  structure  of  a  fusiform  aneurism,  it  will  be  found  that 
it  is  composed  of  an  expansion  and  outgrowth  of  the  coats  of  the  artery.  The 
thickness  of  the  wall  is  maintained  by  growth  fi'om  the  inner  and  outer 
coats,  the  middle  coat  being  stretched  and  atrophied  in  proportion  to  the  size 
of  the  aneurism.  The  inner  coat  presents  the  changes  akeady  described  as 
resulting  from  endarteritis;  it  is  stifi",  rugged,  and  tuberculated  from  the 
formation  of  atheromatous  patches,  and 
frequently  calcareous  plates  are  scattered 
over  its  surface.  The  outer  coat  is 
thickened  and  composed  of  dense  fibroid 
tissue.  Microscopic  examination  shows 
that  the  middle  coat  is  thinned  in  propor- 
tion to  the  degree  of  dilatation.  If  the 
aneurism  is  of  any  considerable  size,  gaps 
are  found  here  and  there  in  which  the 
middle  coat  is  wanting,  the  diseased  inner 
coat  coming  into  direct  contact  with  the 
thickened  outer  coat.  No  coagula  are 
found  in  the  dilatation,  but  a  few  fi.la- 
meutaiy  shreds  of  fibrin  are  occasionally 
seen  attached  to  the  inner  wall.  The 
arteries  that  are  usually  the  seats  of 
fusiform  anem'ism  are  the  arch  of  the 
aorta  (Fig.  445),  the  ihacs,  the  femorals 
and    occasionally   the   axillaries.  This 

particular  form  of  aneurism  occurs  most  pig.  445._Large  Fusiform  A:icm-ism  of  Ascend 
generally  in  vessels  in  which  the  yellow  ing  Aorta  tiurstmg  into  PericarcUmu. 

elastic  coat  is  largely  developed,  and  hence 

is  rarely  met  with  in  arteries  smaller  than  the  femoral  ;  it  occurs,  however,  in 
the  basilar  artery  of  the  brain. 

The  fusiform  dilatation,  especially  when  seated  in  the  arch  of  the  aorta,  niay 
attain  a  very  considerable  magnitude,  and  may  consequently  exercise  very  in- 
jurious pressure  on  contiguous  parts,  thus  producing  great  distress  and  danger 
to  life.    It  is  usually  extremely  chronic,  increasing  very  slowly,  and  being 
compatible  with  existence  for  many  years  ;  but  it  usually  destroys  the  patient 
at  last,  and  it  may  occasion  death  in  several  ways.  Thus,  if  it  be  situated  in  the 
aorta,  death  may  take  place  from  syncope.  This  may  be  caused  by  the  ftiilm-e  of 
the  inelastic  aorta  to  fill  the  coronary  arteries  during  the  diastole  of  the  heart, or 
from  imperfect  supply  of  blood  to  the  brain.  Then,  again,  death  may  result  from 
pressure  on  important  parts,  as  on  the  bronchi  or  the  oesophagus.   When,  how- 
ever, a  tubular  aneurism  of  the  arch  of  the  aorta  occupies  the  intrapericardial 
portion  of  the  vessel,  it  not  unf  requently  happens  that,  owing  to  the  absence 
of  a  sheath  in  this  situation,  the  artery  may  rupture.    It  most  commonly 
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happens  that  a  fusiform  aneu.-ism  i-emains  quiescent,  being  a  source  of  dis- 
comfort, but  not  of  death,  until  the  sacculated  form  of  the  disease  springs  from 
Its  side  ;  and  then  this,  becoming  the  more  formidable  affection,  may 
destroy  life  m  some  of  the  ways  peculiar  to  it, 

2.  Sacculated  Aneurism.— By  a  sacculated  aneurism  is  meant  a  tumour 
springing  from  the  side  of  an  artery  or  of  a  tubular  aneurism,  with  the  interior 
ot  wfiich  It  communicates  by  a  narrow  aperture,  called  the  mouth  of  the  sac 
U^ig.  44/ ).    It  IS  generally  divided  into  the  True  and  False  varieties. 

True  Sacculated  Aneurism.— By  this  is  meant  a  partial  dUatation  of  all 
tbe  coats  of  the  vessel.  The  question  of  the  existence  of  this  form  of  aneurism 
has  given  rise  to  much  discussion,  and  although  it  is  of  little  practical  im- 
portance, It  is  of  some  pathological  interest.    Scarpa  doubted  its  occurrence, 


tig.  447.— Upper  part  of  Dcscendini:  Aorl.i 
laid  open,  showing  the  niouUi  of  the  sa(^ 
of  an  Aneurism.  The  inner  coat  round 
tlie  opening  is  irregular  from  patches  of 
atheroma  and  niasse.s  of  fibrin. 


and  Bizot  coincided  with  him.  With  these  eminent  pathologists,  however, 
I  cannot  agree  :  and  though  I  am  willing  to  admit  that  many  of  the  so-called 
"true  "  aneurisms  are  not  so  in  reality,  yet"!  cannot  doubt,  from  repeated 
observation,  that  Hodgson  was  right  in  saying  that  in  their  early  stages 
sacculated  aneurisms  are  not  unfrequently  of  the  true  kind.  Thus,  we 
occasionally  find,  as  Peacock  pointed  out,  small  digital  pouches  springing 
from  the  walls  of  some  of  the  larger  arteries,  through  the  whole  of  which  the 
external,  middle,  and  internal  coats  can  be  demonstrated  by  maceration  to 
exist ;  and  in  those  aneurisms  which  are  Ibrmed  by  the  dilatation  of  a  com- 
paratively large  portion  of  the  arterial  wall,  it  not  unfrequently  happens  that 
the  tumour  remains  of  the  true  kind  for  some  time,  as  I  have  ascertained  by 
careful  dissection.  But  after  an  aneurism  ha.s  attained  a  certain  size,  its 
coats  become  so  fused  together,  and  so  closely  incorporated  with  the  neigh- 
bouring tissues,  that  their  precise  structure  cannot  be  made  out.  Indeed  for 
a  sacculated  aneurism  to  be  of  the  rue  kind,  I  believe  that  two  conditions  are 
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necessary  : — 1,  that  the  tumour  itself  be'  small ;  and  2,  that  the  mouth  of  the 
sac  be  of  tolerably  large  dimensions.  Porter  says  that  he  has  never  met  with 
a  true  aneurism  larger  than  a  small  orange  ;  and  certainly  none  of  those  that 
I  have  seen,  provided  they  were  of  the  sacculated  kind,  have  exceeded  this 
size.  In  true  sacculated  aneurisms,  also,  it  is  necessary  that  the  mouth  of  the 
sac,  or  that  portion  of  it  which  communicates  with  the  interior  of  the  artei^y, 
should  be  of  good  size,  and  not  bear  too  great  a  disproportion  to  the  wall  of 
the  tumour.  I  cannot  conceive  a  large  sac  with  a  small  mouth  to  be  a  true 
aneurism.  But  in  all  cases  of  true  aneurism,  however  small  they  may  be,  the 
size  of  the  sac  greatly  exceeds  that  of  its  mouth.  It  is,  therefore,  clear  that 
there  must  have  been  not  only  expansion,  but  a  degree  of  hypertrophy  and 
overgrowth  of  the  wall  of  the  vessel,  just  as  in  the  tubular  aneurism,  other- 
wise the  sac  would  be  thinned  in  the  direct  ratio  of  its  expansion.  This 
overgrowth  takes  place  chiefly  from  the  outer  coat,  and,  in  a  less  degree,  from 
the  inner  and  not  at  all  from  the  middle.  When  the  sac  is  very  small  the 
expanded  middle  coat  can  be  traced  throughout  it ;  when  somewhat  larger, 
patches  of  the  middle  coat  can  be  recognized  with  wide  gaps  between  them  ; 
but  when  it  reaches  any  considerable  size  the  greater  part  is  composed  ot 
dense  fibroid  tissue  in  which  none  of  the  proper  structure  of  the  middle  coat, 
nor  in  most  cases  of  the  inner,  can  be  demonstrated. 

False  Sacculated  Aneurism  is  that  variety  of  the  disease  in  which  the 
internal,  or  the  internal  and  middle,  coats  have  been  ruptured,  and  are  conse- 
quently deficient.  This  is  by  far  the  most  frequent  form  of  sacculated  aneurism, 
and  is  that  which  is  met  with  of  so  great  a  size.  In  by  far  the  majority  of 
cases,  the  internal  coat,  and  the  innermost  layers  of  the  middle  coat,  have  been 
destroyed  by  atheromatous  degeneration,  leaving  an  erosion  or  depression  in 
the  interior  of  the  artery,  with  weakness  of  the  corresponding  portion  of  its 
wall,  which  becomes  expanded  by  the  outward  pressure  of  the  blood.  In 
these  cases  the  sac  is  formed  principally  by  the  outer  coat,  in  which  some 
remains  of  the  middle  may  still  be  recognized.  That  the  sac  is  formed  by 
chronic  inflammatory  new  growth  in  the  external  coat  and  not  merely  by 
expansion,  is  evident  from  its  being  thicker  than  the  corresponding  coat  of  a 
healthy  artery.  The  thickness  of  the  sac  is  increased  when  it  reaches  any 
considerable  size  by  adhesion  of  neighbouring  parts  to  it,  which  become  fused 
into  its  structure  as  a  consequence  of  the  chronic  inflammatory  process  set  up 
round  the  aneurism  from  the  pressure  it  exerts  on  the  suiTounding  structures. 
The  formation  of  an  aneurism  by  the  hernial  protrusion  of  the  internal  and 
middle  coats  through  an  ulcerated  aperture  in  the  external  coat  has  been 
described  ;  but,  though  there  is  a  preparation  in  the  Museum  of  the  College 
of  Surgeons  that  is  supposed  to  illustrate  this  fact,  I  doubt  the  existence  of 
such  a  form  of  the  disease,  and  after  careful  examination  think  that  the 
preparation  in  question  represents  rather  an  artificial  dissection  than  a  true 
rupture  of  this  dense  and  resisting  structure. 

Surgeons  generally  recognize  two  varieties  of  false  aneurism- — the  circum- 
scribed and  the  diffused.  By  the  Circumscribed  False  Aneurism  is  meant  that 
form  of  the  disease  in  which  the  blood  is  still  contained  within  a  sac,  formed 
by  at  least  one  of  the  arterial  coats,  however  expanded  and  altered  in  its 
structure  this  may  be.  The  term  Difftised  False  Aneurism  includes  two 
distinct  varieties  of  the  disease.  In  one  there  is  rupture  of  the  sac,  with 
general  and  widely  spread  extravasation  of  blood  into  the  areolar  tissue 


io6 


ANEUlilSM. 


d  hHh-n,      ?  ^    :  f'''     ^^PP^"«        the  sac  formed  by  the 

dilatation  and  hypertrophy  of  the  outer  coat  of  the  artery  is  ruptured,  and  the 
blood,  a  though  diffused  beyond  this,  is  still  confined  in  a  sac  of  condensed 
areolar  tissue  formed  by  that  of  the  structures  into  which  the  blood  has  been 
eflused  matted  together  with  coagulum  and  inflammatory  exudation 

1  he  terms  True  and  False  are  frequently  used  in  a  sense  somewhat  different 
to  that  above  given,  the  former  being  applied  to  all  those  aneurisms  which 
possess  a  distinct  sac  continuous  with  the  coats  of  the  artery  and  distinct 
from  he  surrounding  tissues,  and  the  latter  to  those  in  which  the  sac  is 
lormed  in  part  at  least,  from  the  condensed  connective  tissue  of  the  structures 
m  which  the  tumour  is  situated. 

3.  Dissecting  Aneurism  is  a  remarkable  form  of  the  disease,  originally 
described  by  Shekelton,  m  which  the  sac  is  situated  in  the  wall  of  the  artery 

between  its  coats.   It  originates  in  conse- 
quence of  the  interna]  coat  of  the  vessel 
becoming  eroded,  and  giving  way  before 
any  of  that  matting  together  of  the 
tissues  around  the  patch  has  taken  place, 
which  prevents  the  blood  from  being 
forced  between  the  different  tunics  of 
the  artery.    The  rupture,  although  origi- 
nating in  the  internal  coat,  always  extends 
between  the  layers  of  the  middle  one, 
splitting  this  up  into  two  laminse,  and  in 
some  cases  it  also  separates  the  middle 
from  the  external  tunic  of  the  vessel. 
On  examining  the  arteiy  in  a  case  of 
dissecting  aneurism,  its  coats  will  always 
be  found  to  be  easily  separable  from  one 
another,  and  to  be  veiy  lacerable,  often 
appearing  soft  and  sodden  as  if  mace- 
rated.  For  the  production  of  this  disease, 
indeed,  two  conditions  are  necessary  :  1 . 
That  there  be  atheromatous  disease  of 
the  artery,  destroying  a  portion  of  the 
internal  and  of  the  innermost  layere  of 
the  middle  coat ;  and  2.  That  there  be 
also  a  general  softening  of  the  tissue  of 
the  middle  coat,  with  want  of  cohesion 
between  the  different  tunics  of  the  artery : 
this,  indeed,  may  be  considered  as  the  essential  condition  disposing  to  the 
formation  of  a  dissecting  aneurism,  and  causing  the  disease  to  assume  this 
rather  than  the  sacculated  form. 

^  In  a  dissecting  aneurism  the  blood  may  often  extend  to  a  very  considerable 
distance  between  the  layers  of  the  middle  coat.  Thus  it  may  reach  from  the 
arch  of  the  aorta  to  the  iliacs,  or  from  the  same  part  to  the  bifui-cation  of  the 
carotids.  The  disease  occurs  only  in  the  aorta,  and  its  principal  branches— in 
those  arteries,  indeed,  in  which  yellow  elastic  tissue  is  abundant  in  the  middle 
coat. 

Dissecting  aneurisms  an'ange  themselves  into  three  distinci  classes.    1,  In 


-Rupture  of  Lining  Membrane  of  Aorta  , 
giving  rise  to  a  Dissecting  Aneurism  wliicli 
burst  into  Pericardium.  Aorta  much  dilated 
and  covered  with  Calcareous  Plates,  excejit 
where  the  Aneurism  occurred:  there  it  was 
atlieromatous. 
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one  class,  the  blood,  after  having  passed  for  a  distance  of  several  inches,  or 
even  more,  through  the  substance  of  the  middle  coat,  bursts  through  the 
external  coat,  and  becomes  effused  into  the  areolar  tissue  outside  the  vessel 
and  around  the  seat  of  rupture,  or  into  the  neighbouring  cavities  (Fig.  448). 
In  these  cases,  which  constitute  the  most  common  variety  of  the  disease, 
death  usually  occurs  rapidly,  the  patient  feeling  intense  pain  along  the  line 
of  rupture,  and  falling  into  a  state  of  syncope.  2.  The  external  coat  may 
resist  the  impulse  of  the  blood,  which  consequently  continues  to  pass  between 
the  layers  of  the  middle  coat  until  it  meets  a  softened  and  atheromatous 
patch,  and  then  again  bursts  into  the  canal  of  the  artery.  In  this  form  of  the 
disease,  the  patient  may  live  for  years  after  the  occurrence  of  the  rupture  ; 
the  new  channel  that  the  blood  has  taken  becoming  lined  with  a  dense  smooth 
membrane,  and  resembling  closely  the  interior  of  the  artery,  from  which, 
however,  it  is  separated  by  a  kind  of  septum.  The  appearance  here  presented 
by  the  vessel  has  occasionally  been  erroneously  described  as  constituting 
a  double  aorta.  3.  The  blood  may  find  its  way  between  the  lamina  of  the 
middle  coat,  but  does  not  escape  farther  by  rupture  of  the  external,  or  by  the 
giving  way  of  the  lining  membrane  of  the  vessel.  A  sac  is  consequently 
formed  in  the  substance  of  the  middle  coat,  which  may  become  chronic,  but 
which  will  at  last  rupture  externally. 

Process  of  rormation  of  an  Aneurism. — The  sequence  of  the  changes 
leading  to  the  formation  of  an  aneurism  is  briefly  as  follows.  The  artery 
having  been  affected  with  chronic  endarteritis,  a  patch  of  atheromatous 
softening  forms,  and  the  lining  membrane  covering  it,  perhaps  Avitli  a  portion 
of  the  inner  layers  of  the  middle  coat,  becomes  eroded ;  or  the  walls  of  the 
vessel  may  be  weakened  at  this  point  without  any  destruction  of  their  coats. 
Cohesion,  however,  takes  place  between  the  tissues  of  the  vessel  at  the  eroded 
or  weakened  spot ;  and  the  outer  coat  becomes  strengthened  and  thickened 
by  the  formation  of  dense  fibroid  tissue.  Dilatation  next  takes  place  at  this 
point ;  if  of  the  entire  coats,  a  irue  aneurism  is  formed  ;  if  of  the  eroded 
tunics,  a  false  aneurism  occm's  :  but  if  no  cohesion  have  previously  taken 
place  between  the  different  coats  of  the  vessel,  the  blood  becomes  effused  into 
and  between  them,  thus  constituting  a  dissecting  aneurism. 

Structure  of  a  Sacculated  Aneurism. — An  aneurismal  sac,  if  it  be 
composed  of  a  dilatation  of  the  coats  of  an  artery,  may  be  recognized  on 
dissection  by  the  atheromatous  and  calcareous  patches  which  are  met  with  in 
the  tissues  of  which  it  is  composed.  If  it  be  a  false  aneurism,  it  will  be  found 
that  there  is  little,  if  any,  of  these  deposits  in  the  walls  of  the  sac.  An 
aneurismal  sac  may  vary  in  size,  from  a  tumour  not  larger  than  a  cherry  to  a 
growth  of  the  magnitude  of  a  cocoa-nut.  The  mouth,  which  is  oval  or 
round  in  shape,  varies  greatly  in  size,  being  always  very  small  in  proportion 
to  the  sac.  Usually  the  interior  of  an  aneurismal  sac  contains  a  quantity  of 
colourless  fibrin,  arranged  in  concentric  laminaa  of  but  moderate  thickness  ; 
these  laminte  of  fibrin  are  of  a  pale-buff  colour,  dry,  and  somewhat  brittle 
where  they  are  most  closely  applied  to  the  wall  of  the  sac  ;  the  more  external 
were  first  deposited,  and  occasionally  are  found  to  have  undergone  a  kind  of 
fatty  degeneration  ;  as  we  approach  the  interior  of  the  vessel,  they  become 
softer  and  more  coloured,  and  at  last,  in  the  central  portions,  dark  masses  of 
coagulum  are  often  met  with. 

This  colourless  laminated  fibrin  was  termed  by  Broca  the  active  clot,  as  it  is 


io8 


ANEURim. 


(leposited  only  when  the  blood  is  in  motion  in  the  sac  of  the  aneurism.  It  is 
lormed  in  the  same  way  as  a  colourless  throml)U8  in  a  diseased  vein  (see 
p.  54),  the  first  step  in  the  process  being  the  adhesion  of  a  layer  of  white 
corpuscles  to  the  diseased  surfece  of  the  aneurismal  sac.  These  disintej^rate, 
and  thus  determine  the  formation  of  a  layer  of  fibrin.  The  microscopic 
examination  of  recent  laminated  clot  shows  the  presence  of  numerous  white 
corpuscles  which  have  escaped  disintegration  between  the  layei-s  of  fibrin.  It 
is  thought  by  some  physiologists  that  possibly  these  are  of  a  different  natui-e 
from  those  which  take  part  in  the  process  of  coagulation.  In  the  older  layers  of 
clot  no  corpuscles  are  recognizable,  but  much  fatty  and  granular  matter  is 
always  found,  which  may  have  resulted  from  their  disintegi'ation.  The  part 
played  by  the  adhesion  of  the  corpuscles  in  the  formation  of  laminated  fibrin 
explaiiis  the  influence  of  retardation  of  the  blood-stream  on  its  formation. 
In  fusiform  aneurisms  in  which  the  flow  of  blood  is  rapid  throughout  the 
dilated  vessel,  adhesion  takes  place  with  difficulty,  and  no  clot  is  usually 
formed,  while  in  sacculated  aneurisms  in  which  the  movement  of  the  blood  is 

necessarily  much  slower,  laminated 
fibrin  is  always  abundantly  deposited. 
It  will  be  afterwards  seen  that  those 
modes  of  treatment  by  which  the  flow 
of  blood  through  the  sac  is  retarded, 
exert  the  most  powerful  influence  in 
determining  the  deposit  of  layers  of 
clot.  The  colom-  of  the  clot  varies  in 
different  cases  ;  the  more  rapid  the 
flow  of  blood,  the  fewer  red  corpuscles 
will  be  entangled  in  the  coaguluiu,  the 
slower  it  is  the  darker  the  clot  will  be. 
Complete  arrest  of  the  circulation  leads 
to  the  formation  of  an  ordinary  dark 

Fig.  449.-La,ge  A„«u-is.n  of  Ascending  Aorta,  blood-clot,  CXaCtly  like   that  produCCd 

I)rojecting  against  (and  protruding  outwards)  tlie  wllCn  blood,  withdrawn  frOUl  the  bodv 

nt)s.    Layers  of  Laminated  Fibrin  arranged  in  •       i,         t    .  ,  ^,  ■  ' 

the  direction  of  the  Current  of  the  Blood.  IS  allOWeO   tO  COagulate.     Clot  of  this 

kind  is  always  found  post-7nortei)i  in  the 
middle  of  the  sac  of  the  aneurism,  and  is  then  formed  probably  immediately 
before  or  after  death.  Those  modes  of  treatment  which  completely  arrest  the 
flow  of  blood  into  the  sac  cause  tlie  formation  of  a  similar  coagulum.  It  is 
the  passim  clot  of  Broca. 

The  layers  of  fibrin  in  the  laminated  clot  are  more  or  less  concentrically 
arranged,  but  no  single  lamina  reaches  over  the  whole  sac.  The  older  layers 
bear  evidence  of  having  been  formed  when  the  cavity  wa.s  smaller  and 
subsequently  flattened  out  against  the  enlarged  walls  of  the  sac  (Fig.  441) ), 
The  deposit  of  laminated  fibrin  exerts  a  powerful  influence  in  prcA-enting 
the  too  rapid  increase  of  the  tumour.  The  lining  of  the  walls  of  tiie  sac 
with  such  a  tough  and  elastic  material  as  the  stratified  fibrin,  must 
greatly  tend  to  deaden  the  force  of  the  wave  of  blood  that  is  jirnjected 
against  what  would  otherwise  be  an  unprotected  membrane.  Another  great 
purpose  it  serves  is  to  lessen  the  capacity  of  the  sac,  and  thus  to  diminish 
the  pressure  on  surrounding  parts,  the  distending  force  of  the  aneurism 
being  proportional  to  the  area  of  the  sac  as  well  as  to  the  force  with 
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which  the  blood  is  driven  into  it.  In  those  cases  in  which  tlie  laminated 
fibrin  is  small  in  quantity  or  altogether  deficient,  the  aneurismal  tumour 
rapidly  increases  with  a  forcible  pulsation  that  is  not  met  with  in  other 
circumstances.  The  dark  coagulum  or  passive  clot  of  Broca  is  a  less  efiicient 
support  to  the  wall  of  an  aneurism  than  the  colouriess  or  active  clot.  It  is 
much  softer  in  consistence,  and  at  first  contains  a  considerable  amount  of 
serum  ;  this  gradually  squeezes  out  as  the  clot  contracts  which  thus  becomes 
considerably  diminished  in  bulk.  If  the  clot  completely  fills  the  sac  this 
contraction  may  possibly  be  followed  by  the  re-establishment  of  a  cavity,  but 
the  experience  of  some  of  the  modern  modes  of  treatment  shows  that  it  is 
not  very  likely  to  occur,  the  contraction  of  the  clot  being  accompanied  by  a 
corresponding  diminution  in  the  size  of  the  sac,  chiefly  due  to  the  pressure  of 
the  siu'rounding  structm-es.  The  clot  further  diminishes  from  the  disintegra- 
tion of  the  red  corpuscles  which  form  the  chief  part  of  its  bulk.  As  this 
takes  place  it  becomes  decolorized,  and  thus,  if  the  sac  is  only  partly  filled 
by  a  dark  clot,  this  becomes  flattened  out  and  finally  forms  a  layer  indistin- 
guishable from  the  laminae  of  colourless  fibrin. 

Pressure-Effects. — As  the  sac  of  an  aneurism  enlarges,  it  exerts  injurious 
and  often  fatal  effects  by  its  pressure  upon  contiguous 
parts.  These  pressure-effects  deserve  attentive  study, 
as  they  constitute  an  important  and,  in  some  instances, 
the  sole  element  in  the  diagnosis  of  aneurism.  The 
])ressure  on  the  surrounding  parts  increases  with  the 
size  of  the  sac.  Dr.  W.  H.  Stone  thus  describes  the 
influence  of  increase  in  size  on  pressure  :  "  The  hydro- 
static force  rises  rapidly  as  the  sac  enlarges  ;  in  fact 
in  a  modified  geometrical  ratio  as  against  a  simple 
arithmetical  increase  of  the  heart's  impulse.  We  are 
thus  from  the  first  losing  ground,  and  the  malady  is 
gaining  on  us  according  to  some  simple  function  of  the 
fundamental  law  of  equality  of  pressure  in  all  directions. 
Haughton  estimates  the  hsemostatic  pressure  of  the 
blood  in  the  human  arteries  as  equal  to  a  column  of 
9*923  feet.  Taking  the  aneurism  as  of  3  inches  in 
diameter,  its  internal  surface  will  be  28*27  square 
inches,  which  gives  a  tension  of  12*24  pounds.  If  the 
sac  rises  to  4  inches  diameter,  this  increases  to  50*26 
inches  of  surface  and  to  a  tension  of  nearly  25  pounds." 

One  of  the  most  common  pressure-effects  of  aneurism 
is  the  occurrence  of  oedema  of  the  limb  or  part,  owing  to 
the  compression  exercised  by  the  tumour  upon  the  large 
and  dee])  venous  trunks  in  its  vicinity.   The  consequent 

obstruction  to  the  venous  circulation  in  the  interior  of  the  limb  may  give  rise 
also  to  a  distended  or  varicose  condition  of  the  subcutaneous  vessels,  and  in 
some  instances  it  may  even  go  on  to  the  production  of  gangrene.  The  pres- 
sm-e  of  the  sac,  also,  on  neighbouring  arteries,  or  even  on  the  upper  part  of 
the  very  vessel  from  which  it  springs,  and  its  interference  with  the  general 
capillary  circulation  of  a  part,  are  commonly  associated  with  compression  of  the 
veins,  and  may  considerably  increase  the  ill-consequences  resulting  from  it. 
The  pressure  upon  a  neighbouring  artery  may  go  on  to  perforation  of  the 


-  Flattening  of 
Posterior  Tibial  Nerve  by 
pressure  of  an  Aneurism 
of  the  Calf. 


no 


ANEURISM. 


vessel  by  the  sac,  and  so  a  commaniciition  between  the  two  may  be  set  up  ; 
tluis  imeunsm  of  the  aorta  has  been  known  to  perforate  and  communicate 
with  the  pulmonary  artery.    By  its  pressure  upon  neighbouring  nervea,  an 
aneurismal  sac  may  give  rise  either  to  great  pain  in  the  part  supphed  by 
tiiem,  or  to  disturbance  of  tlieir  function  ;  the  nerves  themselves  Ijecoming, 
m  some  cases,  expanded  or  flattened  out,  and  ribbon-like  (Fig.  4;jO),  and  in 
other  instances  considerably  elongated.    The  pain  in  the  nerves  is  often  one 
of  the  earhest  signs  of  the  existence  of  an  aneurism.    The  pain  is  usually  of 
two  kinds:  it  is  either  lancinating  and  radiating  along  the  course  of  the  nerve 
that  is  compressed  ;  or,  when  the  tumour  presses  severely  upon  neighbouring 
parts  and  tissues,  more  especially  if  it  give  rise  to  erosion  of  the  bones  (as  in 
Tig.  449),  an  aching,  burning,  tearing,  or  boring  sensation  is  often  experienced 
m  the  part  subjected  to  the  pressure.    In  other  cases,  again,  important  modifi- 
cations m  the  function  of  parts  take  place,  in  consequence  of  the  pressure  that 
is  exercised  upon  their  nerves.    Thus,  for  instance,  the  compression  of  the 
recuiTent  laryngeal  nerve  will  occasion  hoarseness  of  voice  from  paralysis  of 
the  adductor  and  difficulty  of  breathing,  depending  on  spasm  or  paralysis  of 
the  abductors  of  the  vocal  cords.    On  the  hones  an  aneurism  may  produce 
very  important  effects  by  its  pressure,  often  deeply  eroding  the  osseous  tissue. 
If  the  bone  be  a  flat  one,  as  the  sternum,  the  aneurism  may  perforate  it  by 
making  as  smooth  and  round  a  hole  in  it  as  if  this  had  been  worked  by  the 
trephine.    Glandular  organs  and  their  duds  in  the  neighbom-hood  of  aneurisms 
suffer  the  most  injurious  effects  from  the  pressure  of  these  tumours,  theii- 
functions  being  arrested,  and  the  passage  of  their  secretions  interfered  with  ; 
soj'also,  by  the  pressure  exercised  on  the  trachea  and  cesophagus,  respiration 
and  deglutition  may  be  seriously  impeded. 

Number. — Aneurisms,  though  usually  single,  are  not  very  unfrequently 
multiple.  There  may  be  more  than  one  tumour  of  the  kind  in  the  same 
limb  ;  thus  the  iliac  and  femoral  arteries  on  the  same  side  may  both  be 
affected.  In  other  cases,  corresponding  arteries  in  opi^osite  bmbs  are  the  sea/- 
of  aneurism  ;  thus  the  two  popliteals  are  not  unfrequently  found  to  be  the 
seat  of  this  disease,  and  occasionally  an  aneurism  may  exist  in  one  of  the  limbs, 
and  others  in|the  arteries  of  the  interior  of  the  body.  jSTumerous  aneurismal 
tumours  are  at  times  met  with  in  the  same  person  ;  thus,  Pelletau  records  a 
case  in  which  no  fewer  than  sixty-five  were  observed. 

Duration. — The  duration  of  an  aneurism  varies  very  greatly.  In  young 
full-blooded  persons  it  often  makes  progress  with,  great  rapidity  :  whereas  iii 
-elderly  people  of  feeble  constitution,  in  whom  it  is  accompanied  by  more  or 
less  debility  of  the  heart's  action,  the  disease  may  assume  a  very  chronic 
form  ;  thus,  Hodgson  relates  the  case  of  an  aneurism  of  the  femoral  artery  of 
twenty  years'  duration.  Much  ako  will  depend  on  the  situation  of  the 
aneurism,  the  size  of  the  mouth  of  the  sac,  and  the  relation  of  the  sac  to  the 
impulse  of  the  blood  into  it ;  the  larger  and  more  direct  the  mouth  of  the 
tumour,  the  more  readily  will  the  blood  be  projected  into  it  at  each  impulse  of 
the  heart,  and  the  more  quickly  will  it  expand. 

Symptoms. — The  symptoms  of  an  aneurism  are  of  two  kiuds  :  1.  Those 
that  are  peculiar  to  this  disease  ;  and  2.  Those  that  are  simply  dependent  on 
the  presence  of  the  tumour  occasioned  by  the  enlarging  sac.  The  peculiar  or 
pathognomonic  signs  arc  those  that  are  dependent  on  the  communication  of 
•the  sac  with  the  artery,  and  which  are  ascertained  by  the  manual  and  auscul- 
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tatoiy  examinatiou  of  the  tumour  ;  those  that  are  dependent  on  the  mere  size 
of  the  growth  are  the  pressure-effects.  It  is  of  course  only  m  external  aneurisms 
that  those  signs  which  are  ascertainable  on  manual  examinatiou  of  the  tumour 
can  usually  be  recognized.  In  internal  aneurisms,  in  the  majority  of  cases,  the 
auscultatory  signs  and  the  pressure-effects  afford  the  best  indications  of  the 
presence  and  nature  of  the  tumour ;  though,  when  this  approaches  the  surface, 
much  information  can  be  gained  by  palpation. 

Symptoms  of  External  Circumscribed  Aneurism. — The  tumour  is 
usually  round  or  oval,  distinctly  circumscribed,  and  situated  upon  and  in 
close  connection  with  some  large  artery.  It  is  at  first  somewhat  compressible, 
but  afterwards  becomes  more  and  more  solid  as  fibrin  Is  deposited  in  it.  The 
most  marked  sign  is,  perhaps,  the  pulsation  that  is  felt  in  it  from  the  very  first. 
This  is  of  adistensile,  eccentric,  and  expanding  character,  separating  the  hands 
when  laid  upon  each  side  of  the  tumour,  by  a  distinct  impulse  from  within 
outwards.  The  pulsation  is  most  forcible  in  an  aneurism  in  which  there  is 
but  little  laminated  fibrin  ;  and^as  this  increases  in  quantity  the  pulsation 
gradually  loses  its  tense  expanding  character,  being  converted  into  a  dead  thud, 
and  in  some  cases  ceasing  entirely.  When  pulsation  is  obscure,  the  compres- 
sion of  the  artery  below4,the  sac  will  cause  it  to  become  more  distinct,  or  it 
may  be  increased  in  distinctness  by  elevating  the  limb  or  part  affected.  When 
the  artery  above  the  sac  is  compressed,  the  flow  of  blood  into  the  tumour  is 
necessarily  arrested,  and  a  considerable  quantity  of  its  more  fluid  contents  may 
be  squeezed  out  by  gentle  pressure.  If  the  hands  be  then  laid  upon  each  side 
of  the  tumour,  and  the  pressure  be  suddenly  taken  off  the  artery,  the  blood 
will  be  found  to  rush  into  and  distend  the  sac  by  a  sudden  stroke,  separating 
the  hands  from  one  another.  This  may  be  looked  upon  as  one  of  the  most 
characteristic  signs  of  aneurism. 

The  iruit  or  sound  emitted  by  the  blood  in  its  passage  through  an  aneu- 
rismal  sac  was  first  noticed  by  Ambroise  Pare.  It  varies  much  in  character, 
being  usually  loud,  rasping  or  sawing — loudest  and  roughest  in  tubular  aneu- 
risms. Occasionally  the  bruit  is  double,  and  if  so,  it  clearly  indicates  the 
sacculated  nature  of  the  aneurism.  It  is  possible,  however,  that  when  gTeat 
aortic  regurgitation  is  present,  the  backward  current  of  blood  in  the  large 
vessels  might  give  rise  to  a  feeble  diastolic  murmur  in  a  fusiform  aneurism. 
In  many  cases  it  is  altogether  absent ;  this  especially  happens  in  sacculated 
aneurisms  with  small  mouths,  or  in  those  that  are  much  distended  with  coagula 
and  blood.  The  absence  of  sound,  therefore,  in  a  tumour  must  not  be  taken 
as  a  proof  that  it  is  not  an  aneurism.  The  sound  is  usually  best  heard  in 
aneurisms  that  are  not  too  fully  distended  with  blood  ;  indeed,  it  is  usually 
most  distinct  when  the  sac  is  partially  emptied.  Thus,  for  instance,  it  not  un- 
frequently  happens  that,  in  an  aneurism  of  the  ham  or  thigh  no  bruit,  or  but 
a  very  faint  one,  is  audible  so  long  as  the  patient  is  standing  ;  but  if  he  lie 
down,  and  elevate  the  limb  so  as  partly  to  empty  the  sac,  then  it  may  be 
distinctly  heard.  Another  sign  of  considerable  importance  consists  in  the 
diminution  in  the  size  of  the  tumour,  and  the  cessation  of  the  jmlsation  and 
iruit  on  compressing  the  vessel  leading  to  the  sac,  and  the  immediate  and 
sudden  return  of  these  signs  on  removing  the  pressure  from  the  artery. 

Many  of  the  symptoms  that  have  just  been  described  arc  peculiar  to  and 
their  combination  is  characteristic  of  aneurism,  being  dependent  on  the  com- 
munication that  exists  between  the  artery  and  tlie  sac.    Those  that  result  from 
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o  I  P^^-t«  are  common  to  aneurism  and 

^  •   .  '         '^"'^^^'^        °^  «^  «P««>'al  a  character  as 

those  that  have  just  been  described,  they  are  of  considerable  importance  in 
determmmg  the  nature  of  the  disease  when  taken  in  conjunction  with  the 
other  symptoms. 

Symptoms  of  Diffused  Aneurism. -When  a  sacculated  circumscribed 
aneurism  becomes  diffused,  the  sac  having  given  way,  but  the  blood  being  still 
bounded  by  the  tissues  of  the  limb,  the  patient  experiences  a  sudden  and  acute 
pam  in  the  part,  and  usually  becomes  pale,  cold,  and  faint.    On  examination. 
1  will  be  found  that  the  tumour  has  suddenly  and  greatly  increased  in  size  at 
the  same  time  that  it  has  lost  its  circumscribed  and  distinct  outline  The 
pulsation  and  bruit  become  materially  diminished  in  force  and  in  distinctness 
having  receded  as  it  were  from  the  surface,  and  may  disappear  altogether  The 
limb  may  also  become  oedematous,  or  may  suffer  in  other  ways  from  the  diffiised 
effects  of  the  pressure  of  the  aneurismal  swelling  upon  the  neighbouring  vein« 
and  tissues.    At  the  same  time,  the  circulation  in  it  being  greatly  obstructed 
the  hmb  may  become  cold  and  livid,  and  a  sensation  of  weight '  and  general 
mutihty  will  be  experienced  in  it.    In  these  circumstances  the  aneurismal 
swelling  usually  becomes  harder,  in  consequence  of  the  coagulation  of  the  blood 
111  the  areolar  tissue  around  the  sac  ;  by  which  indeed  the  further  extension  of 
the  disease  is  arrested,  and  a  fresh  boundary  is  often  formed,  so  as  to  limit  the 
extravasated  blood.    If  it  be  left  to  itself,  the  tumour  will  now  usually  increase 
rapidly  m  size,  sometimes  without,  sometimes  with  much  pulsation,  so  that  at 
last  It  may  so  obstruct  the  circulation  through  the  limb  as  to  occasion  gangrene 
The  tension  caused  by  the  rapid  increase  of  the  tumour  excites  more  or  less 
acute  inflammation  in  the  surrounding  structures.   As  it  advances  towards  the 
surface,  the  skin  covering  it  becomes  thinned  and  reddened,  the  tumour  be- 
comes soft  and  semi-fluctuating  owing  to  the  coagulum  breaking  down,  and 
eventually  external  rupture  will  ensue. 

In  some  cases  it  happens  that,  when  rupture  of  the  sac  takes  place,  the 
effused  blood,  instead  of  being  limited  by  the  surromiding  areolar  tissue,  be- 
comes suddenly  and  widely  extravasated  into  the  substance  of  the  limb.  When 
this  untoward  accident  happens,  the  shock  and  local  disturbance  are  very  trreat, 
and  tihe  patient  is  suddenly  seized  with  very  severe  lancinating  and  numbing 
pain  in  the  part.    The  pain  is  most  severe  in  those  cases  in  which  the  rupture 
takes  place  under  the  deep  fascia,  by  which  the  eflPused  blood  is  tightly  bound 
down  ;  and  it  may  be  so  intense  as  to  occasion  syncope.    In  other  instances, 
faintness  occurs  from  the  sudden  escape  of  blood  from  the  current  of  the  cir- 
culation into  the  substance  of  the  part,  being  most  marked  in  those  cases 
in  which  the  blood  is  suddenly  and  largely  effused  into  the  areolar  tissue.  If 
the  extravasation  happen  in  a  limb,  this  will  become  greatly  swollen,  hard, 
brawny,  and  cold.    The  superficial  veins  are  congested,  and  the  circulation  in 
the  lower  parts  of  the  member  is  soon  completely  arrested  by  the  pressure 
of  the  extravasated  and  semi-coagulated  blood  upon  its  vessels,  more  par- 
ticularly the  large  venous  trunks.     In  consequence  of  this,  gangrene  of  a 
moist  kind  usually  makes  its  appearance,  and  speedily  destroys  the  i)atient's 
hfe. 

Diagnosis. — The  diagnosis  of  aneurism  may  in  many  cases  be  effected  with 
the  greatest  possible  ease  by  a  student  in  surgery;  in  other  instances  it  requires 
a  vast  amount  of  care,  and  the  most  experienced  judgment,  to  come  to  a  correct 
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conclusion  as  to  the  nature  of  the  tumour.  This  is  easily  done  when  the  aneu- 
rism is  superficial,  recent,  and  circumscribed,  the  blood  in  it  being  fluid,  and 
all  the  signs  of  the  disease  well  marked.  The  diagnosis  is  often  extremely 
difficult  when  the  aneurism  is  deeply  seated,  or,  if  external,  when  it  is  old  and 
filled  with  coagula  ;  also,  if  acute  inflammation  or  suppuration  have  taken 
place  about  it,  or  if  it  have  become  diffused. 

In  making  the  diagnosis  of  aneurism  we  have,  in  the  first  place,  to  ascertain 
the  existence  or  absence  of  a  tumoiu- ;  and,  after  this  has  been  done,  to  decide 
whether  it  be  aneurismal  or  of  some  other  character.  Both  points,  the  latter 
especially,  are  difficult  to  determine  in  internal  aneurisms  ;  in  the  external 
the  doubt  is  nob  as  to  the  presence  of  a  tumour,  but  as  to  its  nature.  The 
tumours  with  which  aneurisms  may  be  confounded  may  conveniently  be 
divided  into  two  classes — those  that  do  and  those  that  do  not  pulsate. 

Every  pulsating  tumour  is  not  an  aneurism. — Thus  there  may  be 
])ulsation  iu  various  kinds  of  enceplialoid  tumour  or  soft  sarcoma,  or  in  groivlhs 
composed  of  ncevoid  tissue.  In  such  cases  as  these,  many  of  the  signs  of 
aneurism  are  present ;  thus  the  size  of  the  tumour  may  be  diminished  by 
compression,  and  the  distinct  influx  of  blood  into  it  may  be  felt  on  the  re- 
moval of  the  pressure,  the  tumour  returning  to  its  original  size  with  a  soft 
swelling  pulsation  :  there  may  also  be  a  bruit,  often  of  a  loud  and  distinct 
character.  But  these  tumours  may  generally  be  distinguished  from  aneurisms 
by  their  not  being  quite  so  distinctly  circumscribed — and  being  soft,  spongy, 
and  elastic,  without  the  sensation  of  fluid  that  is  met  with  in  some  forms  of 
aneurism,  or  of  solid  coagula  that  occurs  in  others.  Again,  the  bruit  is  either 
soft,  blowing,  and  more  prolonged,  or  else  sharp  and  superficial  ;  the  pulsation, 
also,  is  not  so  distinct,  and  is  more  of  the  nature  of  a  general  swelling  and 
heaving  of  the  tumour  than  of  a  distinct  thump.  Much  light  is  occa- 
sionally thrown  upon  these  affections  by  their  being  met  with  in  situations 
where  aneurism  cannot  occur  owing  to  the  absence  of  any  arteries  of  sufficient 
size  to  give  rise  to  it,  as,  for  instance,  on  the  head  of  the  tibia  or  the  side  of 
the  pelvis  ;  but  if  a  tmiaour  of  this  kind  be  situated  upon  or  under  a  large 
artery  in  the  usual  site  of  aneurism,  then  the  diagnosis  is  certainly  replete 
with  difficulty,  and  cannot  indeed  in  many  cases  be  made.  Several  instances 
have  occurred,  in  which  Surgeons  of  the  greatest  skill  and  experience  (as 
Oiithrie  and  Stanley)  have  ligatured  arteries  on  the  supposition  that  they  had 
to  do  with  aneurism,  when  in  reality  it  was  one  of  the  pulsating  tumours  just 
mentioned  that  closely  simulated  it. 

Pulsation  may  be  communicated  to  a  tumour  of  a  fiuid  chartictsr  seated 
upon  an  artery ;  here  the  diagnosis,  though  often  difficult,  is  more  readily 
made  than  in  the  last  case.  Attention  to  the  history  of  the  case,  to  the  im- 
possibility of  diminishing  the  tumour  by  pressure  either  directly  upon  it  or  on 
the  artery  leading  to  it,  its  fluctuation,  and  want  of  circumscription,  will 
usually  point  out  its  nature.  Especial  attention  should  likewise  be  paid  to 
the  facts  that  the  pulsation  is  a  distinct  heaving  up  and  down  of  the  tumour,  and 
neither  eccentric  nor  distensile,  and  that  the  swelling  may  often  be  wholly  or 
partly  separated,  by  raising  it  up,  from  the  artery  lying  beneath  it.  By 
attention  to  these  points,  abscesses  in  the  axilla,  under  the  pectorals,  at  the  root 
of  the  neck,  and  in  other  situations  where  pulsation  may  readily  be  com- 
municated to  the  fluid  mass,  can  be  distinguished  from  aneurisms  ;  yet  erroi's  in 
diagnosis  have  happened,  and  will  continue  to  do  so,  from  the  intrinsic  difficulty 
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of  these  cases,  aud  from  no  want  of  skill  or  care  on  the  part  of  the  Surgeon  :  and 
those  will  be  most  charitable  in  their  criticisms  of  tlie  mistakes  oi' others,  who 
have  most  irequently  had  occasion  to  experience  these  difficulties  in  their  own 
practice. 

Tumours  that  do  not  pulsate,  either  by  their  own  vessels  or  by  those 
that  lie  beneath  them,  are  not  so  readily  confounded  with  aneurism  as  the  class 
of  aifections  that  has  just  been  described.    Yet  it  must  be  borne  in  mind  that 
in  some  instances  even  aneurisms  do  not  pulsate,  or  do  so  but  very  indis- 
tinctly, having  become  filled  with  a  dense 
and  firm  coagulum.    The  non-pulsating 
tumours   that  chiefly  require  attention 
are  glanchilar  swellings,  seated  over  the 
carotid  artery  at  the  root  of  the  neck,  or 
in  the  popliteal  space.    In  the  neck  some 
thyroid  tumours  may  also  closely  resemble 
aneurisms.  If  these  be  of  a  fluid  character, 
their  fluctuation,  unvarying  size,  and  the 
want  of  pulsation  in  them,  sufficiently 
indicate  that  they  are  not  connected  with 
the  artery,  from  which  they  may  also 
frequently  be  separated,  and  upon  which 
they  may  be  distinctly  moved.    If  solid, 
they  are  usually  irregular  and  nodulated 
on  the  surface,  and  can  frequently  be 
detached  by  the  fingers  being  passed 
underneath  them  and  raising  them  from 
the  subjacent  vessel.     There  is  much 
danger  of  mistaking  a  consolidated  aneu- 
rism which  is  undergoing  or  has  under- 
gone spontaneous  cure,  and  in  which 
there  is  consequently  no  pulsation,  for  a 
solid   tmnour  of  some  kind.     I  have 
known  one  instance  in  which  the  thigh 
was  amputated  for  a  very  painful  solid 
tumour  of  the  pophteal  space,  which 
proved  on  dissection  to  be  a  consolidated  aneurism  pressing  upon  the  posterior 
tibial  nerve  (Fig.  451). 

Aneurisms,  more  particularly  those  that  are  diffused,  have  not  unfrequently 
been  mistaken  for  abscesses  ;  and  it  is  no  very  uncommon  thing  for  a  Surgeon 
to  be  called  to  an  aneurism  which,  under  this  supposition,  has  been  diligently 
poulticed,  or  painted  with  iodine.  I  have  twice  ligatured  the  external  iliac  for 
aneurisms  of  the  groin  that  had  been  mistaken  for  abscesses.  Occasionally, 
the  more  fatal  error  has  been  committed  of  puncturing  the  tumour  with  the 
view  of  letting  out  pus,  when  none  appeared,  and,  either  immediately  or  after 
a  lapse  of  a  few  hours,  profuse  arterial  haemorrhage  ensued.  That  this  acci- 
dent may  arise  from  the  intrinsic  diflicultics  of  the  diagnosis,  is  evident  from 
the  fact  that  it  ha8ha])])ened  to  such  Surgeons  as  Desault,  Pelletan,  Dupuytren, 
Pirogoff,  and  many  others.  I  liave  once  seen  this  accident  occur  to  a  Surgeon 
of  considerable  experience,  who,  mistaking  a  diffused  popliteal  aneurism  for  an 
abscess,  opened  it  with  a  bistoury,  but  finding  no  pus,  applied  a  poultice  ; 


Fig.  451.— Section  of  Aneurism  of  Calf,  undei'- 
going  spontaneous  etn-e,  mistaken  for  Tu- 
mour. Limb  amputated,  (ct)  Black  recent 
Coagulum.  lying  in  centre  of  Laminated  Fi- 
brin.  (//)  Posterior  Tibial  Nerve  stretched. 
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alarming  hEeinorrhag-e  eusued  in  about  forty  liours,  and  I  amputated  the  thigh 
ou  the  second  da\'  after  this  untoward  occurrence. 

The  diiiiculty  in  diagnosis  is  especially  apt  to  occur  in  those  aneurisms 
which,  having  become  diffused,  have  ceased  to  pulsate,  have  no  bruit,  are 
elastic,  softened,  and  difSuent  to  the  feel,  aud  in  which  the  skin  has  become 
reddened  and  iuflamed  by  pressure  fi'om  within.  It  is  only  by  careful  attention 
to  the  history  of  the  case,  and  by  skilful  manipulation,  that  the  true  nature 
of  the  tumour  can  be  made  out.  But  an  aneurism  may  actually  become 
associated  with  an  abscess  in  one  or  two  ways.  Thus  it  may  suppurate,  the 
inflammation  taking  place  in  the  areolar  tissue  around  it,  with  sweUing, 
redness,  oedema,  and  heat  of  the  integumental  structures,  increase  of  size  in  the 
tumour,  and  probably  solidification  of  it.  If  this  abscess  be  opened  or  allowed 
to  burst,  dark  grumous  pus  will  escape,  followed  by  coagula  and  masses  of 
broken-down  decolorized  fibrin,  and  sometimes  accompanied,  but  more  usually 
followed  after  a  lapse  of  some  hours,  by  a  free  and  perhaps  fatal  discharge 
of  florid  blood. 

Another  form  of  combination  between  abscesses  and  aneurism  consists  in 
the  opening  of  an  artery  by  ulceration  into  the  cavity  of  an  abscess,  so  that  the 
blood  is  pi'ojected  directly  into  this  from  the  opened  vessel.  In  cases  of  this 
kind — of  which  the  instance  that  occurred  to  Liston  is  a  good  example — 
we  have  the  ordinary  signs  of  abscess,  usually  of  a  chronic  character,  to  which 
those  of  an  aneurism  are  generally  superadded  suddenly,  with  great  increase  in 
the  bulk  of  the  tumour.  This  accident  has  been  observed  chiefly  in  abscess  of 
the  neck,  opening  up  a  communication  with  the  carotid  artery. 

With  rheumatism  and  neuralgia  it  would  at  first  appear  to  be  difficult 
to  confound  an  aneurism,  but  in  practice  it  is  not  so.  I  have  known  several 
cases  in  which  the  lancinating  pains  of  aneurism,  more  especially  when  the 
tumour  was  internal,  have  been  mistaken  and  treated  for  rheumatic  or 
neuralgic  aflFections  ;  and  I  have  even  known  the  pain  occasioned  by  the 
presence  of  a  large  aneurism  of  the  thigh  treated  for  several  weeks  as 
rheumatism.  In  a  large  proportion  of  popliteal  aneurisms  the  patient  first 
presents  himself  for  rheumatic  pains  in  the  knee  ;  in  fact  so  frequently  is  this 
the  case  that  it  is  a  good  rule  whenever  a  patient  complains  of  obscure  pain  in 
that  joint,  to  examine  the  ham  for  an  aneurism  as  the  first  step  in  making  a 
diagnosis.  In  such  cases  as  these,  it  is  of  course  obvious  that  a  little  care  and 
proper  examination  will  usually  serve  to  enable  the  Surgeon  to  avoid  an  error. 
The  aneurismal  may  be  distinguished  from  the  rheumatic  pain  by  its  having 
a  twofold  character — being  both  lancinating  and  intermittent,  as  well  as 
continuous,  aching,  and  burning.  When  this  kind  of  pain  is  persistent, 
especially  about  the  back,  the  side  of  the  head  and  neck,  or  arm,  it  ought 
always  to  cause  the  Surgeon's  attention  to  be  directed  to  the  condition  of  the 
neighbouring  large  vessels. 

Terminations.— Spontaneous  Cure  of  an  aneurism  is  of  very  rare 
occurrence.  The  manner  in  which  it  happens  has  been  ably  studied  by 
Hodgson,  and  more  recently  by  Bellingham;  and  the  pathology  of  this  process 
is  of  considerable  interest,  from  its  bearing  upon  the  cure  of  the  disease  by 
Rurgical  operation.  The  spontaneous  cure  may  accidentally,  though  very 
rarely,  occur  by  inflammation  of  the  aneurism  and  consequent  obliteration  of 
the  artery  (see  Suppuration  of  Sac)  ;  but  most  frequently  it  is  by  the  gradual 
deposition  of  laminated  fibrin  in  the  interior  of  the  sac  that  it  is  filled  up 
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completely.  This  jirocoss  usually  takes  place  in  aneurisirus  affecting  arteries  of 
tlie  second  or  third  magnitude,  rarely  in  those  of  the  aorta,  though  both 
Hodgson  and  Broca  have  met  with  instances  ;  and  it  (^n  happen" only  in 
saccidated  aneurisms,  the  fusiform  not  admitting  of  it,  it  being  necessary  that 
the  blood  flowiug  through  the  sac  be  somewhat  i-etarded  in  its  passage,  so  as 
to  favour  the  adhesion  of  the  colourless  corpuscles  which  is  the  first  step  in 
deposit  of  fibrin  upon  the  interior  of  the'  tumour.  This  process,  which  is 
the  same  as  in  the  formation  of  a  white  thrombus  in  a  vein  (see  p.  54), 
is  the  increase  of  a  natural  condition  always  going  on  in  the  sac.  In  all 
cases  of  sacculated  aneurism,  there  is  a  tendency  to  the  production  of  a 
spontaneous  cure,  though  this  is  rarely  accomplished.  The  tendency  to  it  is 
shown  by  a  contraction  and  partial  occlusion  of  the  artery  Mow  the  sac,  and 
the  consequently  diminished  force  of  the  circulation  through  it,  by  which  the 
deposition  of  fibrin  is  greatly  increased,  at  the  same  time  that  the  collateral 
vessels  given  oE  aljove  the  sac  often  enlarge  to  a  considerable  extent,  and  thus 
divert  from  it  blood  which  would  otherwise  have  passed  through  it.  Thi.« 
condition  of  the  vessel  below  the  sac  may  be  looked  upon  as  the  first  and  most 
important  step  towards  the  consolidation  of  the  tumour.  The  process  is  also 
materially  assisted  by  the  mouth  of  the  sac  being  small,  and  so  situated  that 
the  blood  cannot  be  directly  driven  into  it. 

For  spontaneous  cure  to  take  place,  it  is  by  no  means  necessary  that  the 
whole  current  of  blood  should  be  suddenly  arrested.  If  such  an  accident 
occur,  the  aneurismal  sac  becomes  filled  with  a  large  dark  soft  clot,  which 
may  yield,  if  from  any  cause  a  pulsating  stream  of  blood  be  again  admitted, 
but  which  under  favourable  circumstances  may  lead  to  a  complete  cure.  If 
blood  continue  to  circulate  through  the  sac,  deposit  of  laminated  fibrin  will 
take  place  if  the  impetus  with  which  this  fluid  is  sent  into  the  tumour  be 
considerably  diminished.  This  may  happen  from  the  occurrence,  in  the  distal 
portion  of  the  artery  or  the  mouth  of  the  sac,  of  some  one  or  other  of  those 
conditions  that  have  already  been  described.  So,  also,  it  has  been  found  that 
in  those  cases  in  which  two  aneurisms  are  situated  upon  one  artery,  the  distal 
one  is  very  apt  to  undergo  partial  or  even  complete  consolidation,  the  blood 
losing  its  impetus  in  its  passage  through  the  first  sac.  Any  constitutional 
cause  or  condition  also,  by  which  the  impulse  of  the  heart  is  lessened,  and  the 
force  of  the  flow  of  blood  through  the  sac  diminished  (as  the  occurrence  of 
phthisis),  will  greatly  favour  the  deposit  of  laminated  Hbrin  and  the 
consolidation  of  the  tumour. 

As  the  aneurism  undergoes  spontaneous  cure,  the  pulsation  in  it  gradually 
becomes  more  and  more  feeble,  until  it  ceases  entirely  ;  the  bruit  proportion- 
ately lessens,  the  tumour  becomes  hardtir,  and  at  last  completely  consolidated  ; 
at  the  same  time,  the  anastomosing  circulation  is  sometimes  found  to  be 
established  in  some  of  the  collateral  vessels  of  the  limb.  Pvventuallv,  the 
solidified  tumour  shrinks  in  size,  undergoing  gradual  absorption,  with  ultimate 
conversion  into  a  small  mass  of  fibroid  tissue. 

Suppuration  with  sloughing  of  an  aneurismal  sac  is  not  of  very  frequent 
occurrence,  but  is  especially  apt  to  hai)|ien  in  those  eases  in  which  the  tumour 
has  increased  rapidly,  or  has  suddenly  become  difl'used,  and  thus  is  exerting 
great  pressure  and  causing  severe  tension  of  the  suirounding  parts.  The 
accident  is  not  uncommon  also  after  operations  undertaken  for  the  cure  of 
aneurism  in  which  the  Avound  comes  in  close  proximity  to  the  sac.  The 
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inflammation  is  then  merelj  an  extension  from  that  in  the  wound,  and  is 
usually  dependent  upon  septic  contamination.  Though  the  process  is  usually 
spoken  of  as  suppuration  of  the  sac,  the  inflammation  commences  in  the 
tissues  surrounding  the  aneurism,  the  sloughing  of  the  sac  itself  being 
a  secondary  process  dependent  upon  its  nutrition  being  cut  olf  by  the  pus 
that  forms  around  it.  Suppuration  is  particularly  liable  to  happen  around 
tumours  of  a  largo  size  that  hare  become  partly  diffused,  that  are  filled  with 
masses  of  decolorized  fibrin,  and  that  are  situated  in  places  where  the 
areolar  tissue  is  abundant  and  lax,  as  in  the  axilla.  The  symptoms  of  this 
condition  impending  are  swelling,  tension  with  heat,  throbbing,  and  redness 
of  the  parts  around  the  tumour  ;  the  integuments  covering  it  pit  on 
pressure,  and  are  evidently  deeply  inflamed,  at  the  same  time  that  there  is  a 
good  deal  of  fever  and  general  constitutional  disturbance.  As  the  suppuration 
advances,  the  ordinary  signs  of  acute  abscess  occur  :  the  skin  covering  the 
tumour  becomes  red  and  livid  at  one  part,  where  pointing  takes  place  ;  and  if 
the  Surgeon  make  an  incision  into  it,  or  if  the  tumour  burst  (as  assuredly  it 
will  if  left  to  itself),  a  quantity  of  pus  mixed  with  large  masses  of  broken- 
down  coagula  will  be  let  out.  The  discharge  of  the  contents  of  the  aneurismal 
sac  may  be  followed  by  a  fatal  gush  of  arterial  blood.  Occasionally,  however, 
as  a  consequence  of  the  inflammation  of  the  surrounding  tissues,  the  artery 
becomes  firmly  plugged  by  a  thrombus  above  and  below  the  opening  into  the 
aneurism  before  the  sac  gives  way,  and  thus  htemorrhage  may  be  prevented 
and  a  spontaneous  cure  result,  the  cavity  closing  like  an  ordinary  abscess  after 
the  sloughs  and  the  broken-down  clots  have  been  discharged. 

Causes  of  Heath,  from  Aneurism. — An  aneurism  may  prove  fatal  in 
various  ways.  It  does  so  when  internal,  most  frequently  by  pressure  on  parts 
of  importance  in  its  vicinity,  the  patient  being  destroyed  by  the  exhaustion 
induced  by  interference  with  their  functions  ;  this  is  usually  the  way  in  which 
aneurisms  of  the  aorta  occasion  death.  In  other  cases  the  sac  bursts  into  the 
pericardium,  pleura,  or  peritoneum,  and  sudden  death  may  occur  from  loss  of 
blood  ;  or  asphyxia  may  result  from  its  giving  way  into  the  trachea.  Then, 
again,  death  may  result  by  the  occurrence  of  si/ncope,  more  especially  if  the 
aneurism  be  of  large  size,  and  situated  near  the  root  of  the  aorta.  Emlolism 
of  the  cerebral  arteries  may  occur  in  consequence  of  the  detachment  of  a  clot. 
External  aneurism  most  commonly  proves  fatal  by  rupture  of  the  sac ;  this 
may  either  take  place  into  the  interior  of  a  limb,  giving  rise  to  one  or  other 
of  the  ditt'used  forms  of  aneurism,  and  terminate  fatally  by  the  induction 
of  syncope  or  gangrene  ;  or  an  aneurism  may  kill  by  rupture  occurring 
externally,  on  one  of  the  surfaces  of  the  body. 

The  rupture  of  an  aneurism  is  not  always  immediately  fatal,  the  aperture  in 
the  sac  being  plugged  up  by  a  mass  of  coagulum,  as  happened  in  the  case  repre- 
sented in  Fig.  452  ;  on  the  gradual  detachment  of  the  deeper  portions  of  this 
coagulum  the  bleeding  may  recur  in  small  quantities  at  intervals,  and  more  or 
less  speedily  carry  off  the  patient.  On  the  mucous  surfaces,  as  of  the  oeso- 
phagus or  trachea,  rupture  occurs  in  a  similar  manner  (Fig.  452).  On  the 
serous  surfaces,  as  into  the  pleura  or  pericardium,  the  aneurism  may  burst  by 
a  fissure  or  by  a  stellate  opening  (Fig.  453)  forming  in  the  membrane.  An 
aneurism  has  been  known  to  give  way  and  discharge  blood  for  some  weeks 
before  it  proved  fatal ;  and  it  may  even  happen  that,  after  the  rupture  has 
occurred,  no  hEemorrhagc  may  take  place,  but  death  may  result  from  the 
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pressure  of  the  tumour.  Thus,  in  the  ciisc  of  Liston,  the  sac  of  the  aueurism 
Avhioh  caused  the  death  of  that  great  Surgeon  had  actually  given  way,  a  mass 
of  coagnhnu  projecting  from  it  into  the  tracliea  ;  yet  death  resulted  from  the 
irritation  induced  by  pressure  upon  the  infei'ior  laryngeal  nerve,  and  not  from 
haemorrhage. 

Treatment. — The  treatment  of  aneurism  is  of  two  kinds — constitutional 
and  local.  In  many  cases,  as  in  the  various  forms  of  internal  aneurism,  for 
instance,  the  constitutional  treatment  can  alone  be  employed  ;  and  in  all  cases 
of  external  aneurism  it  should  be  had  recourse  to  as  an  important  adjunct  to 
any  local  measures  that  are  adopted. 

In  the  Constitutional  or  Medical  Treatment  of  aneurism,  the  great 
object  is  to  bring  about  the  same  condition  as  that  by  which  the  spontaneous 


cure  of  the  disease  is  effected,  and,  indeed,  to  put  the  patient  and  the  part  in 
the  most  favourable  state  for  nature  to  consolidate  the  tumour :  and,  though  it 
may  not  be  possible  in  the  great  majority  of  cases  to  effect  a  cure  in  this  way, 
at  all  events  the  disease  may  be  palliated,  and  its  progress  retarded.  The 
sacculated  is,  however,  the  only  form  of  aneurism  that  can  ever  be  cured  by 
constitutional  means  ;  in  the  fusiform  variety,  all  that  can  be  done  is  to  retard 
the  progress  of  the  disease. 

The  principal  objects  to  be  kept  in  view  are,  in  the  first  place,  to  lessen  the 
force  of  the  heart's  impulse,  so  as  to  diminish  the  eccentric  pressure  uixm  the 
arterial  coats  ;  and,  secondly,  so'  to  modii'y  the  condition  of  the  blood  as  to 
dispose  it  to  the  deposition  of  its  fibrin.  In  carrying  out  these  indications,  it 
should  be  borne  in  mind  that  there  are  two  o])posite  conditions  of  the  system  iu 
which  aneurism  occurs  :  in  one  there  is  a  plethoric,  and  in  the  other  an  anajmit; 
tendency.  The  plethoric  and  irritable  state  of  system  occurs  chiefly  iu  young 
subjects,  in  whom  the  progress  of  the  disease  is  acute  and  rapid,  attended  by 
much  impulse  and  excitability  of  the  heart,  and  tlirdbbing  of  the  arteries 
generally.  The  other  condition  of  the  system  is  found  usually  in  elderly  ]ieople, 
in  whom  there  are  a  feeble  pulse,  a  quiet  heart,  a  cachectic  state  of  health,  and 
a  tendency  to  anfemia ;  in  such  a  habit  of  body  the  disease  makes  slow  progress. 
In  these  opposite  conditiojis  it  is  perfectly  clear  that  the  same  plan  of  treatment 
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cannot  succeed ;  and  that  the  constitutional  means  must  accordingly  be  modified 
according  to  the  state  in  which  the  patient  is. 

In  the  acute  or  hyperccmic  state,  the  plan  of  treatment  originally  introduced 
by  Valsalva,  and  hence  called  by  his  name,  by  which  plethora  is  removed,  the 
irritability  of  the  heart  and  the  force  of  its  action  lessened,  and  the  blood  brought 
into  a  healthy  condition,  may  be  advantageously  employed,  in  the  modified 
manner  that  has  been  recommended  and  adopted  by  some  modern  Surgeons. 
Pelletan,  Hodgson,  and  Tufnell  especially  report  very  favourably  of  this 
•treatment,  and  I  have  seen  several  instances  in  which  it  has  proved  decidedl\- 
beneficial.    As  recommended  by  Valsalva,  this  method  of  treatment  was  in- 
tended to  carry  out  two  important  points :  1,  by  a  process  of  gradual  starvation 
and  depletion  to  reduce  the  quantity  of  blood  in  the  system,  the  force  of  the 
heart's  action,  and  consequently  the  pressure  exercised  upon  the  walls  of  the 
aneurism;  and,  2,  after  the  patient  had  in  this  way  been  reduced,  the  plasticity 
of  the  blood  was  to  be  improved  by  feeding  him  up  in  a  gradual  and  careful 
manner,  so  that  the  tendency  to  the  deposit  of  laminated  filjrin  might  be  in- 
creased.   Valsalva  endeavoured  to  carry  out  the  fu'st  of  these  objects  by  sub- 
jecting the  patient  to  smaU  and  repeated  bleedings,  arid  by  gradually  reducing 
the  quantity  of  food  that  was  daily  taken,  until  it  was  lowered  to  half  a  pound 
of  pudding  in  the  morning,  and  a  quarter  of  a  pound  in  the  evening.    In  this 
way  the  patient's  strength  was  reduced  until  he  could  scarcely  be  raised  up  in 
bed  without  fainting ;  the  quantity  of  food  was  then  gradually  augmented,  so 
that  the  plasticity  of  the  blood  might  be  restored.    It  is  seldom  that  Surgeons 
carry  out  Valsalva's  plan  of  treatment  in  the  precise  manner  indicated  by 
him  ;  it  is  generally  found  to  be  more  convenient  to  modify  it  somewhat 
according  to  the  circumstances  of  the  case,  though  the  principles  on  which  it 
is  conducted  are  essentially  the  same. 

In  adopting  any  constitutional  treatment  in  cases  of  aneurism,  the  first  and 
most  essential  point  to  be  attended  to  is  to  keep  the  patient  perfectly  quiet  in 
bed  and  free  fi'om  all  mental,  emotional,  or  conversational  excitement.  The 
diet  should  at  the  same  time  be  very  carefidly  regulated,  being  gradually  re- 
duced in  quantity,  and  being  made  to  consist  principally  of  farinaceous  food, 
with  a  very  small  quantity  of  meat,  but  little  liquid,  and  a  total  absence  of 
stimulants.  Perhaps  the  best  regimen  is  that  recommended  by  Bellingham, 
consisting  of  two  ounces  of  bread  and  butter  for  breakfast,  two  ounces  of  bread 
and  the  same  quantity  of  meat  for  dinner,  and  two  ounces  of  bread  for  supper, 
with  about  two  ounces  of  milk  or  water  with  each  meal,  or  occasionally  sipped 
in  small  quantities.  At  the  same  time  purgatives  should  be  administered, 
especially  such  as  give  rise  to  watery  stools,  aud  remove  obstructions  of  the 
portal  system  ;  with  this  view  a  scruple  of  the  compound  jalap  powder  may 
be  given  twice  a  week.  In  some  cases,  if  the  heart's  action  be  particularly 
strong,  recourse  may  advantageously  be  had  to  small  bleedings  from  time  to 
time. 

Iodide  of  potassium,  in  doses  varying  ft-om  five  to  thirty  gTains  three  times 
a  day,  has  been  largely  used  in  cases  of  intrathoracic  and  abdominal  aneurism, 
especially  by  Chuckerbutty,  G.  W.  Balfour,  and  W.  Roberts,  and  its  good 
eifects  lend  some  weight  to  the  supposed  syphilitic  origin  of  many  aneurisms. 
In  a  large  proportion  of  the  cases  thus  treated,  the  suiferings  of  the  patients 
have  been  relieved  ;  there  has  been  diminution  of  the  size  of  the  sac,  and  in 
several  instances  the  cure  has  been  apparently  perfect.    The  enforcement  of 
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I  lie  roouinbent  posture  is,  as  Balfour  rightly  insists,  of  high  importance  a*  au 
adjuvant  in  this  treatment.  There  certainly  a],pears  to  be  sufficient  evidence 
to  warrant  a  trial  of  the  iodide  in  the  constitutional  treatment  of  aneurism 

J3y  judiciously  carrying  out  these  plans  of  treatment  and  modifying  them 
according  to  the  circumstances  of  the  case,  consolidation  of  the  aneurismal 
tumour  may  occasionally  bo  produced  ;  or,  if  this  be  not  obtained,  the  progress 
ot  the  disease  will  be  very  materially  retarded. 

When  aneurism  occurs  in  old,\feehlp,  cmJieciir,  or  anmmv:  persons,  a 
lowenng  plan  of  treatment  is  altogether  inadmissible  :  here,  such  a  course 
must  be  adopted,  as  will  improve  the  plasticity  of  the  blood,  and  reo-ulate  the 
action  of  the  heart.  With  this  Anew,  complete  rest,  the  administratkjn  of  the 
preparations  of  iron,  a  dry  but  nourishing  meat  diet,  and  the  occasional 
employment  of  opiates  to  relieve  pain  and  to  quiet  the  system,  will  be  attended 
by  the  best  results.  In  aneurism  occurring  in  elderly  people  and  amongst  the 
poorer  classes,  this  plan  is  perhaps  more  successful  than  any  other. 

In  the  Local  Treatment  of  aneurism  but  httle  can  be  done  with  the  view 
of  checking  its  progress,  except  by  the  employment  of  direct  surgical,  means. 
The  apphcation  of  ice  to  the  surface  of  the  tumour  is  said  to  have  acted 
beneficially  in  some  cases  ;  but  it  is  a  painful  remedy,  and  may  occasionally 
be  attended  by  sloughing  of  the  skin  to  which  it  is  applied.  When  the  paiii 
attending  the  increase  of  the  tumour  is  considerable,  much  relief  may  be 
obtained  from  the  hypodermic  injection  of  morphia,  the  apphcation  of  bella- 
donna plasters,  or  the  use  of  au  embrocation  composed  of  equal  parts  of  oil 
and  of  the  strong  tincture  of  aconite.  These  means  comprise  the  only  local 
measures  that  can  be  adopted  in  those  cases  of  internal  aneurism  which  are 
beyond  the  reach  of  surgical  interference. 
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In  all  those  cases  in  which  it  is  possible  to  delay  with  safety,  no  surgical 
proceeding  should  be  undertaken  for  the  cure  of  aneurism  until  the  patient  has 
been  subjected  to  proper  constitutional  treatment  for  some  time  ;  the  success 
of  the  more  direct  surgical  means  depending  greatly,  in  the  h^^^eraimic  forms  of 
aneurism,  on  the  heart's  impulse  being  lessened,  and  on  the  blood  being  brought 
into  as  healthy  a  state  as  possible  ;  whilst,  in  the  ana3mic  form  of  the  disease,\n 
increase  in  the  plasticity  of  the  blood  is  essential  for  the  cure  of  the  case ;  for, 
as  the  occlusion  and  consolidation  of  the  sac,  after  surgical  procedure,  depend 
on  the  same  conditions  being  induced  that  are  successful  after  medical  treatment, 
the  same  constitutional  means  should  be  adopted  in  one  case  as  in  the  other. 
Hefore  proceeding  to  the  employment  of  any  direct  surgical  means  for  the  cure 
of  an  external  aneurism,  it  is  necessary  to  ascertain  that  there  is  no  internal 
aneurism  present,  and  that  the  heart  is  free  from  disease.    From  want  of  this 
precaution,  it  has  happened  that  ]iatients  have  died  on  the  operating  table  at 
the  moment  when  the  artery  was  being  ligatured,  or  that  they  have  expired 
shortly  afterwards,  from  the  disturbance  of  circulation  consequent  upon  the 
necessary  surgical  procedures. 

There  is  not  a  more  interesting  (chapter  in  the  history  of  Ojiei-ative  Surgery 
than  that  which  records  the  changes  that  have  taken  place  and  the  jirogress 
that  has  been  made  in  the  treatment  of  aneurism. 

The  older  Surgeons  were  either  afraid  to  meddle  at  all  with  aneurism, 
and  amputated  the  limb  atlccted  by  it,  or  tried  to  restrain  the  progress  of 
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the  disease  by  tight  bandaging  and  direct  pressure  upon  the  tumour,  or  had 
recourse  to  the  troublesome,  difficult,  and  dangerous  operation  of  laying  open 
the  sac  and  ligaturing  or  applying  the  actual  cautery  or  styptics  to  the 
diseased  artery  on  each  side  of  the  opening  in  ifc.  In  1785,  John  Hunter 
substituted  for  these  dangerous  methods  of  treatment,  the  simpler  and  more 
scientific  procedure  of  ligaturing  tlie  artery  in  a  distant  part  of  its  course, 
above  the  sac,  and  thus  directly  cutting  off  the  influx  of  blood  into  the 
tumour.  This  undoubtedly  constituted  one  of  the  greatest  and  most  direct 
advances  in  Surgery  that  has  ever  been  made  by  the  single  act  of  one  man, 
and  the  "  Hunterian  Operation  "  continued  for  more  than  half  a  century  as 
almost  the  sole  method  of  treating  this  formidable  disease,  when  it  affected  an 
artery  to  which  the  operation  was  applicable.  It  was  not  until  1841 — 42  that 
the  Dublin  Surgeons,  distinguished  as  they  ever  have  been  by  their  practical 
skill  as  much  as  by  their  scientific  devotion  to  their  art,  inaugurated  a  new  era 
iu  the  treatment  of  this  disease.  For  they  found  in  practice,  and  they  demon- 
strated by  an  elaborate  pathological  investigation,  as  convincing  as  it  was 
exhaustive,  that  the  coagulation  of  the  blood  by  which  an  aneurismal  sac  is 
occluded,  may  as  readily  take  place  when  the  current  of  blood  from  the  artery 
iuto  the  sac  is  interrupted  by  compression,  as  when  it  is  arrested  by 
tyuag  the  vessel.  And  they  established  this  great  fact,  that  wherever  the 
artery  could  be  reached  so  as  to  admit  of  the  application  of  an  instrument  for 
compression  between  the  aneurism  and  the  heart,  the  ligature  of  the  vessel 
was  no  longer  the  only  hope  of  cure. 

But  the  treatment  of  aneurism  was  still  farther  simplified,  when  Vanzetti 
showed  that  the  simple  pressure  of  the  finger  on  the  feeding  artery  is  sufficient 
in  many  cases  to  bring  about  the  cure  of  the  aneurism  by  the  formation  of  a 
coagulum  within  it.  And  in  addition  to  this,  the  fact  was  established,  that  in 
some  cases  adequate  compression  of  the  vessel  and  sac  might  be  effected  by 
simple  flexion  of  the  limb.  Thus,  then,  we  have  had  a  progressive  simplifica- 
tion in  the  treatment  of  aneurism,  as  it  has  been  proved  that  instrumental 
compression  may  be  substituted  for  the  ligature,  that  pressure  with  the  finger 
or  flexion  of  the  hmb  suffices  for  the  deposition  of  that  coagulum  on  which  the 
cure  of  the  disease  depends  ;  and,  still  more  recently,  the  sphere  of  the 
applicability  of  compression  has  been  greatly  extended  by  conducting  it 
during  prolonged  anassthesia. 

We  will  now  proceed  to  consider  in  detail  these  various  methods  of  treat- 
ment. They  are  as  follows  :  1.  Ligature  above  and  below  the  aneurism  after 
laying  open  the  sac  ;  2.  Ligature  of  the  artery  on  the  cardiac  side  ;  3.  Liga- 
ture of  the  artery  on  the  distal  side;  4.  Compression  by  instruments ;  5.  Digital 
compression;  6.  Compression  by  the  elastic  tourniquet ;  7.  Flexion  of  the  limb  ; 
«.  Acupressure;  !).  Manipulation;  10.  Galvano-puncture ;  11.  Injection  of  the 
•  sac  with  coagulating  fluids. 

All  these  various  methods  of  treatment,  however  they  may  differ  in  their 
details,  have,  with  the  exception  of  the  first,  the  same  great  principle  in  view, 
'  viz. :  the  consolidation  of  the  aneurismal  tumour  by  the  deposit  of  coagulum 
within  it.  When  the  process  adopted  is  of  such  a  nature  as  to  lead  to  the 
slow  deposit  of  coagulum,  this  will  be  found  to  be  pale,  firm  and  laminated, 
the  active  clot  of  Broca.  When  the  deposit  is  rapid,  it  will  be  dark,  soft  and 
homogeneous,  the  passive  clot. 

Ligature. — The  application  of  the  ligature  to  the  feeding  artery  was  almost 
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the  only  method  adopted  by  Hurgeons  for  the  cure  of  aneurism  up  to  a  com- 
paratively recent  date,  ^rhe  manner  in  which  the  ligature  should  be  applied, 
and  the  various  cautions  respecting  its  use,  have  been  sufficiently  discussed 
<  Vol  1  p.  423  el  seij.).  The  question  as  to  the  part  of  the  vessel  to  which  it 
should  be  applied  in  aneurism,  remains  for  consideration  ;  and  this  involves 
some  miportant  points. 

Situation.— There  are  three  situations  in  which  the  liirature  may  be 
applied  :  1,  above  mid  Mow  the  sac,  by  the  old  operation  ;  2,  on  the  cardiac 
side  of  the  sac,  by  Anel's  (Fig.  454)  or  Hunter's  (Fig.  455)  operation  ;  3,  on 
the  distal  side  of  the  sac,  by  Brasdor's  or  Wardrop's  operation  (Fig.  456). 

1.  The  Application  of  the  Ligature  on  both  sides  of  the  Aneurismal 
Sac  is  seldom  practised  at  the  present  day,  when  the  aneurism  arises  from 
disease  of  the  coats  of  the  vessel ;  but  in  those  cases  in  which  it  occurs  from 
traumatic  causes,  it  may  frequently  be  adopted  as  the  best  means  of  cure,  even 
m  aneurisms  of  the  largest  size,  as  has  been  mentioned  in  the  Chapter  on 
Traumatic  Aneurism  (Yol.  I.,  p.  4(i2).    The  older  Surgeons,  however,  were  ' 

acquainted   with  this  mode  only  oi' 
treating  aneurisms,  which  was  practised 
by  Antyllus  in  the  third  or  fourth 
century,  and  is  often  called  by  his  name. 
The  mode  of  applying  the  ligature  to 
both  sides  of  the  sac  is  as  follows.  After 
having  arrested  the  circulation  through 
the   aneurism,   by   compressing  the 
artery  leading  to  it,  either  l^y  means 
of  a  tourniquet,  or,  where  that  is  not 
applicable,  by  the  pressm-e  of  an  assist- 
ant's fingers,  the  Surgeon  slits  up  the 
sac,  turns  out  the  contained  coagula 
and  masses  of  laminated  fibrin,  and 
then,  passing  a  probe  upwards  and 
downwards  into  the  artery,  through  the 
mouth  of  the  sac,  cleans  the  vessel  and  ties  it  on  each  side,  immediately  above 
and  below  the  aperture.    This  operation,  as  performed  by  the  older  Surgeons 
on  any  of  the  larger  arteries,  as  the  popliteal,  was  not  only  so  difficult  in  itself 
that  they  were  seldom  willing  to  undertake  it,  but  wa.s  so  fatal  in  its  results, 
being  commonly  attended  by  secondary  haemorrhage,  or  by  diffuse  inflamma- 
tion, suppuration,  and  gangrene  in  the  deeper  tissues  of  the  limb,  that 
recovery  after  its  perfoi-mance  was  considered  a  marvel,  and  amputation 
was  generally  preferred  to  it.    At  the  present  time,  however,  the  diffi- 
culties are  much  diminished  by  the  bloodless  method  of  operating,  and  the 
subsequent  dangers  by  tlie  improved  methods  of  treating  wounds.  The 
operation  may,  therefore,  be  undertaken  with  less  hesitation  as  a  last  chance 
of  saving  a  limb  in  Avhich  an  aneurism  has  become  diffused.    Its  a])plicability 
will  be  further  discussed  with  the  special  aneurisms  in  the  treatment  of  wliich 
it  has  been  employed. 

2.  The  Ligature  of  the  Artery  on  the  Cardiac  Side  of  the  Aneurism, 
without  opening  the  sac,  was  first  done  by  Anel,  in  the  year  1710,  in  a  case 
of  brachial  aneiii-ism.  This  operation,  though  attended  with  the  risk  of 
wound  or  inflammation  of  the  sac,  which  was  in  close  proximity  to  tlie  seat 
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of  ligature,  constituted  a  considerable  advance  in  the  treatment  of  the  disease, 
inasmuch  as  it  did  not  necessarily  lead  to  the  opening  up  of  the  aneurismal 
tumour,  and  to  the  dangers  that  were  inseparable  from  that  mode  of  procedure. 
As  Anel,  however,  performed  his  operation  as  a  mere  matter  of  convenience 
in  a  particular-  case,  and  without  the  recognition  of  any  new  principle  of 
treatment  being  involved  in  it,  it  attracted  but  little  attention  at  the  time, 
and  does  not  appear  to  have  been  repeated  by  any  of  the  Surgeons  of  his  day. 

It  was  reserved  for  John  Hunter  to  make  the  great  improvement  in  opera- 
tive surgery  of  ligaturing  the  artery  at  a  distance  from  the  sac.    In  this  way 
the  objections  to  Anel's  operation  were  avoided  :  for  though, ^  like  Anel, 
Hunter  tied  the  artery  on  the  cardiac  side  only  of  the  sac,  yet  he  diflFered  from 
him  in  doing  so  in  a  healthy  part  of  its  course,  and  at  a  considerable  distance 
above  the  tumour,  where  the  application  of  the  ligature  would  be  attended 
with  less  risk  of  hEemorrhage,   and  without  the  danger  of  opening,^  or 
exciting  inflammation  in  the  sac,  which  is  inseparable  from  Anel's  operation. 
The  following  are  the  reasons,  given  in  Sir  Everard  Home's  omi  words,  that 
induced  John  Hunter  to  adopt  the  operation  which  is  now  generally  known  in 
surgery  as  the  Hunterian.    "  Mr.  Hunter  proposed,  in  performing  this  opera- 
tion, that  the  artery  should  be  taken  up  at  some  distance  from  the  diseased 
part,  so  as  to  diminish  the  risk  of  htemorrhage,  and  admit  of  the  artery  being 
more  readily  secured  should  any  such  accident  happen.    The  force  of  the 
circulation  being  thus  taken  off  from  the  anem-ismal  sac,  the  cause  of  the 
disease  would,  in  Mr.  Hunter's  opinion,  be  removed  ;  and  he  thought  it 
highly  probable  that,  if  *the  parts  were  left  to  themselves,  the  sac,  with  the 
coagulated  blood  contained  in  it,  might  be  absorbed,  and  the  whole  of  the 
tumour  removed  by  the  action  of  the  animal  economy,  which  would  conse- 
quently render  any  opening  into  the  sac  unnecessary." 

Hunter's  first  operation  was  performed  in  December,  1785,  in  a  case  of 
pophteal  aneurism.  The  femoral  artery  was  hgatured  rather  below  the  middle 
of  the  thigh,  underneath  the  sartorius  muscle ;  and  from  that  time  his  method 
was  almost  exclusively  employed  by  Surgeons  in  the  treatment  of  aneurism, 
mitil  the  introduction  of  compression  in  1842. 

The  Effects  produced  upon  an  aneurismal  tumour  by  the  ligature  of 
the  artery  according  to  the  Hunterian  method,  deserve  careful  attention.  The 
immediate  effect,  on  drawing  the  hgature  tight,  consists  in  a  cessation  of  pul- 
sation and  bruit  in  the  tumour,  which  at  the  same  time  subsides,  becoming 
partially  emptied  of  its  blood.  The  supply  of  blood  to  the  limb  being  in  a 
great  measure  cut  off",  it  becomes  numb  and  cold,  with  a  diminution  of 
muscular  power.  The  more  remote  effects  consist  in  an  increase  of  the  activity 
of  the  collateral  circulation,  by  which  the  vitality  of  the  hmb  is  maintained. 
At  the  same  time,  and,  indeed,  in  consequence  of  this,  the  temperature  of  the 
limb  often  rises,  until  it  becomes  higher  than  that  of  its  fellow. 

The  consolidation  of  the  aneurismal  tumoar  begins  as  soon  as  the  ligature 
is  applied,  and  is  usually  completed  in  a  few  days,  by  changes  taking  place 
within  it  similar  to  those  that  occur  in  the  spontaneous  cure  of  the  disease. 
This  important  change  is  effected  by  the  gradual  deposit  of  stratified  fibrin 
in  concentric  layers  within  the  sac,  and  occasionally  by  the  sudden  coagulation 
of  its  contents.  For  the  cure  to  l)e  accomplished  by  the  deposit  of  laminated 
fibrin,  it  is  necessary  that,  though  the  direct  flow  of  blood  through  the 
tumour  be  arrested  by  the  ligature  of  tiie  main  trunk,  some  should  yet  be 
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earned  into  ifc  by  collateral  channels.    This  is  a  condition  very  favourable  to 
the  success  of  the  ligature  ;  for,  if  it  liapjien  that  all  the  flow  of  blood  throu-h 
the  tumour  is  arrested,  coagulation  of  that  which  happens  to  be  containedln 
It  will  eusue,  and  a  soft  yielding  clot  be  formed,  which  is  more  likely  to  lead 
to  unfavourable  results  than  the  firm  products  ^Jf  slow 
coagulation.    It  is  of  importance  to  ob.serve,  that  the  proper 
consolidation  of  the  aneurismal  tumour,  by  the  deposit  of 
laminated  fibrin,  will  occur  even  though  a  veiy  considerable 
quantity  of  blood  continue  to  flow  through  it.    In  the 
Museum  of  University  College  there  is  an  exceedingly 
interesting  preparation  that  is  frequently  referred  to  in 
connection  with  this  point.    It  is  one  in  which  8ir  Charles 
Bell  ligatured  the  femoral  artery  for  popliteal  aneurism. 
The  patient  died  a  week  after  the  operation,  from  erysipelas ; 
on  examination,  it  was  found,  and  is  shown  by  the  prepara- 
tion, that  the  femoral  artery  was  double,  and  that,  though 
only  one  portion  of  the  vessel  had  been  ligatured,  the 
tumour,  which  continued  to  be  supplied  by  the  other  branch, 
was  completely  consolidated.    It  is  doubtful,  however,  in 
this  case  whether  the  consolidation  was  due  so  much  to  the 
diminished  influx  of  blood  to  the  tumour  consequent  upon 
ligature  of  artery  as  to  the  feebleness  of  the  heart's  action 
before  death  and  possibly  to  some  ,blood-change  induced  by 
the  septic  disease  of  which  the  patient  died.    After  the 
anem-ismal  sac  has  been  thus  occluded,  it  progressively 
diminishes  in  size,  and  is  at  last  converted  into  a  small 
mass  of  fibroid  tissue.    The  artery  that  has  been  ligatured 
becomes  closed  at  two  points — at  the  part  dcligated  (Fig. 
457,  a),  and  where  it  communicates  with  the  sac  (Fig. 
457,  V).    In  both  these  situations,  it  will  be  found  to  be 
converted  into  fibroid  tissue  ;  whilst  between  th  em  there  i.s 
an  open  space,  through  the  medium  of  which  the  collateral 
circulation  is  freely  carried  on. 

3.  Distal  Ligature. — In  sonic  cases  in  which  the 
ligature  cannot,  for  anatomical  reasons,  be  applied  on  the 
proximal  side  of  the  aneurism,  as  in  the  arteries  about  the 
root  of  the  neck,  it  was  recommended  by  Brasdor,  a  French 
Surgeon  about  the  middle  of  the  last  century,  that  the 
vessel  should  be  tied  on  its  disial  side.  This  operation-,, 
originally  proposed  by  Bi-asdor,  was  first  performed  by 
Deschamps  in  170!)  at  La  Charite  in  Paris  in  a  case  of 
femoral  aneurism.  In  imnciplc,  it  resembles  the  Hunterian 
operation,  the  object  being  to  arrest  so  much  of  the  flow 
of  blood  through  the  sac  that  the  consolidation  of  this 
may  take  place  in  the  usual  way,  by  the  deposit  of  laminated  fibrin.  In  the 
Hunterian  operation,  this  is  cHccted  by  deposit  from  the  lessened  quantity  of 
blood  that  flows  through  the  sac  ;  in  the  distal  oiJeratiou,  it  is  sought  to 
be  accomplished  in  the  same  way,  and  the  success  of  the  operation  must 
necessarily  depend,  in  a  great  measure,  upon  the  extent  to  which  the  flow  of 
blood  through  the  sac  is  interfered  with.    This  operation,  however,  is  rarely 


Fig.  45".— Komoral 
Artery  li^atuieil  for 
Popliteal  Anoiuisin, 
obliterated  at  «,  tlio 
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successful  ;  for,  indepeudently  of  the  ordinary  dangers  resulting  from  the 
application  of  the  ligature  to  a  large  vessel,  the  sac  will  continue  to  be 
distended  with,  and  to  receive  the  direct  impulse  of,  the  blood  that  is  driven 
into  it.  The  natural  result  of  the  ligature  would  be  to  increase  the  general 
arterial  tension  and  with  it  that  of  the  sac  ;  but,  as  Holmes  points  out,  the 
enlargement  of  the  collateral  circulation  opens,  as  it  were,  "  side-sluices  "  to 
relieve  this  pressure,  and  consequently  after  a  few  hours  or  days  the  sac  is 
usually  found  to  be  less  tense  than  before  the  operation.  Hence  the  progress 
of  the  aneurism  may  be  arrested  for  a  time,  but  it  will  often  speedily  increase 
again,  and  may  perhaps  eventually  destroy  the  patient  by  suppuration  and 
sloughing.  Of  38  cases  in  which  this  operation  was  practised  on  the  carotid 
artery,  in  25  a  fatal  result  more  or  less  speedily  followed  the  operation  ;  in 
the  remaining  li5  cases  the  patients  survived  the  effects  of  the  ligature  of  the 
artery,  though  in  very  few  if  any  of  the  cases  were  they  cured  of  the  disease 
for  Avhich  the  operation  was  performed.  This  operation  will  be  considered 
more  in  detail  in  speaking  of  the  particular  cases  in  which  it  has  been 
practised  (see  Chap.  xliv.). 

Indications  and  Contra-indications  of  Iiigatnre. — Ligature  of  an 
artery  for  aneurism,  by  the  Hunterian  method,  succeeds  best  in  those  cases  in 
which  the  tumour  is  circumscribed,  of  moderate  size,  slow  in  its  growth, 
having  a  tendency  to  consolidation,  and  unaccompanied  by  much  oedema  of 
the  limb.  When  the  aneurism  is  undergoing  spontaneous  cure,  no  surgical 
interference  should  be  employed,  but  the  case  should  be  left  to  nature.  In 
this  way  it  occasionally  happens,  during  the  preparatory  treatment  of  the 
disease,  that  the  aneurism  becomes  consolidated. 

Before  the  Surgeon  proceeds  to  cut  down  upon  an  artery  with  the  view  of 
tying  it,  he  should,  as  far  as  practicable,  ascertain  by  a  careful  examination  of 
it,  whethei"  it  appears  to  be  in  a  healthy  state  at  the  point  at  which  he  is  about 
to  tie  it.  He  should  feel  along  its  course  to  ascertain  if  it  be  smooth,  easily 
compressible,  and  natural  to  the  feel ;  if  it  be  hard,  incompressible,  indicative 
of  calcification  ;  if  it  feel  broader  than  natural :  if  a  bruit  be  heard  in 
it  on  applying  the  stethoscope.  If  there  be  evidence  of  degeneration  or 
dilatation  of  its  coats,  great  caution  should  be  used  in  attempting  to  ligature 
it.  Should  the  deligation  of  a  diseased  artery  become  unavoidable,  the  anti- 
septic catgut,  or  the  ox-aorta  ligature,  would  probably  be  the  best  material 
for  the  purpose.  The  ends  being  cut  short,  and  the  wound  closed  over  them, 
the  chance  of  sloughing  and  of  ulceration  of  the  vessel  would  be  greatly 
lessened. 

.  It  has  occasionally,  perhaps  more  frequently  than  the  profession  knows, 
happened  to  Surgeons  that  they  have  cut  down  upon  an  artery  with  the 
intention  of  tying  it,  and  found  it  in  so  diseased  a  state  that  the  application 
of  the  ligature  was  impracticable,  and  that  it  became  necessary  to  close  the 
wound  without  completing  the  operation.  Listen  and  Aston  Key  have  both 
had  the  candour  to  record  such  cases.  In  one  case  that  happened  to  me  in 
which  it  was  thought  necessary  to  tic  the  superficial  femoral  for  popliteal 
aneurism,  I  found,  on  cutting  down  on  the  artery,  that  there  was  a  small 
aneurismal  dilatation  just  below  the  origin  of  the  profunda,  and  a  tubular 
dilatation  of  the  artery  below  this,  rendering  the  application  of  a  ligature 
utterly  impracticable.    I  afterwards  tied  the  external  iliac,  but  unsuccessfully. 

It  must  also  be  remembered  that,  in  such  cases  as  these,  the  vein  is  usually 
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adherent,  and  consequently  liable  to  perforation  in  passin<(  the  aneurism- 
needle  between  it  and  the  artery.  And  even  could  deli<;ation  be  practised, 
secondary  litemorrhage  would  undoubtedly  occur  at  an  early  period  in  aa 
artery  incapable  of  obliteration  in  the  normal  way. 

No  operation  should  be  perfonned  when  there  is  any  serious  disease  of  the 
heart,  or  in  cases  of  multiple  aneurism  where  the  second  tumour  is  situated 
internally  ;  but  it  has  happened  that  two  aneurisms  in  one  limb,  as  of  the- 
pophteal  and  femoral  arteries,  have  been  cured  by  one  licrature  applied  to  the 
external  iliac.  Two  aneurisms  seated  in  corresponding  parts  of  opposite 
hmbs,  aflfecting,  for  instance,  the  two  popliteal  arteries,  may  be  successfully 
operated  upon.  But,  if  two  aneurisms  be  seated  on  different  parts  of  the 
body,  as  the  axilla  and  groin  for  instance,  at  the  same  time,  extensive  disease 
of  the  arteries  is  usually  indicated,  and  it  certainly  would  not  be  expedient  to 
operate. 

In  certain  cases,  the  Hunterian  operation  seldom  succeeds.    This  happene 
in  those  instances  in  which  it  is  necessary  to  apply  the  ligature  very  close  to 
the  sac,  so  as  indeed  rather  to  perform  Anel's  operation,  a's  here  there  is  the 
double  danger  of  inflaming  or  wounding  the  sac,  and  of  interfering  with  the 
collateral  circulation  of  the  limb.    Those  cases,  also,  in  which  the^  aneurism 
is  very  acute  in  its  progress,  increasing  rapidly  with  forcible  pulsation,  having 
very  fluid  contents,  and  a  large  mouth  to  the  sac,  into  which  the  blood  is 
consequently  driven  in  a  full  wave  at  each  pulsation  of  the  heart,  are  rarely 
favom-able  for  the  use  of  the  ligature,  inasmuch  as  stratification  seldom  occurs. 
When  the  aneurism  is  situated  in  the  midst  of  loose  and  very  yielding  tissues, 
as  in  the  axilla,  where  it  readily  expands  to  a  large  size,  not  being  bound  down 
by  the  surrounding  parts,  suppuration  and  sloughing  of  the  sac  are  especially 
apt  to  occur  after  hgature.    When  it  is  diffused  widely  through  the  limb,, 
with  coldness  and  a  tendency  to  incipient  gangrene,  the  circulation  of  blood 
through  the  part  is  so  much  choked  that  deligation  of  the  vessel  will  in 
all  probability  arrest  it  entirely,  and  thus  produce  mortification.  When 
arteries  can  be  felt  to  be  calcified,  it  is  a  question  whether  they  can  be  safely 
ligatm-ed,  as  in  all  probability  the  changes  necessary  for  their  occlusion  will 
not  take  place.  Porter,  however,  recommends  that  the  ligature  should  be  applied 
in  such  cases,  though  I  cannot  but  doubt  the  propriety  of  this  ad\-ice.  When 
inflammation  has  been  set  up  in  the  sac,  with  a  tendency  to  suppuration  of  the 
tumour,  it  is  a  debatable  question  whether  the  ligature  should  be  applied  or  not. 
In  these  cases  I  agree  with  Hodgson,  that  the  artery  should  be  tied  ;  for  even 
if  the  sac  eventually  suppurate,  there  will  be  less  risk  to  the  patient  if  this 
occur  after  the  application  of  the  Hgature,  than  if  it  happen  while  the  artery 
leading  into  the  tumour  is  pervious.    If  suppuration  have  already  taken  place 
around  the  sac,  the  application  of  the  ligature  above  the  inflamed  tumour  on 
the  point  of  bursting  would  be  worse  than  useless.    In  such  cases,  the  Hue  of 
practice  must  be  determined  by  the  seat  of  the  aneurism.    If  this  be  in  the 
axilla,  gi-oin,  or  neck,  it  should  be  laid  freely  open,  the  coagula  scooped 
out,  and  the  artery  tied  above  and  below  the  mouth  of  the  sac — a  most 
formidable  and  doubtful  operation,  but  the  only  one  that  holds  out  a  chance 
of  success.    If  the  aneurism  be  in  the  ham  or  calf,  amputation  would  probably 
be  the  best  course  to  pursue. 

In  some  instances,  there  is  no  resource  left  to  the  Surgeon  but  to  amputate. 
1.  Amputation  must  be  performed  when  the  aneurism  is  associated  with  carious- 
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bone  or  a  diseased  joint,  as  when  a  popliteal  aneurism  has  produced  destruction 
of  the  knee.  2.  If  the  aneurism  have  attained  so  great  a  magnitude  that  if 
has  already  interfered  seriously  with  the  circulation  through  the  limb,  as 
indicated  by  considerable  oedema,  lividity,  and  coldness  of  the  part,  with 
distension  of  the  superficial  veins,  it  is  a  question  whether  the  application  of 
the  ligature  may  not  immediately  induce  gangrene,  and  whether  the  patient 
\TOuld"iiot  have  the  best  chaiice  of  recovery  by  submitting  to  amputation  at 
once  ;  this  is  more  particularly  the  case  when  the  aneurism,  whether  previously 
lai-ge  or  small,  has  become  diffused  and  gangrene  is  impending,  when  removal  of 
the  limb  must  not  be  delayed,  o.  If  gangrene  have  actually  supervened  and 
the  patient's  strength  be  sufficient  to  bear  the  operation,  amputation  should  be 
done  without  delay.  4.  If  a  diffused  aneurism  in  the  lower  extremity,  whether 
suppurating  or  not,  have  been  opened  by  mistake  for  an  abscess,  an  attempt 
may  sometimes  be  made  to  save  the  limb  by  laying  open  the  sac  and 
lio-aturine-  above  and  below  its  mouth,  but  more  often  immediate  amputation 
is  requu'ed. 

The  mortality  after  hgature  of  the  larger  arteries  for  aneurism  is  very 
considerable.  Thus,  in  2r)6  cases  of  ligature  of  the  larger  arteries  for 
aneurism,  collected  and  tabulated  by  Crisp,  it  would  appear  that  the  mortality 
amounted  to  about  22  per  cent.  And  Porta  finds  that,  among  600  cases  of 
ligature  of  arteries  for  diseases  and  injuries  of  all  kinds,  the  mortality 
amounted  to  27  per  cent.  It  must  be  borne  in  mind,  that  these  are  collec- 
tions of  reported  cases,  and  that,  if  the  unrecorded  cases  could  be  got  at,  the 
rate  of  death  would,  in  all  probability,  be  found  to  be  much  higher  even  than 
that  above  stated. 

AcGiDBJfTS  AFTER  LiC4ATURE  FOR  ANEURISM. — The  accidents  that  may 
follow  the  application  of  the  ligature  in  a  case  of  aneurism,  are  :  1,  Secondary 
HEemorrhage  from  the  seat  of  ligature  ;  2,  the  Continuance  or  the  Return  of 
Pulsation  in  the  Sac  ;  8,  the  occurrence  of  Suppuration  and  Sloughing  of  the 
Tumour,  with  or  without  hEemorrhage  from  it ;  and  4,  Gangrene  of  the- 
Limb. 

1.  Secondary  Heemorrliage  from  the  seat  of  ligature  presents  nothing- 
peculiar,  and  has  already  been  discussed  in  Vol.  I.,  p.  450. 

2.  The  Continuance  or  return  of  Pulsation  in  an  Aneurismal  Sac 
after  successful  obliteration  of  the  artery  leading  to  it,  by  the  ligature,  is  an 
interesting  phenomenon,  and  one  that  deserves  much  attention.  When  the- 
Hunterian  operation  is  successfuU.y  performed,  though  the  pulsation  in  the 
sac  be  entirely  arrested,  a  certain  quantity  of  blood  continues  to  be  conveyed 
into  and  through  it  by  the  anastomosing  channels,  and  it  is  from  this  that 
the  laminated  fibrin  is  deposited  by  which  the  consolidation  of  the  tumour 
is  ultimately  effected.  This  stream  of  blood  furnished  by  regurgitation,  oi" 
by  transmission  through  the  smaller  collateral  channels,  is  continuous,  and 
not  pulsatory  ;  occasionally,  however,  it  is  transmitted  in  sufficient  quantity 
by  some  more  than  usually  direct  and  open  anastomosing  branch,  and  thus 
gives  rise  to  a  continuance  or  to  a  return  of  the  pulsation.  It  is  interesting 
to  observe  that,  in  some  of  the  cases  in  which  this  has  happened,  there  has 
been  a  return  of  the  bruit,  but  in  the  majority  no  sound  appears  to  have  been 
emitted. 

The  j;mofZ  of  the  return  of  the  pulsation  in  the  sac  after  the  ligature  of  the 
artery  varies  greatly.    In  the  great  majority  of  cases,  at  least  two-thirds  of 
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those  in  which  it  has  happened,  a  ceit^^^  thrill  or  indistinct  pulsa- 

tion has  been  tonnd  in  the  sac  shortly  after  the  ai.plication  of  the  ligature  •  at 
all  even  s  ^vlthln  the  first  t^ve^ty-foar  hours.    This  may  be  looked  upon  hk 
being  rather  a  favourable  sign  than  otherwise,  as  it  is  indicative  of  the  free 
state  of  the  collateral  circulation,  and  it  generally  soon  disap])ears  spontaneously 
the  sac  undergoing  consolidation.    Next  in  order  of  frequency  are  those  cases 
in  which  the  pulsation  returns  in  about  a  month  or  six  weeks  after  the  ligature 
ot  the  artery,  the  collateral  circulation  having  been  fullv  established  and  after 
continuing  for  some  length  of  time,  gradually  ceases.    It  more  rarely  happens 
that  the  pulsation  returns  between  these  two  periods  ;  that  is  to  say  about 
ten  days  or  a  fortnight  after  the  application  of  the  ligature  ;  thou'^h  in  some 
instances  the  slight  vibratory  thrill,  scarcely  amounting  to  a  pulsation  which 
perhaps  is  perceptible  a  few  hours  after  an  artery  has  been  tied,  graduaUv 
strengthens  at  the  end  of  a  week  or  ten  days  into  as  distinct  and  forcible  i. 
beat  as  had  been  noticed  before  the  operation.    In  some  rare  instances  the 
pulsation  has  re-appeared  after  the  lapse  of  some  months,  the  aueurismal 
tumour  having  in  the  meanwhile  undergone  absorption  ;  then  indeed  it  may 
with  justice  be  looked  upon  as  constituting  a  secondary  aneurism,  and 
indicating  a  recurrence  of  the  complaint. 

The  cause  of  the  continuance  or  of  the  return  of  the  pulsation  in  an 
aueurismal  sac,  must  be  looked  for  in  too  great  a  freedom  of  the  collateral 
circulation.    Indeed,  it  is  an  essential  requisite  for  the  manifestation  of  this 
phenomenon,  that  there  should  be  so  free  and  direct  a  communication  between 
the  artery  on  the  proximal  side  of  the  ligature,  and  that  portion  of  the  vessel 
situated  between  the  ligature  and  the  sac,  or  the  sac  itself,  as  to  enable  the 
impulse  of  the  heart  to  be  transmitted  in  a  pulsatory  manner  into  the  tumour. 
No  regurgitant  blood  coming  upwards  from  that  portion  of  the  artery  which" 
is  distal  to  the  sac,  however  free  it  may  be,  can  communicate  an  impulse,  as  it 
never  flows  jwr  saltum  except  in  the  special  case  of  a  continuous  circle  of  large 
anastomoses,  such  as  are  met  with  between  the  arteries  within  the  skull,  or?n 
the  palmar  and  plantar  arches.    If  any  of  the  direct  collateral  or  feeding 
vessels  happen  to  be  sufficiently  large  at  the  time  of  the  operation  to  transmi't 
the  wave  of  blood,  the  pulsation  in  the  sac  will  be  continuous,  or  will  return 
almost  immediately  after  the  application  of  the  ligature.    If  they  be  at  first 
too  small  for  this,  they  may  become  eularged  as  part  of  the  a^uastomosing 
circulation,  and  then  the  pulsation  will  return  as  soon  as  their  calibre  is 
sufficient  to  transmit  the  heart's  impulse.    Besides  these  conditions  in  the  size 
and  distribution  of  the  vessels  of  the  part,  it  is  not  improbable,  as  has  been 
supposed  by  Porter,  that  certain  states  of  the  blood  in  some  individuals  may. 
from  causes  with  which  we  are  unacquainted,  render  it  less  liable  than  usual 
to  coagulate,  and  thus  dispose  to  a  return  of  the  pulsation  in  the  .sac,  which 
remains  filled  with  fluid  blood. 

The  phenomenon  under  consideration  has  been  noticed  in  all  parts  of  the 
body  after  the  performance  of  the  Hunterian  operation,  though  it  occure  with 
different  degrees  of  frequency  after  the  ligature  of  different  arteries,  and  is 
certainly  of  more  common  occurrence  after  operations  for  carotid  aneurism 
than  for  any  other  form  of  the  disease.  Thus,  of  81  cases  in  which  the  cnrotid 
artery  was  tied  for  aneurism,  I  find  that  pulsation  in  the  tumour  continued 
or  returned  in  !)  instances  ;  whereas  of  02  cases  of  inguinal  aneurism,  in  whicli 
the  external  iliac  artery  was  ligatured,  the  pulsation  recurred  in  C  cases  onlv 
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aad  in  several  of  these  it  is  interosfcing  to  note  that  there  were  two  auemismai 
sacs  ill  the  same  limb — one  in  the  groin,  the  other  in  the  ham  ;  and  that  the 
pulsation,  though  permanently  arrested  in  the  popliteal,  recurred  in  the  in- 
guinal aneurism.    In  the  ham  and  axilla,  pulsation  occasionally  though 
very  rarely  recurs.    This  difference  in  the  freqnency  of  the  recurrence  of 
pulsation  in  different  aneurisms,  is  evidently  owing  to  the  different  degrees 
of  freedom  of  communication  that  exist  between  the  sac  and  the  collateral 
branches  in  various  forms  of  the  disease   thus  in  a  carotid  aneurism,  the  im- 
pulse of  the  heart  may  at  once  be  brought  to  bear  upon  the  contents  of  the 
sac,  tlu-ough  the  medium  of  the  circle  of  Willis.    But,  in  the  case  of  inguinal, 
femoral,  or  popliteal  aneurism,  the  anastomoses,  consisting  rather  of  the  in- 
osculations of  terminal  branches  than  of  open  communications  between  large 
trunks,  are  less  liable  to  transmit  the  blood  in  a  pulsatory  stream.    For  the 
same  reason — the  great  freedom  of  the  communication  between  the  vessels  of 
opposite  sides — the  pulsation  has  more  frequently  been  found  to  continue  un- 
interruptedly and  distinctly,  though  reduced  in  force,  after  the  ligature  of  the 
artery  in  carotid  aneurisms,  than  in  those  in  any  other  situation.    The  cases 
in  which  it  returns  after  the  cessation  of  a  few  hours  only  are  perhaps  as 
frequent  in  the  groin  and  ham,  as  in  the  neck.    In  those  instances  in  which 
the  pulsation  returns  within  the  first  twenty-four  hours  after  the  ligature,  it 
usually  ceases  again  in  a  few  days,  though  it  sometimes  continues  a  week  or 
two.    When  it  recurs  at  a  later  period,  it  is  apt  to  last  somewhat  longer. 
Compression  antecedent  to  the  ligature  may  so  enlarge  the  collateral  vessels  as 
to  favour  a  continuance  or  return  of  pulsation.    1  have  once  known  the 
pulsation  continue,  though  very  much  lessened,  in  a  popliteal  aneurism,  after 
ligature  of  the  superficial  femoral,  in  a  case  in  which  treatment  by  compression 
had  been  tried  uuavaibngly  for  nearly  three  months.    In  another  case,  in 
which  I  tied  the  external  ihac  artery  for  popliteal  aneurism,  owing  to  the 
superficial  femoral  being  too  diseased  to  admit  of  a  ligature,  the  pulsation 
ceased  completely  for  a  time  as  I  was  tightening  the  ligature,  but  then  re- 
turned, and  became  very  marked  in  a  few  hours.    In  this  case  compression 
had  been  unavailingly  employed  before  the  artery  Avas  tied. 

The  prognosis  of  these  cases  is  on  the  Avhole  favourable,  but  few  of  them 
having  eventually  proved  fatal.  Of  20  patients  in  whom  pulsation  occm-red,  I 
find  that  three  died  ;  and  in  all  of  these  the  fatal  result  was  occasioned  by 
inflammation  and  sloughing  of  the  sac.  In  all  three  instances,  the  pulsation 
recm-red  within  the  first  twenty-four  hours.  When  it  returns  at  a  more 
advanced  period,  there  is  little  risk  to  the  patient,  as  it  is  usually  readily 
amenable  to  proper  treatment. 

A  Secondary  Aneurism  is  of  extremely  rare  occurrence  ;  indeed  I  belie\'e 
there  are  only  two  unequivocal  instances  of  this  affection  upon  record,  both  of 
which  took  phuje  in  the  ham ;  the  original  tumour  having  disappeared  entirely 
after  operation,  the  secondary  disease  made  its  appearance  after  a  lapse  of  six 
months  in  one  case,  and  in  the  other  after  four  years.  It  is  of  importance  to 
distinguish  between  a  secondary  aneurism  and  secondary  or  recurrent  pulsation 
in  an  aneurismal  sac.  The  term  secondary  aneurism  "  should  be  restricted 
to  those  cases  in  which  an  aneurismal  tumour  appears  in  the  site  of  a 
foi-mer  one,  which  has  undergoue  consolidation  and  absorption.  The  question 
may  be  raised,  whether  aneurisms  of  this  kind  are  in  reality  secondary  or 
whether  they  may  not  originate  in  the  dilatation  of  a  portion  of  the  artery 
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contiguous  to  the  seat  of  the  former  disease.  It  is  certainly  not  very  easy  to 
understand  liow  an  aneurismal  sac  that  has  once  undergone  consolidation  and 
absorption,  can  again  become  dilated  into  a  pulsating  tumour  ;  and  I  think  it 
most  probable  that,  although  the  consecutive  aneurism  may  be  found  in  the 
same  surgical  region  as  the  primary  one,  it  in  reality  takes  its  origin  from  a 
slightly  higher  part  of  the  artery,  where  the  same  structui-al  change  may  have 
been  in  progress  that  determined  the  disease  in  the  first  instance  at  a  lower 
point.  Double  aneurism  thus  arising  is,  indeed,  occasionally  met  with  in  the 
ham  as  a  primary  disease.  I  have  seen  a  case  in  which  an  aneurismal  tumour 
was  situated  in  the  ham,  and  another  at  or  immediately  above  the  aperture  in 
the  adductor  muscle  :  if  the  artery  in  such  a  case  as  this  had  been  tied  before 
the  second  tumour  had  attained  any  magnitude,  we  can  easily  understand 
how,  when  this  became  dilated,  it  might  have  been  considered  to  be  a  new 
enlargement  of  the  original  sac,  whereas,  in  reality,  it  was  nothing  more  than 
a  new  aneurism  forming  in  close  vicinity  to  the  old  one. 

Hulargement  of  an  aneurismal  sac  without  pulsation  after  the  liga- 
ture of  the  artery  leading  to  it,  is  an  interesting  phenomenon,  and  one  that 
might  cause  the  true  nature  of  the  tumour  to  be  misunderstood,  as  it  closely 
resembles  in  its  slow  and  gradual  increase  the  growth  of  a  malignant  tumour. 
It  is  occasioned  by  the  distension  of  the  sac  by  regiargitant  blood  brought  into 
it  through  the  distal  end  of  the  vessel,  without  sufficient  force  to  cause 
pulsation,  though  with  sufficient  pressure  to  occasion  a  gradual  increase  in  the 
size  of  the  swelling. 

Treatment  of  Recurrent  Pulsation. — In  by  far  the  majority  of  cases  of 
secondary  pulsation,  this  phenomenon  ceases  of  itself  in  the  course  of  a  few 
days  or  weeks  from  consolidation  of  the  sac^  in  the  same  way  as  after  ligature 
of  the  artery,  by  the  deposition  of  lamellated  fibrin.  Tliis  tendency  to  con- 
solidation of  the  tumour  may  be  much  assisted  by  means  calculated  to  lessen 
the  force  of  the  impulse  of  the  blood  into  the  sac,  such  as  compression  of 
the  artery  above  the  point  ligatured,  rest,  the  elevated  position,  and  the 
application  of  cold  to  the  part ;  cold,  however,  must  be  carefully  applied,  lest, 
the  vitality  of  the  limb  being  diminished,  gangrene  be  induced.  At  the  same 
time,  direct  pressure  may  be  made  upon  the  sac,  so  as_  to  moderate  the  flow 
of  blood  into  it  :  this  has  in  many  cases  succeeded  in  procuring  consolidation 
of  the  tumour,  and  may  most  conveniently  be  apjilied  by  means  of  a  compress 
and  narrow  roller.  This  plan  is  especially  adapted  to  popliteal  and  inguinal 
aneurisms,  but  cannot  so  well  be  exercised  upon  those  situated  in  the  neck. 
Care  must  be  taken  that  the  pressure  be  not  at  first  too  powerful,  lest  gangrene 
result :  the  object  is  not  so  much  to  force  out  the  contents  ftf  the  tumour,  or 
to  efface  it,  as  simply  to  restrain  and  moderate  somewhat  the  flow  of  blood 
into  it.  Should  the  aneurism  be  so  situated  that  pressure  can  be  exercised 
upon  the  artery  above  the  point  ligatured,  this  should  be  had  recourse  to  eitlier 
by  the  finger  or  by  instrument,  and  will  be  both  safer  and  more  likely  to  be 
effectual  than  direct  pressure.  I  succeeded  in  this  Avay  in  curing  a  veiy 
remarkable  case  of  recun-ent  pulsation  in  a  popliteal  aneurism.  The  patient, 
a  man  about  thirty-five  years  of  age,  Avas  admitted  into  University  College 
Hospital  for  an  aneurism,  about  the  size  of  an  orange,  in  the  right  ham. 
Treatment  by  compression  was  employed,  without  any  effect  being  produced 
in  the  tumour,  for  three  inonths.  During  this  period  coni])rossion  was- 
employed  in  all  forms— by  Carte's  instrument,  the  weight,  the  fiugci-,  and 
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flexion.  I  then  tied  the  superficial  femoral  artery  in  Scarpa's  triangle  with 
a  hemp  ligature.  The  pulsation  was  arrested  in  the  tumour  when  the  ligature 
was  tied,  but  returned  in  a  slight  degree  in  about  an  hour,  and  slowly  in- 
creased, never  becoming  at  all  forcible,  but  being  very  distinct.  The  ligature 
separated  on  the  fourteenth  day.  The  limb  was  bandaged,  and  a  pad  applied 
over  the  aneurism  without  any  elfect ;  and  the  limb  was  raised,  but  still  the 
pulsation  continued.  Carte's  compressor  was  again  applied  to  the  common 
femoral  artery,  and  used  for  about  three  hours  in  an  intermittent  manner, 
when  the  pulsation  finally  ceased. 

In  the  event  of  the  pulsation  not  disappearing  under  the  influence  of  pres- 
sure, conjoined  with  rest,  dietetic  means,  and  the  local  application  of  cold, 
there  are  tliree  courses  open  to  the  Surgeon  :  1,  To  ligature  the  vessel  higher 
up  ;  2,  to  perform  the  old  operation  of  opening  the  sac  ;  and,  3,  to  amputate, 
if  the  aneurism  be  situated  in  a  limb. 

With  regard  to  ligaturing  the  artery  at  a  higher  point,  I  am  not  acquainted 
with  any  cases  that  throw  much  light  on  the  probable  result  of  such  an  opera- 
tion.   We  know  that  the  ligature  of  an  artery  high  up  for  secondary  hsemor- 
rhage,  after  previous  deligation  of  it,  is  a  most  disastrous  procedure.    But  here 
the  conditions  are  by  no  means  identical  with,  or  even  similar  to,  those  that 
accompany  recurrent  pulsation.     In  the  case  of  secondary  hfemorrhage, 
there  has  usually  not  been  time  for  the  full  development  of  the  collateral 
circulation ;  whereas,  in  the  case  of  recurrent  pulsation,  many  weeks  would 
probably  have  elapsed  before  the  second  operation  would  become  necessary,  so 
that  ample  time  would  be  given  for  the  enlargement  of  the  anastomoses  ^and 
besides  this,  the  very  occurrence  of  the  return  of  pulsation  may  be  taken  as 
evidence  of  an  unusually  free  anastomosing  circulation.    I  think,  therefore, 
that  if  such  a  case  were  by  any  possibility  to  occur-,  in  which  recurrent  pulsa- 
tion could  not  be  checked  by  the  application  of  pressure,  digital  or  instru- 
mental, to  the  artery  above  the  point  originally  ligatured,  aided  by  the  other 
appropriate  local  and  constitutional  means  that  have  been  mentioned  'above, 
the  Surgeon  would  adopt  the  proper  course  by  ligaturing  the  artery  higher 
up,  ex.  gr.,  the  common  femoral  or  external  iliac,  if  the  superficial  femoral 
had  been  the  one  preyiously  tied.    In  the  event  of  this  not  being  thought 
advisable,  he  must  choose  between   the   two  remaining  operations,  viz., 
amputation,    or  opening  the  sac.     The  operation  of  opening  the  sac.' 
turning  out  its  contents,  and  ligaturing  the  vessel  supplying  it,  is  in  any 
circumstances  a  procedure  fraught  with  danger  to  the  patient,  and  full  of 
difficulty  to  the  Surgeon,  even  when  he  knows  in  what  situation  to  seek  thb 
feeding  vessel.     How  much  greater  then  must  the  difficulty  be,  when  he 
IS  m  uncertainty  as  to  the  point  at  which  the  artery  enters  the  sac,  and  cannot 
know  whether  there  be  more  than  one  arterial  branch  leading  into  it.  Still, 
If  the  limb  be  made  bloodless  by  Esmarch's  method,  these  difficulties  may  be 
overcome,  and  it  is  well,  therefore,  to  attempt  the  operation  whenever  possible, 
falling  back  at  once  on  amputation  if  it  cannot  be  brought  to  a  successful 
conclusion.   If  the  Surgeon  succeeds  in  the  old  operation  the  subsequent 
dangers  of  secondary  hasmorrhage  or  profuse  suppuration  are  very  much  , 
reduced  in  the  present  day  by  efficient  antiseptic  treatment. 

In  those  situations  in  which  amputation  is  impossible,  the  Surgeon  must 
attempt  the  old  operation  if  it  be  practicable,  or  leave  the  patient  to  inevitable 
death.    Smythe,  of  New  Orleans,  as  a  last  resource,  laid  open  a  subclavian 
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aneurism,  for  Avliich  be  had  successfully  tied  the  iu nominate  some  years 
before,  but  failed  to  secure  the  artery,  and  the  patient  died.  Morris,  however, 
has  successfully  adopted  this  proceeding  in  a  case  of  carotid  aneurism  after 
ligature  of  the  common  trunk  had  failed  ;  and  Berkeley  Hill  in  a  case  of 
axillary  aneurism  after  ligature  of  the  subclavian. 

Since  the  introduction  of  absorbable  ligatures  into  surgical  practice,  a  return 
of  pulsation  has  in  a  few  cases  been  due  to  a  restoration  of  the  lumen  of  the 
artery  after  the  disappearance  of  the  ligature.  This  is  recognized  by  the 
presence  of  pulsation  in  the  vessel  at  the  point  at  ■which  it  was  tied.  These 
cases  belong  to  a  different  class  to  those  in  which  the  vessel  has  been  per- 
mently  occluded,  and  require  different  treatment.  The  artery  may  l^e 
ligatured  again  at  or  near  the  same  spot  or  at  some  other  point.  In  a  case  of 
this  kind  that  occurred  under  the  care  of  Christopher  Heath  in  University 
College  Hospital,  the  femoral  was  successfully  tied  in  Hmiter's  canal  after 
ligature  of  the  artery  in  Scarpa's  triangle  had  failed.  The  causes  of  failure  of 
the  ligature  have  already  been  described  (Vol.  I.,  p.  43u). 

.3.  Suppuration  and  Sloughing  of  the  Sac. — When,  after  the  ligature 
of  its  supplying  artery,  an  aneurism  is  about  to  suppurate,  instead  of  diminish- 
ing in  size,  it  increases,  with  heat,  pain,  pulsation,  and  some  inflammatory 
discoloration  of  the  skin  covering  it.  This  gradually  becomes  thinned,  and 
at  last  gives  way ;  the  contents  of  the  tumour,  softened  and  broken  down 
by  inflammation  and  the  admixture  of  pus,  are  discharged  through  the 
aperture  in  its  wall,  in  the  form  of  a  dark  purplish  brown  or  plum-coloured 
and  often  foetid  fluid,  intermixed  with  masses  of  soft  dark  coagula,  or  of  the 
drier  laminated  fibrin,  which  may  not  inaptly  be  compared  in  appearance  to 
portions  of  raisins  or  dates.  The  discharge  of  these  matters,  variously  altered, 
may  be  accompanied  or  followed  by  the  escape  of  florid  arterial  blood.  This 
hsemorrhage,  which  is  the  great  source  of  danger  iu  the  suppuration  of  an 
aneurismal  sac,  may  occur  in  a  sudden  violent  gush,  by  which  the  patient 
may  at  once  be  destroyed,  at  the  time  of  the  rupture  of  the  tumour  :  or  it 
may  continue  in  small  quantities,  and,  after  ceasing,  recur  from  time  to  time, 
thus  gradually  exhausting  the  patient.  It  is  this  occm-rence  of  secondary 
hagmorrhage  that  constitutes  the  principal  danger  after  suppuration  of  an 
aneurism,  which  otherwise  is  not  a  source  of  any  very  serious  risk  to  the 
patient  ;  about  one-fourth  only  of  the  cases  in  which  the  sac  has  suppurated 
having  had  a  fatal  termination,  and  almost  all  those  in  which  death  resulted 
having  proved  fatal  by  hseraorrhage.  The  patients  in  a  few  remaining  instances 
have  been  carried  off  by  some  special  accidents,  such  as  the  pressure  of  the  sac 
on  the  pharynx  or  oesophagus,  or  the  discharge  of  the  contents  of  the  tumour 
into  the  pleura  or  bronchial  tubes.  Hasmorrhage  is  more  liable  to  occur  when 
suppuration  takes  place  a  few  weeks  after  the  ligature  of  the  artery,  than 
when  a  longer  interval  has  elapsed.  That  haemorrhage  does  not  hajipon  more 
frequently  after  suppuration  of  the  sac  is  very  remarkable,  and  must  be  owing 
either  to  the  sealing  by  adhesion  or  plugging  by  coagulum  of  the  mouth  of  the 
aneurism,  wliere  it  communicates  with  the  interior  of  the  ai'teiy.  Ic  is  owing 
'  to  this  plugging  also,  that  in  many  cases  the  fatal  bleeding  does  not  occur  at 
the  moment  of  rujjture,  but  only  after  a  lapse  of  some  days,  or  even  weeks,  and 
then,  as  a  rule,  owing  to  some  incautious  movement  of  the  patient  by  which 
the  coagulum  or  adhesion  is  suddenly  disturbed.  Those  cases  are  most 
dangerous;  in  which  ]iulsation  has  returned  in  the  sac  after  the  ligature  of  the 
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vessel,  but  before  the  supervention  of  suppuration  ;  as  in  these  the  tumour  is 
so  freely  supplied  with  blood  that,  if  it  burst,  fatal  hseniorrhage  will  with  cer- 
tainty occur. 

This  accident  is  much  more  frequent  in  some  situations  than  in  others,  and 
is  more  liable  to  occur  in  aneurisms  of  the  axilla  or  groin,  than  in  those  of  the 
ham  or  of  the  neck.  The  proximity  of  the  ligature  and  the  necessary  inter- 
ference with  the  sac  in  its  apphcation,  especiahy  in  large  axillary  or  inguinal 
aneurisms,  is  undoubtedly  a  frequent  cause  of  it.  The  large  size  these 
tumours  rapidly  attain,  in  consequence  of  the  laxity  of  their  areolar  connec- 
tions, also  favours  it.  Until  recently  it  was  believed  that  the  occurrence  of 
simple  coagulation,  instead  of  gradual  deposit  of  laminated  fibrin,  was  an 
important  factor  in  the  production  of  suppuration  of  the  sac  ;  but  our  late 
experience  of  the  treatment  of  aneurism  by  rapid  compression  clearly  shows 
that  the  danger  has  been  greatly  exaggerated.  In  other  cases  it  is  probable 
that  the  suppuration  of  the  sac  is  a  consequence  of  pyaemic  infection  from  the 
wound,  corresponding  to  those  cases  in  which  we  find  the  formation  of  pus 
occurring  in  injured  or  diseased  tissues  at  a  distance  from  the  septic  wound. 
Besides  this,  it  has  been  very  justly  remarked  by  Porter,  that  the  excessive 
handling  and  fi-equent  examination  to  which  an  aneurismal  tumour  is  usually 
subjected  in  a  hospital,  may  induce  inflammation  and  predispose  to  suppu- 
ration. 

The  jijmoi?  at  which  suppuration  of  the  sac  may  occur  after  the  ligature, 
varies  from  a  few  days  to  as  many  months.  In  the  majority  of  instances,  it 
would  appear  to  take  place  between  the  third  and  eighth  weeks  ;  later  than 
this  it  seldom  happens,  though  it  may  do  so  after  the  lapse  of  several  months, 
as  in  a  case  recorded  by  Sir  A.  Cooper,  in  which  a  carotid  aneurism  suppurated 
at  the  eighth  month. 

Treatment. — When  an  aneurism  is  suppurating,  and  is  on  the  point  of  giving 
way,  it  will  be  better  to  make  an  incision  into  it  with  antiseptic  precautions, 
so  as  to  let  out  the  broken  down  contents  at  once.  It  must  then  be  treated 
Kke  an  ordinary  abscess,  with  a  view  to  its  filling  up  by  granulation  ;  which, 
however,  will  necessarily  be  a  slow  process,  in  consequence  of  the  great  size 
and  depth  of  the  opening.  During  the  whole  of  this  time  a  tourniquet  should 
be  kept  loosely  applied  upon  the  artery  above  the  sac,  so  as  to  be  tightened  at 
any  moment  if  bleeding  take  place.  If  haemorrhage  have  already  supervened, 
the  case  is  attended  with  immediate  danger.  In  such  a  case  as  this,  the 
first  indication  is  clearly  to  arrest  the  flow  of  blood,  so  as  to  prevent  the 
patient  from  dying  at  once.  This  can  best  be  accomphshed  by  turning  out 
the  coagula  and  plugging  the  sac  with  lint  or  compressed  sponge,  retained  in 
situ  by  a  firm  graduated  compress,  and  well  applied  roller.  The  hEemorrhage 
having  thus  been  arrested  for  a  time,  the  Surgeon  should  consider  what  steps 
should  be  adopted  permanently  to  restrain  it.  In  some  cases,  indeed,  though 
these  are  exceptional,  the  plug  and  compress  may  be  sulficient  to  prevent  a 
recurrence  of  the  bleeding  ;  but  in  general  it  will  not  do  to  trust  to  these 
means,  unless  the  anatomical  relations  of  the  part  be  such  as  to  preclude 
more  active  measures. 

Various  plans  are  open  to  the  Surgeon  for  the  permanent  suppression  of  the 
bleeding.  The  sac  may  be  laid  open,  and  an  attempt  made  to  ligature  that 
portion  of  the  artery  from  which  the  blood  issues.  But  this  can '  scarcely  be 
expected  to  succeed,  as,  in  the  majority  of  the  cases,  the  coats  of  the  vessel 
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being  softened,  there  would  be  little  prospect  of  its  holding  a  ligature,  even  ii' 
It  were  possible  to  expose  it  before  the  patient  perished  of  ha?raorrhage. 
Indeed,  though  this  plan  has  been  several  times  tried,  I  am  not  aware  that  bv 
lb  the  Surgeon  has  ever  succeeded  in  arresting  the  bleeding  from  a  suppurating 
aneurismal  sac. 

The  application  of  the  actual  cautery  to  the  bleeding  orifice  would,  I  think, 
hold  out  a  better  chance,  more  particularly  if  the  blood  were  poured  out  from 
a  collateral  vessel  of  a  small  size.  In  this  way,  Morrison,  of  Monte  Video,  suc- 
ceeded in  arresting  the  bleeding  of  an  aneurism  in  the  groin  that  had  suppu- 
rated. Should  this  means,  however,  not  suffice  (and  it  is  the  only  means  that 
can  be  applied  in  many  situations,  as  in  the  gi-oin  and  axilla),  there  is  no 
course  left  but,  in  those  situations  in  which  it  can  be  done,  either  to  ligature 

the  artery  higher  up  or  to  amputate.  The  applica- 
tion of  a  ligature  nearer  the  centre  of  the  circula- 
tion, even  though  practicable,  appears  to  me  to 
be  of  very  doubtful  utility  ;  for  the  probability  is, 
that  the  cu-culation  through  the  limb,  embarrassed 
as  it  must  have  been  by  the  first  liguture,  and  by 
the  subsequent  distension  and  suppuration  of  the 
sac,  will  be  so  much  interfered  with  when  the 
artery  is  tied  a  second  time,  that  gangrene  will 
result ;  or  else  that  the  collateral  circulation,  if 
sufficiently  active  to  maintain  the  vitality  of  the 
limb,  will  also  keep  up  the  hemorrhage  from  the 
opening  in  the  artery  communicating  with  the 
sac.  In  these  circumstances,  the  only  course  left 
to  the  Sm-geon  is  amputation  of  the  limb  when  the 
aneurism  is  so  situated  that  it  can  in  this  Avay  be 
removed. 

4.  Gangrene  of  the  Iiimb. — The  general 
subject  of  gangrene  of  a  limb,  following  injury 
and  ligature  of  the  main  artery,  has  already  been 
described  (Vol.  I.,  p.  458)  ;  and  we  have  at  present 
to  consider  only  those  cases  in  which  it  occurs 
after  the  operation  for  aneurism. 

Causes. — If  the  aneurismal  sac  have  attained  a  large  size  with  great 
rapidity,  it  may,  by  its  pressure  on  the  collateral  vessels,  or  on  the  veins  in  its 
vicinity  (Fig.  4,58),  produce  such  an  amount  of  disturbance  in  the  circulation 
of  the  hmb,  preventing  the  influx  of  arterial  or  obstructing  the  efflux  of  venous 
blood,  as  to  occasion  a  great  liability  to  the  occurrence  of  gangrene.  But 
perhaps  the  principal  source  of  danger  consists  in  the  aneurism  becominy 
suddenly  and  widely  diffused,  more  ijarticularly  in  those  cases  in  M'hich  the 
anatomical  relations  of  the  collateral  vessels  are  such,  as  in  the  ham,  that 
they  may  readily  and  uniformly  become  compressed  by  the  effused  blood.  In 
these  cases,  the  additional  embarrassment  induced  in  the  circulation  of  the 
limb  by  the  ligature  of  its  main  artery  will  readily  induce  gangrene  ;  and 
hence  it  is  that,  in  diffuse  aneurism  of  the  lower  extremity,  ligature  of  the 
artery  is  so  commonly  followed  by  mortification. 

Loss  of  Hood,  either  in  consequence  of  secondary  hicmorrhage,  or  in  any 
other  way  before  or  after  the  ap])lication  of  the  ligature,  is  very  apt  to  be 
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followed  by  gangrene ;  the  more  so,  if  ifc  have  been  necessary  to  apply  a 
ligature  to  a  higher  poini  on  the  trunk  of  the  vessel  than  had  previously 
been  tied.  This  secondary  ligature  of  a  large  artery  in  cases  of  aneui-ism  has, 
I  believe,  been  invariably  followed  by  gangrene  of  the  limb,  when  done  in  the 
lower  extremity  ;  the  interference  with  the  collateral  circulation  by  the 
second  ligature  being  so  great,  that  the  vitality  of  the  part  cannot  be 
maintained. 

Besides  these  causes,  the  occurrence  of  erysipelas,  exposure  of  the  limb  to 
<:old,  or  to  an  undue  degree  of  heat,  or  subjecting  it  to  the  compression  of  a 
ijandage,  may  be  attended  by  consequences  fatal  to  its  vitality. 

The  period  of  supei-ventiori  of  gangrene  of  the  limb  is  usually  from  the 
third  to  the  tenth  day  ;  it  seldom  occurs  before  this  period,  unless  incipient 
mortification  have  already  set  in  before  the  artery  was  tied.  Gangrene 
usually  follows  the  ligature  of  the  external  iliac  at  an  earlier  period  than  that 
of  any  other  artery.  In  cases  of  aneurism,  the  gangrene  is  always  of  the  dark 
and  moist  variety,  owing  to  its  being  commonly  dependent  on  pressure  upon 
the  large  venous  trunks  by  the  aneurismal  tumour. 

Treatment. — The  general  preventive  treatment  of  gangrene  following  the 
ligature  of  the  artery  for  aneurism  must  be  conducted  on  the  same  principles 
as  when  it  arises  after  the  ligature  of  arteries  generally  (Vol.  I.,  p.  4G0).  But 
some  special  modifications  of  it  are  required,  so  far  as  the  aneurism  is  con- 
cerned. When  the  gangrene  occurs  from  the  pressure  of  the  sac  upon  the 
accompanying  vein,  it  has  been  proposed  to  lay  the  tumour  open,  and  to 
turn  out  its  contents,  thus  removing  the  compression.  The  danger  of 
such  a  proceeding  consists  in  the  probability  of  the  occurrence  of  htemorrhage 
from  the  opening  made  into  the  sac,  and  in  the  risk  attending  suppuration 
set  up  in  the  sac  ;  yet  it  would  appear  that,  in  two  cases  in  which  this  practice 
has  been  adopted,  no  bad  results  followed.  Thus,  Lawrence  has  related  a 
case  of  diffused  aneurism  of  the  popliteal  artery,  in  which  this  plan  was  had 
recourse  to  with  the  best  results  ;  and  Benza  has  recorded  a  case  of  popliteal 
aneurism  in  which  the  same  method  was  adopted  in  consequence  of  great 
cedema  and  incipient  gangrene  of  the  foot  ;  after  the  extraction  of  a  quantity 
of  flesh-hke  fibrin  from  the  sac,  the  patient  made  an  excellent  recovery. 
These  cases  would  certainly  justify  the  Surgeon  in  adopting  such  a  course  when 
the  danger  of  gangrene  is  imminent,  and  dependent  on  the  size  and  pressure  of 
the  tumour.  Should,  however,  the  gangrene  show  any  disposition  to  extend, 
or  should  there  be  haemorrhage  from  the  sac  after  it  has  thus  been  laid  open, 
the  Surgeon  must  hold  himself  in  readiness  to  amputate  without  delay.  When 
gangrene  has  once  fairly  set  in,  there  is  no  reasonable  prospect  of  saving 
the  limb  ;  and  the  sooner  amputation  is  done  the  better.  The  limb  must 
always  be  removed  high  up  above  the  sac,  and  if  possible,  not  only  at  some 
distance  from  the  parts  that  have  mortified,  but  also  above  the  part  to 
which  the  serous  infiltration  that  precedes  mortification  has  extended. 
The  upper  extremity  must  generally  Ije  removed  at  the  shoulder-joint  ;  the 
lower  above  the  middle  of  the  thigh.  In  these  cases  there  will  generally 
be  a  considerable  amount  of  hasmorrhage,  and  many  vessels  will  require  to 
be  tied  in  the  stump,  in  consequence  of  the  enlargement  of  the  collateral 
circulation. 

CoMPHKssiON  15Y  IxsTRUMKNTS.— In  consequeuce  of  the  dangers  and 
difficulties  attending  the  use  of  the  ligature,  Surgeons  have  endeavoured  to 
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treat  aneurism  by  coiupressicu.    The  oinployment  of  direct  pressure  on  tlie 
aneurism  was  almost  naturally  suggested  as  a  means  to  of.unteract  tiie  extensiou 
of  the  disease  by  the  pressure  of  the  blood  from  within,  and  has  consequentlv 
been  applied  from  a  very  early  period  in  the  treatment  of  the  affection  This 
plan  was  first  employed  by  Bourdelot  at  the  close  of  the  se^'enteenth  centurv  - 
afterwards  by  tienga,  Heister,  (Juattani  and  others.    These  Suro-cons  made 
the  pressure  directly  upon  the  sac  ;  and  (Juattani  and  Flajani  relate  several 
cures  that  they  effected  in  this  way  ;  but  the  method  was  so  uncertain  in  its 
results,  and  so  dangerous  from  its  tendency  to  cause  inflammation  of  the  sac 
that  It  fell  into  disuse.    The  French  Surgeons  introduced  a  modification  o\ 
the  pressure  plan,  by  laying  open  the  sac,  clearing  out  its  contents,  and  apply- 
ing the  pressure  directly  over  the  opening  into  the  vessel.  Deschamps  exposed 
the  artery  leading  to  the  sac,  and  compressed  this  with  an  instrument  which 
he  termed  the   presse-artere:'   These  barbarous  modes  of  treatment,  however, 
were  entirely  set  aside  by  the  facility  and  comparative  success  of  the  Hunteriau 
operation  ;  and  compression  in  aneurism  was  rarely  practised  by  Surgeons  after 
the  great  step  made  by  John  Hunter  in  the  treatment  of  this  disease.    Yet  we 
find  that  John  Hunter  himself,  Blizard,  and  Freer  attempted,  though  without 
success,  to  cure  this  disease  by  pressure  on  the  arteiy  leading  to  the  sac. 
Pelletan  and  Dubois  appear  to  have  been  the  first  who  successfully  applied 
pressure  to  the  artery  above  the  sac,  instead  of  to  the  aneurism  itself ;  this 
was  in  1810.    After  this  period,  various  attempts  were  made  methodically  to 
treat  aneimsms  in  this  way  ;  but  the  merit  of  having  introduced  the  practice 
of  compression  in  the  treatment  of  aneurism  into  modern  surgery,  of  having 
given  it  a  definite  place  in  our  art,  and  of  having  established  the  true 
prmciples  on  which  it  acts,  incontestably  belongs  to  the  Dublin  Surgeons  ; 
amongst  whom  the  names  of  Hutton,  Belliugham,  Tufnell,  and  Carte  deserve 
especial  mention. 

Principle  of  Compression. — In  the  early  trials  of  the  cure  of  aneurism 
by  compressing  the  artery  on  the  cardiac  side  of  the  tumour,  the  Surgeons 
who  employed  this  method  acted  on  an  erroneous  theory  ;  and,  the  principle 
not  being  understood,  the  practice  was  bad.  It  was  supposed  to  be  necessary,  in 
order  that  a  cure  might  take  place,  that  the  ichole  flow  of  blood  through  the 
artery  should  be  arrested  ;  that  inflammation  of  the  vessel  at  the  point  com- 
pressed should  be  set  up ;  and  that  the  consolidation  of  the  aneurism  depended 
upon  the  obstruction  of  the  vessel  consequent  upon  this  inflammation.  This 
led  to  the  employment  of  such  violent  and  forcible  compression,  with  the 
view  of  exciting  inflammation  in  the  artery,  that  the  patient  could  seldom 
bear  it  for  a  sufficient  length  of  time  to  effect  a  cure  ;  sloughing  of  the  skin 
commonly  resulting  from  the  severity  of  the  pressure  to  which  it  was  subjected. 
To  the  Dublin  Surgeons  belongs  the  very  great  merit  not  only  of  having 
pointed  out  the  error  of  this  doctrine,  but  of  having  distinctly  laid  down  as 
the  principle  of  the  practice,  that,  in  the  majority  of  cases,  the  cure  is  brought 
about  when  the  artery  is  compressed,  in  precisely  the  same  way  as  when  it 
occurs  sjjontaiieously,  or  wlieu  the  Hunteriau  operation  is  performed — viz., 
by  the  deposit  of  stratified  fibrin,  and  by  the  conse(|Ucnt  consolidation  of  tho 
aneurism  (Fig.  45!)),  aided  by  the  contraction  of  tlie  Avails  of  the  sac  ;  and 
that,  as  in  the  case  of  ligature  of  the  vessel,  it  was  not  necessary  that  the- 
whole  of  the  circulation  through  the  aneurism  should  be  jiernianently  arrested, 
but  merely  that  it  should  be  lessened  in  quantity  and  force  to  such  an  extent 
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as  to  be  compatible  with  the  deiDositiou  of  laminated  fibrin  in  the  sac  ;  and' 
it  was  clearly  shown  by  examination  after  death  that,  if  the  pressure  were' 
properly  conducted,  the  artery  was  in  no  Avay  injured  or  occluded  at  the  part 
compressed.  The  recognition  of  the  true  principles  on  which  compression  of 
the  artery  leading  to  the  sac  cures  the  aneurism,  has  led  to 
important  results ;  for  as  the  severe  pressure  that  was 
formerly  considered  necessaiy  is  now  known  not  only  to  be 
unnecessary,  but  to  be  absolutely  injurious,  no  amount 
of  compression  is  exercised  beyond  what  is  requisite  to 
moderate  the  flow  of  blood  into  the  sac ;  no  attempt  being 
made  to  compress  the  artery  so  scA-ercly  as  to  lead  to  its 
obliteration  by  inflammation. 

But,  although,  where  the  pressure  is  moderate  or  the 
anastomosing  circulation  free,  the  consolidation  of  the 
contents  of  the  sac  takes  place  in  the  way  that  has  just 
been  described,  it  would  be  an  error  to  suppose  that  this  is 
the  process  by  which  the  aneurism  becomes  cured  in  all 
cases  in  which  recourse  is  had  to  compression.  There 
can  be  no  doubt  that  in  some  cases,  in  which  consolidation 
has  taken  place  in  a  few  hours  after  the  employment  of    Auouri.s.,.  cured  by 
pressure,  coagulation  of  the  contents  of  the  sac  has    coinpression : 
suddenly  occurred;  and  this  sudden  coagulation,  which  at  i^i'jrhi." 
one  time  was  dreaded  by  Surgeons,  has  been  found  by  in- 
creased experience  to  be  in  the  highest  degree  advantageous,  as  leading  to  a 
more  rapid  cure. 

In  the  tubular  form  of  aneurism,  which  is  far  less  frequent  than  the  sacculated 
in  the  extremities,  the  cure  appears  to  take  place,  if  it  occm-s  at  all,  rather  by 
the  gradual  contraction  of  the  partially  emptied  sac  than  either  by  the  slow 
deposit  of  laminated  fibrin,  or  by  the  rapid  and  almost  sudden  coagulation 
of  its  contents.  The  sac  gradually  shrinks,  and  shreds  of  fibrin  only  are 
found  adherent  to  its  sides.  But  although  I  believe  that  the  condition  of  the 
aneurism,  whether  sacculated  or  tubular,  has  a  considerable  influence  upon 
the  mode  in  which  compression  acts  in  effecting  a  cure,  and  also  upon  the  time 
that  is  occupied  in  the  treatment,  this  being  much  shorter  in  the  sacculated 
than  in  the  tubular  form  of  the  disease  ;  yet  there  can  be  no  doubt  that  this 
is  materially  influenced  also  by  two  other  circumstances— viz.,  the  condition  of 
the  blood  within  the  sac,  and  the  completeness  of  the  compression. 

When  the  sac  is  filled  with  fluid  blood,  and  the  compression  is  not  un- 
InteiTuptedly  complete,  the  sac  appears  to  empty  itself  to  a  considerable 
extent,  and  eventually  to  consolidate  by  the  deposit  of  laminated  fibrin. 
But,  if  the  sac  already  contain  some  solidified  layers,  and  the  compression 
be  continuous  and  complete,  the  coagulation  of  the  remaining  fluid  part  of  its 
blood  is  apt  to  take  place  rather  suddenly.  But  in  all  cases  the  contraction  of 
the  sac,  consequent  upon  the  arrest  or  restraint  of  the  current  of  blood  into  it. 
1 18  an  important  element  in  the  cure.  Illustrative  of  this  mode  of  cure,  there 
18  a^ preparation  in  the  Museum  of  University  College  (  Fig.  4(;o). 

From  all  this,  then,  it  would  appear  that  the  consolidation  and  cure  of  an 
aneurism  by  compression  may  take  place  in  three  different  ways  :  1,  by  the 
slow  deposit  of  laminated  fibrin  ;  2,  by  rapid  coagulation  of  the  contents  of 
the  sac ;  3,  by  contraction  of  the  sac.    The  particular  mode  of  cure  will  depend 
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upon  the  completeness  of  the  compvession  and  the  more  or  less  perfect  airest 
of  the  blood  in  the  sac,  the  coag-ulability  of  that  blood,  and  the  shape  of  the 
aneurism. 

Circumstances  Influencing  Success. — The  success  of  compression  de- 
pends greatly  upon  a  scrupulous  attention  to  a  number  of  minor  circumstances, 
which,  though  each  be  trifling  in  itself,  become  of  importance  when  taken 
together.  During  the  whole  time,  also,  the  patient's  general  health  should  be 
attended  to  in  accordance  with  those  principles  that  have  already  been  laid  down 
in  speaking  of  the  constitutional  treatment  of  the  disease.    The  irritability  of 

the  system  must  also  be  lessened  if  necessary,  by  the 
use  of  opiates  or  of  chloral ;  and  the  patient  should 
be  put  into  a  comfortable  bed,  with  firm  and  well- 
secured  pillows  and  mattresses,  so  that  his  position 
may  not  be  changed.  As  it  is  principally  in  aneurism 
of  the  lower  extremity  that  compression  can  be 
employed,  we  shall  proceed  to  describe  the  method 
of  its  application  here. 

Application  of  the  Compressor. — The  thigh 
should,  if  necessary,  be  shaved.  The  skin  should 
then  be  powdered,  and  the  limb  bandaged  with  a  soft 
roller ;  a  pad  being  laid  on  the  tumour.  Pillows 
must  then  be  comfortably  arranged  under  it,  the  knee 
being  semi-flexed.  Much  of  the  success  of  the  treat- 
ment will  depend  upon  the  kind  of  instrument  used. 
The  ordinary  horse-shoe,  or  Signorini's  tourniquet, 
was  the  one  first  employed,  and  this  will,  in  many 
cases,  answer  the  purpose  perfectly  well ;  but,  as  it  is 
somewhat  difficult  to  regulate  the  pressure  with  this 
instrmnent,  and  as  it  is  not  unfrequently  exercised  too  powerfully,  it  has 
generally  given  place  at  the  i^resent  day  to  the  very  ingenious  a];)paratus  of 
Carte,  which,  as  it  substitutes  an  elastic  force  derived  from  vulcanized  india- 
rubber  bands  for  the  unyielding  pressure  of  the  screw,  accommodates  itself 
better  to  the  limb,  and  is  less  likely  to  produce  injurious  compression.  This 
instrument,  as  well  as  the  other  contrivances  which  have  at  various  times 
been  invented  for  the  treatment  of  aneurism  by  compression,  are  described  by 
Bellingham  and  Tufnell,  in  their  works  on  this  subject,  to  which  I  must  refer 
for  a  fuller  account  than  1  can  here  give. 

In  applying  the  com]H'essor,  especial  care  must  be  taken  that  it  is  well 
padded  in  every  part,  so  as  not  to  gall  the  skin.  In  some  of  the  early  cases 
in  which  I  saw  compression  employed  in  London  by  means  of  the  horse-shoe 
tourniquet,  much  inconvenience  resulted  from  want  of  attention  to  this 
point.  The  tendency  to  fretting  of  the  skin  is  much  lessened  by  powdering 
the  limb  ;  and  the  removal  of  the  hairs  by  shaving  diminishes  materially 
the  irritation  produced  by  the  instrument.  In  order  to  keep  up  continuous 
pressure,  and  at  the  same  time  to  pi-event  any  one  part  of  the  skin  from  being 
injuriously  galled,  it  is  of  very  gi-eat  consequence  that  two  instruments  should 
be  used  at  the  same  time,  so  that  when  one  is  screwed  down  the  other  may  be 
loose ;  these  instruments  need  not  lie  placed  close  together.  If  the  aneurism 
be  in  the  ham,  it  will  be  sufficient  for  one  (Fig.  4(12)  to  be  applied  to  the 
groin,  whilst  the  other  (Fig.  -Kil)  is  put  upon  the  middle  of  the  thigh 


Fig.  400.— Sac  of  Tubular 
Aneurism  cured  by  Compres- 
sion :  Contraction  of  Sue, 
and  irregular  Deposit  of 
Fibrin. 
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(Fig.  463).  In  using  the  instrument,  the  great  point,  as  Tufncll  most  pro- 
perly remarks,  is  to  control  the  circulation  with  the  minimum  of  pressure. 
In  order  to  do  this,  the  first  instrument  should  be  screwed  down  so  that  all 


pulsation  ceases  in  the  tumour,  but  still  not  so  tightly  as  completely  to  aiTest 
all  the  flow  of  blood  through  it.  As  the  pressure  exercised  by  this  becomes 
painful,  the  second  compressor  must  be  screwed  tight,  and  then  the  first  may 
be  slackened.  In  this  way  an  alternation  of  pressure  can  be  kept  up  without 
much  pain  or  inconvenience.  If 
possible,  the  patient  should  be 
taught  how  to  manage  the  in- 
strument himself,  and  will  often 
find  occupation  and  amusement 
in  doing  so.     If,  however,  it 

'  excite  much  pain  or  irritation, 

;as  it  does  in  some  subjects,  it 

:  may  be  necessary  to  give  opiates 
or  chloral  hydrate.  The  pressure 

•  should,  if  possible,  be  continued 

^diu:ing  sleep  ;  but  if  it  prevent 

'  the   patient   from   taking  his 

j'  natural  rest,  the  suggestion  made 
by  Tufnell,  of  unscrewing  the 
instrument  shghtly,  and,  when 
the  patient  is  asleep,  gently  tightening  it  again  without  awakening  him,  may 
advantageously  be  adopted;  it  is  indeed  surprising  how  very  little  un- 
screwmg  will  relieve  the  pain  of  the  compression.  A  large  cradle  should  be 
placed  over  the  patient's  body,  so  that  the  weight  of  the  bed-clothes  may  be 
taken  off'  the  apparatus,  and  that  the  patient  may  manage  it  without  risk 
ot  disturbance.    Should  there  still  be  much  imeasiness,  the  instrument 


Fig.  403.— Two  Coinpi-essors  applied  for  Fciiioro- 
jjopliteal  Aneurism. 
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might  be  taken  ofl"  foi-  a  few  liours,  and  compression  kept  up  iu  an 
intermittent  manner.  Even  in  rucIi  oircunistanoes  as  these,  consohdation  ol' 
the  sao  may  ensue. 

The  eraplo^iTient  of  a  iveigld  may  sometimes  be  advantageously  substituted 
for  the  clamp,  and  often  occasions  less  distress  to  the  patient.  For  this  pur- 
pose the  apparatus  (Fig.  4(i-t)  will  be  found  very 
useful.  A  very  simple  compressor  is  Tufhell's 
compressor,  represented  iu  Figs.  40;%  40 C.  It 
consists  of  little  more  than  a  truss-spring,  with 
a  pad  to  compress  the  artery,  and  straps  to  fix  it 
in  its  place,  and  increase,  by  being  tightened,  the 
force  of  the  compression. 

Compression  under  Ansestlietics. — In  some 
cases,  in  which,  from  the  situation  of  the  aneurism, 
deep  and  severe  pressure  is  required  to  control 
the  circulation,  the  pain  becomes  so  unendurable 
that  the  patient  cannot  submit  to  the  treatment 
sufficiently  long  for  a  good  effect  to  be  produced. 
Opium  or  chloral  hydrate  may  then  possibly  enable 
him  to  bear  the  pressure,  but  more  complete 
narcotism  is  often  necessary.  In  these  circum- 
stances chloroform  becomes  a  mosc  useful  adjunct ; 
and  by  prolonging  the  ansesthesia  for  several 
hom's,  the  amount  and  duration  of  pressure 
requisite  to  effect  a  rapid  cm'e  may  be  maintained. 
In  this  way  W.  Murray  of  Newcastle-on-Tyne — 
to  whom  is  due  the  merit  of  first  employing 
prolonged  anaesthesia  as  an  adjunct  to  compression — cured  an  aneurism  of  the 
abdominal  aorta  by  keeping  up  pressure  on  that  vessel  for  five  hours  imder 
chloroform.  Heath  of  the  same  town  cured  an  aneurism  of  the  external 
iliac  by  compressing  the  abdominal  aorta  for  seven  hours  under  chloroform  ; 
jMapother  of  Dublin  treated  an  ilio-femoral  aneurism  successfully  by  compres- 
sing the  common  iliac  artery  for  four  and  a  half  hours ;  and  Lawson  treated 
an  inguinal  aneurism  successfully  Ijy  pi-essure  on  the  abdominal  aorta  for  four 
honrs.  In  two  cases  of  popliteal  aneurism  I  kept  up  completely  obstructing 
pressure  on  the  common  femoral  artery,  under  chloroform,  for  twelve  hom-s. 
By  these  means  the  only  seiious  objection  to  the  employment  of  pressure, 
and  the  most  common  cause  of  its  failure,  may  be  prevented  ;  and  it  is 
clear  that,  under  chloroform,  pressure  may  be  applied  to  arteries,  such  as  the 
subclaAaan  and  carotid,  on  which  it  could  not  otherwise  be  used. 

The  Effects  upon  the  tumour  vary  considerably.  In  some  cases  it 
rapidly  and  suddenly  solidifies  ;  more  commonly,  however,  this  is  a  gradual 
process,  the  aneurism  becoming  more  painful  aud  more  soUd,  with  less  pulsation 
and  bruit.  As  the  solidification  takes  place,  there  is  usually  some  restlessness,  a 
feeling  of  general  uneasiness,  and  of  constitutional  disturbance,  which  is  bw^r 
quieted  by  opiates.  As  the  pressure  is  continued,  and  the  tumour  begins  t<> 
harden,  the  anastomosing  vessels  enlarge,  with  a  good  deal  of  burning  pain  in 
the  limb  generally,  and  arterial  pulsations  in  situations  where  usually  none  av 
naturally  felt.  The  abnormal  i)ulsation  in  these  cases,  is  always  found  to  occur 
iu  nmch  the  same  situations,  the  same  vessels  appearing  to  undergo  dilatation. 


Fig.  464.— P.  H.  Watson's  Weight 
Compressor.  The  circular  dotted 
line  shows  the  position  of  the  liml). 
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Kig.  465. — Xufiiell's  Compressor. 


Thus  Tufnell  has  made  a  remark,  which  I  have  had  more  than  one  opportunity 
■  of  verifying,  that  in  the  treatment  of  popliteal  aneurism  by  compression,  three 
;  arteries  will  be  found  to  be  enlarged,  one  of  which  passes  over  the  centre  of  the 


l''ig.  -IGO. — TufiieU's  Comin'cssor  apiilieil. 


tumour,  another  over  the  head  of  the  fibula,  and  the  third  along  the  inner  edo-o 
of  the  patella ;  he  states  also  that  the  severe  burning  pain  which  is  felt  in  these 
cases  is  owing  to  the  artery  accompanying  the  communicans  peronei  nerve 
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being  enlarged.    After  complete  solidification  of  the  tumour  has  taken  place 
the  compression  ought  to  be  continued  for  at  least  forty-eight  hours,  so  as  to 
guard  against  the  occurrence  of  a  relapse. 

The  Duration  of  the  Treatment  varies  very  greatly.    In  some  cases  as 
above  stated,  the  tumour  has  become  solidified  in  a  few  hours  or  in  two'  or 
three  days.    In  other  instances,  the  treatment  has  required  to  be  proti-acted 
for  more  than  three  months  before  a  cure  has  resulted.   Of  2G  cases  of  femoral 
or  pophteal  aneurism  cured  by  compression  in  the  London  hospitals,  the 
average  time,  according  to  Hutchinson,  was  niueteen  days.    Barwell  has 
collected  from  American,  British,  and  Continental  journals  all  the  recorded 
cases  of  popliteal  aneurism  cured  by  compression  in  the  ten  years  1870  to  1879 
inclusive,  and  he  gives  the  following  statistics  of  the  duration  of  the  treatment. 
For  instrumental  compression  the  longest  period  was  7  weeks,  the  shortest  24 
hours,  the  mean  of  19  cases  in  which  the  time  was  recorded,  12  days  ;  for 
digital  compression,  the  longest  period  Avas  21  days,  the  shortest  4^-  hom-s,'and 
the  mean  of  13  cases  5i  days  ;  for  combined  instrumental  and  digital  com- 
pression the  longest  period  was  six  months,  the  shortest  44  hours,  and  the  mean 
of  12  cases  44i  days.    Much,  of  course,  will  depend,  in  this  respect,  on  the 
constitution  of  the  patient,  and  on  the  condition  of  the  tumour ;  those  circum- 
stances which  are  most  favourable  to  the  spontaneous  cm-e  of  the  aneurism 
will  also  influence  the  rapidity  of  the  cure  by  compression.    There  are,  un- 
doubtedly, certain  conditions  of  the  blood  in  which  it  is  Kttle  disposed  to 
coagulate,  and  in  these  cases  the  duration  of  the  treatment  will  necessarily  be 
prolonged.    So  also,  when  the  aneurism  is  tubular,  we  must  expect  that  the 
blood  which  passes  freely  through  it  in  the  direct  current  of  the  circulation 
will  be  slower  in  depositing  layers  of  fibrin  than  when  the  disease  is  saccu- 
lated, and  thus  contains  a  residuum  of  blood  that  is  not  so  directly  influenced 
by  the  current  through  the  sac.    In  the  early  days  of  the  compression- 
treatment  there  was  an  indisposition  on  the  part  of  Surgeons  to  apply  it  very 
effectually  and  fij-mly,  and  a  longer  time  was  expended  over  it  than  is  now 
generally  the  case ;  and  the  example  set  by  Murray,  with  regard  to  abdominal 
aneurism,  has  been  followed  with  success  in  respect  to  the  femoral,  pophteal, 
and  other  forms  of  the  disease,  the  compressor  being  screwed  down  tight  on 
the  artery  so  as  completely  to  arrest  for  the  time  all  circulation  through  the 
sac,  the  patient  being  kept  under  chloroform,  and  the  cure  effected  in  a  few 
hours. 

ApplicaTjility. — Of  the  great  value  of  compression  in  the  treatment  of 
aneurism,  there  can  be  no  doubt  ;  more  especially  when  the  tumour  is  situated 
in  the  arteries  of  the  lower  extremity  below  the  middle  of  the  thigh.  In 
aneurism  occumng  in  the  vicinity  of  the  trunk,  as  in  the  iliac,  the  carotid, 
subclavian,  and  axillary  arteries,  it  is  generally  not  so  applicable  ;  although,  as 
we  have  already  seen,  aneurisms  in  the  groin  have  been  cured  by  compression 
of  the  abdominal  aorta,  or  of  the  iliac  artery.  Spontaneous  aneurism  is 
extremely  rare  in  the  upper  extremity  ;  and,  as  the  traumatic  forms  of  the 
disease  which  occur  here  generally  require  that  the  sac  should  be  laid  open,  it 
is  seldom  found  necessary  to  have  recourse  to  it  in  this  part  of  the  body,  though 
it  may  be  and  has  been  successfully  applied  to  the  brachial  artery. 

The  great  question  with  regard  to  compression  appears,  after  all,  to  be 
whether  it  possesses  any  special  advantages  over  the  ligature,  in  the  treatment 
of  those  aneurisms  in  which  its  employment  is  practicable.    The  principal 
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objections  that  have  been  urged  against  it  are,  that  its  employment  is  more 
paiaful  and  tedious  than  the  use  of  the  ligature ;  and  that  those  cases  that  are 
unpromising  to  the  ligature,  or  that  require  amputation  rather  than  deligation 
of  the  artery,  are  equally  unfavourable  to  compression,  and  cannot  be  saved  by 
its  employment. 

To  these  objections  it  may  with  justice  be  answered  that  the  pain  attendant 
on  the  employment  of  compression  depends  very  greatly  upon  the  skill  and 
care  with  which  the  apparatus  is  applied  and  managed  throughout,  as  well 
as  upon  the  kind  of  instrument  used,  being  certainly  much  diminished  when 
Carte's  elastic  compressor  is  employed  ;  and  that,  as  has  already  been  shown, 
the  pain  may  be  overcome  by  the  use  of  anaesthetics.  With  regard  to  the 
relative  tediousness  of  the  treatment  under  the  two  plans,  it  would  appear  that 
in  reality  there  is  but  little  difference  ;  for  although  some  eases,  in  which 
compression  is  used,  are  prolonged  over  a  considerable  space  of  time,  yet  they 
do  not  occupy  more  than  is  often  consumed  when  accidents  of  various  kinds 
follow  the  use  of  the  ligature  ;  and  it  not  unfrequently  happens  in  com- 
pression, but  can  never  occur  after  the  employment  of  the  ligature,  that  the 
patient  is  cured  of  his  disease  in  a  few  hours  or  days.  Taking,  however,  the 
averages,  we  find  that  in  the  Dublin  cases  the  treatment  lasted  twenty-five 
days,  and  in  the  London  cases  collected  by  Hutchinson  but  nineteen,  and  this 
is  not  very  different  from  what  formerly  happened  when  silk  hgatures  were 
applied  so  as  to  cut  through  the  artery  and  be  finally  withdrawn  from  the 
wound  ;  for  of  fifty-four  cases  recorded  by  Crisp  in  which  the  femoral  artery 
was  tied,  the  average  time  for  separation  of  the  ligature  was  eighteen  days, 
and  if  to  this  a  week  more  were  added  for  the  closure  of  the  wound,  and  for 
the  treatment  of  the  various  accidents  that  often  accompanied  and  followed 
ligature,  we  should  probably  be  within  the  mark,  and  yet  only  bring  the 
duration  of  the  treatment  by  the  two  methods  to  the  same  level.  In  the 
present  day,  however,  ligatures  which  are  either  absorbable,  or  are  intended 
!  to  become  enclosed  in  the  wound,  are  almost  universally  employed  ;  and,  as 
with  the  improved  methods  of  treating  womids,  union  by  first  intention,  or 
within  ten  days,  is  the  rule,  the  treatment  by  ligature  has  come  to  be  the 
more  speedy  mode  of  cure. 

Surgeons  will,  however,  be  eventually  guided  in  their  estimate  of  the  value 
of  these  two  plans,  not  so  much  by  the  question  of  submitting  their  patients  to 
a  slightly  more  painful  or  tedious  treatment,  as  by  the  comparative  risk  to  life 
attendant  upon  one  or  other  method.    Upon  this  point  statistics  have  yet  tO' 
I  be  collected ;  partly  because  the  unsuccessful  cases  of  ligature  have  not  been  so 
'  commonly  published  as  the  successful  ones,  and  partly  because  sufficient  time 
'  has  hardly  yet  elapsed  since  the  general  adoption  of  absorbable  ligatures  and 
1"  of  antiseptic  treatment  to  enable  us  to  form  a  con-ect  conclusion  as  to  the 
diminution  in  the  death-rate  that  may  be  eifected  by  their  use.  Statistics 
!  published  by  Bellingham  in  1851  (Med.-Chir.  Trans.,  Vol.  XXXIY.),  and  by 
Holmes  in  his  well  known  Lectures  on  the  Treatment  of  Aneurism  in  1874, 
•showed  clearly  that  though  the  treatment  of  popliteal  aneurism  by  compression 
is  attended  by  scarcely  any  direct  danger  to  the  patient,  it  very  ii-equently 
fails  to  cure  the  disease.    On  the  other  hand,  ligature  of  the  femoral  artery  is 
far  more  certain  as  a  means  of  cure  though  necessarily  attended  by  more 
direct  danger  from  the  operation,  a  danger  which  the  statistics  show  has 
progressively  decreased  during  the  last  thirty  years.    The  latest  statistics  on, 
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this  subject  are  those  published  in  1883  by  Barwell  in  liis  admirable  arfciele 
on  Aneurism  in  the  International  Encyclopicdia  of  Surgery,  He  has  there 
collected  148  cases  of  popliteal  aneurism  treated  by  compression  between 
1870  and  1880.  Of  these,  68  were  successful,  while  80  ended  in  failure. 
Of  the  unsuccessful  cases,  57  submitted  to  ligature,  2  went  away  unrelieved, 
4  suffered  amputation,  and  6  died.  Of  the  G  deaths,  2  occurred  from  rupture 
Of  the  sac,  2  from  "  thrombosis,"  1  from  gangrene,  and  in  one  the  cause  was 
not  stated.  During  the  same  period,  67  cases  of  ligature  occurred  in  six  of 
the  chief  London  hospitals.  Of  these,  10  died.  If  these,  are  further  sub- 
divided, it  will  be  found  that  out  of  32  cases  which  occurred  in  the  first  half 
of  the  decade,  7  died  and  2  underwent  subsequent  amputation  ;  while  from 
1875  to  1879  inclusive,  35  cases  occurred,  with  3  deaths  and  no  amputations. 
AVhether  this  great  improvement  is  merely  accidental,  or  is  the  result  of  the 
improvement  in  the  material  used  as  the  ligature  and  in  the  treatment  of  the 
wound,  remains  to  be  seen,  but  there  is  great  reason  to  believe  the  latter  is 
the  true  explanation. 

If  compression  fail,  ligature  may  be  applied  in  some  cases  with  a  better 
prospect  of  success  than  if  compression  had  not  previously  been  tried,  that 
treatment  having  caused  the  collateral  circulation  to  enlarge,  and  thus 
lessened  the  tendency  to  gangrene.  If,  however,  we  take  the  general  average 
of  those  cases  that  have  been  submitted  to  ligature  after  the  failure  of  com- 
pression, we  shall  find  that  the  result  is  not  so  satisfactory  as  when  the 
ligatm-e  has  been  employed  as  the  primary  method  of  treatment.  Thus  I  find 
that,  out  of  40  cases  in  which  the  ligature  was  employed  after  compression 
had  failed,  there  were  16  deaths.  This  is  probably  not  so  much  due  to  the 
previous  employment  of  compression,  as  to  the  same  causes  interfering  with 
the  consolidation  of  the  tumour  after  the  ligature  that  had  prevented  the 
success  of  the  compression-treatment.  With  regard  to  the  facility  of  liga- 
turing an  artery  such  as  the  femoral,  after  compression  has  been  tried  and  has 
failedtit  must  be  admitted  that  the  difficulties  are  increased.  The  sheath 
of  the  vessels  is  apt  to  become  thickened,  and  the  artery  and  vein  perhaps 
less  easily  separable  than  when  pressm-e  has  not  previously  been  employed. 
In  fact,  it  must  be  said,  that  in  such  cases  the  Surgeon  has  not  to  do  with 
a  virgin  artery. 

It  should  also  not  be  forgotten  that  in  some  cases,  as  when  aneurism  is 
complicated  with  heart-disease,  or  occurs  in  a  very  broken  and  unhealthy 
constitution,  in  which  the  operation  necessary  for  ligature  would  be  scarcely 
or  not  at  all  admissible,  compression  may  be  safely  employed. 

After  carefully  considering  the  relative  merits  of  the  two  plans  of  treatment, 
I  think  we  may  conclude  that,  though  in  some  few  cases  neither  ligature  nor 
compression  can  be  adopted,  and  amputation  is  the  sole  resource,  yet  in  others 
compression  can  be  employed  when  it  would  not  be  safe  to  have  recourse  to  the 
use  of  the  ligature  ;  and  that,  in  all  ordinary  cases  of  femoral  and  popliteal 
aneurism  especially,  compression  should  be  preferred  to  the  ligature,  imismuch 
■fts  it  is  not  a  more  tedious,  and  is  an  infinitely  safer  method  of  cure.  At  the 
same  time,  it  must  not  be  forgotten  that  its  success  depends  very  greatly 
on  the  continuous  care  bestowed  upon  the  case  during  the  progress  of  the 

treatment.  .      ^  ,    ^    ^      ,  r 

■  l)iaiTAi>  COMI'RESSION.— Shortly  after  the  introduction  of  the  treatment  ot 
aneurisip  by  instrumental  compression,  the  fingers  were  used  as  nii  adjunct  to 
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the  mechanical  means  in  use.  Thus  Greatrex,  in  1845,  directed  a  patient  to 
keep  up  compression  by  means  of  the  fingers,  where  the  tourniquet  had  been 
used,  and  required  to  be  loosened.  In  the  following  year  (1846)  Vanzetti, 
then  Professor  of  Surgery  at  CharkofiF,  tried,  but  unsuccessfully,  to  cure  a 
large  popliteal  aneurism  by  compression  of  the  femoral  with  the  fingers  only, 
contiuued  for  two  days.  It  was  not  until  seven  years  later,  when  Professor 
at  Padua,  that  Yanzetti  had  an  opportunity  of  putting  this  method  success- 
fully into  practice,  and  to  establish  it  as  a  distinct  means  of  curing  aneurisms. 
But  although  this  merit  is  undoubtedly  due  to  Vanzetti,  we  must  credit 
Knight  of  Newhaven  (U.  S.  A.)  with  the  first  successful  case — he  having,  in 
1848,  cured  a  very  large  popliteal  aneurism  by  digital  compression,  maintained 
for  forty  hours. 

In  this  plan  of  treating  aneurisms,  no  apparatus  of  any  kind  is  used;  but 
the  circulation  through  the  artery  leading  to  the  tumour  is  cbntrolled  by  the 
pressure  of  the  finger.  In  order  to  carry  it  out  there  must  be  relays  of 
assistants,  each  of  whom  compresses  the  vessel  for  about  ten  minutes  at  a  time. 
The  pressure  should  be  applied  in  the  way  that  is  represented  in  Fig.  18, 
Vol.  I.,  p.  51.  The  fatigue  may  be  very  materially  lessened  by  placing  a  6  or 
8  lb.  weight  on  the  compressing  finger.  "With  such  aid  each  assistant  may 
be  able  to  keep  up  the  pressure  for  half  an  hour  at  a  time.  As  soon  as  his 
fingers  become  fatigued,  but  before  he  relaxes  the  pressure,  another  assistant 
compresses  the  vessel  :  and  thus  the  circulation  through  it  may  be  uninter- 
ruptedly controhed.  In  this  way  aneurisms  of  the  popliteal  artery,  in  the 
orbit,  at  the  bend  of  the  arm,  and  in  the  groin,  have  been  successfully  treated 
— the  tumour  having  in  some  instances  become  consolidated  in  a  few  hours. 
The  effect  of  digital  compression  and  the  rapidity  of  cure,  would  be  increased 
by  the  application  of  direct  pressure  to  the  tumoui-,  and  by  the  previous 
employment  of  proper  constitutional  means  ;  it  might  in  some  cases  be  very 

■  advantageously  conjoined  with  the  treatment  by  flexion.  But  its  chief 
advantages  seem  to  be,  that  it  is  applicable  to  arteries,  as  those  at  the  root 
of  the  neck,  to  which  it  might  be  difficult  to  apply  any  kind  of  compressor, 
and  that  it  can  be  employed  when  no  apparatus  is  obtainable. 

Esmarch's  Elastic  Bandage  has  been  used  with  a  certain  amount  of 
success  in  the  treatment  of  external  aneurisms.  It  was  first  employed  in  these 
cases  by  Staff'-Surgeon  (now  Sir)  Walter  Reid.  Pearce  Gould,  who  has  carefully 
investigated  this  method  of  treatment,  has  collected  the  details  of  72  cases  in 

'  which  it  has  been  employed.  Of  these  he  finds  that  35  were  cured,  in  30  the 
treatment  was  unsuccessful,  in  5  death  resulted,  and  in  the  remaining  2  the 
result  was  doubtful. 

The  treatment  has  been  applied  chiefly  to  aneurisms  of  the  popliteal  artery, 
but  in  a  few  cases  it  has  been  successfully  employed  in  other  situations.  The 
objects  in  view  are,  first,  to  empty  the  whole  limb  of  blood  as  far  as  possible,  with 

:  the  exception  of  the  sac  and  the  part  of  the  artery  in  immediate  connection 

'  with  it ;  secondly,  to  keep  the  blood  distending  the  sac  at  perfect  rest  until 

coagulation  has  taken  place  ;  and  thirdly,  to  protect  the  soft  clot  thus  formed 

from  the  influence  of  the  arterial  current  until  it  has  become  sufficiently  tough 

and  solid  to  resist  it,  by  compression  of  the  trunk  leading  to  the  aneurism. 

luthc  case  of  a  popliteal  aneurism,  the  treatment  is  thus  carried  out.  The 

(elastic  bandage  is  first  applied  from  the  toes  to  the  ham  with  sufficient  force 

to  render  the  limb  bloodless  ;  it  is  then  carried  loosely  over  the  tumour,  so  as 
VOL.  n. 
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not  to  empty  the  sac,  and  again  api^lied  firmly  as  high  as  the  middle  of 
the  thigh  ;  tlie  elastic  tourniquet  is  then  put  on  with  sufficient  force  to  arrest 
the  circulation  completely.  The  bandage  is  better  left  on  till  the  tourniquet 
is  removed.  The  average  time  required  for  the  application  of  the  bandage  is 
one  hour  and  a  half.  The  time  during  which  the  limb  may  be  kept  bloodless 
with  impunity  is  uncertain.  Heath  has  kept  the  tourniqaet  on  in  one  case  for 
three  hours,  and  in  another  for  three  and  a  (juarter,  without  evil  consequences  ; 
and  Barwell  in  one  case  retained  it  for  five  hours.  The  limb  must  be  wrapt  in 
cotton-Avool,  and,  if  necessary,  warm  bottles,  at  a  temperature  of  about  100°  F., 
may  be  applied.  The  pressure  causes  severe  pain,  which  may  require  the 
use  of  hy|3odermic  injections  of  morphia  ;  but  if  the  treatment  is  continued 
for  more  than  one  hour,  it  is  usually  necessary  to  administer  an  anaesthetic. 
Before  the  bandage  is  removed  a  Carte's  compressor  may  be  applied,  or 
arrangements  made  for  keeping  up  digital  compression,  and  this  must  be 
maintained  for  from  two  to  six  hours,  even  if  all  palsation  has  ceased  when 
the  tourniquet  is  taken  off. 

The  mode  by  which  the  elastic  bandage  effects  a  cure  is  by  causing  stasis 
of  the  blood  in  the  aneurism  and  the  adjoining  part  of  the  artery.  This 
stagnant  blood  coagulates,  the  clot  being  formed  first  in  the  aneurismal  sac, 
and  then  spreading  to  the  artery.  Gould  is  of  opinion  that  the  permanent 
cure  of  the  aneurism  is  effected  chiefly  by  means  of  the  portion  of  coagulum 
extending  into  the  artery.  This  being  in  contact  with  the  comparatively 
healthy  walls  of  the  vessel  undergoes  the  changes  described  in  the  chapter  on 
wounds  of  arteries  (Vol.  I.,  p.  414) ;  the  vessel  is  thus  permanently  occluded. 
The  clot  in  the  aneurism,  on  the  other  hand,  being  in  contact  with  the  un- 
healthy walls  of  the  sac,  or  with  layers  of  laminated  fibrin,  tends  to  become 
friable,  and  to  yield  before  the  pressure  of  the  blood,  unless  protected  by  the 
thrombus  in  the  artery.  If,  however,  the  vessel  be  safely  occluded,  the  .sac 
and  its  contents  gradually  shrivel  and  are  absorbed.  Failure  has  in  some 
cases  apparently  been  due  to  the  bandage  having  been  applied  too  tightly 
over  the  tumour,  so  that  the  sac  was  but  partly  filled  ,  by  the  coagulum. 
In  other  cases  it  may  have  been  due  to  a  want  of  coagulability  in  the  blood, 
and  in  order  to  avoid  the  possibility  of  this  it  is  well  to  submit  the  patient 
to  a  course  of  medical  treatment  and  diet  (p.  118)  before  applying  the 
bandage. 

If,  on  removal  of  the  bandage,  there  is  still  distinct  pulsation  to  be  felt, 
although  the  tumour  seems  partially  consolidated,  a  cure  may  often  be  effected 
by  digital  or  instrumental  compression  in  a  few  hours. 

The  chief  danger  to  be  apprehended  seems  to  be  gangrene,  which  has 
occurred  in  more  than  one  case.  It  appears  to  have  been  due  to  thrombosis 
taking  place  in  the  vein,  and  possibly  also  in  the  capillaries  of  the  parts  in  the 
neighbourhood  of  the  aneurism  from  which  the  blood  had  not  been  expelled. 
This,  with  the  simultaneous  occlusion  of  the  artery,  would  offer  an  amount  of 
obstruction  to  the  circulation  which  would  almost  certainly  end  in  gangrene. 
The  only  means  of  avoiding  it  seems  to  be  by  carrying  the  bandage  lightly 
over  the  tumour,  by  which  the  veins  may  be  emptied  while  the  fulness  of  the 
sac  is  not  interfered  with.  The  expulsion  of  so  large  an  amount  of  blood 
from  the  limb  necessarily  raises  the  arterial  tension  in  the  rest  of  the  body  ; 
consequently  the  use  of  the  elastic  bandage  is  not  to  be  recommended  when 
the  patient  is  affected  with  an  internal  aneurism  which  might  rupture  under 
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the  strain.  For  the  same  reason  it  should  be  avoided  when  there  is  a 
suspicion  of  fatty  heart. 

The  elastic  bandage  is  most  likely  to  succeed  in  effecting  a  cure  in 
aneurisms  that  are  beginning  to  undergo  consolidation.  It  is  of  little  use 
in  aneurisms  that  are  large,  rapidly  increasing,  with  thin  walls  and  fluid 
contents. 

Flexion. — The  treatment  of  aneurism  by  flexion  of  the  contiguous  joint 
is  a  method  that  is  rarely  apphcable  to  any  other  form  of  the  disease  than 
the  popliteal.  The  history  of  this  plan  of  treating  aneurisms  is  interesting, 
as  an  illustration  of  the  gradual  steps  by  which  Surgery  usually  arrives  at  its 
ultimate  results.  It  had  been  long  known  to  Surgeons  that  the  pulse  at  the 
wrist  might  be  arrested  by  the  forcible  flexion  of  the  forearm  on  the  arm  ;  and 
Malgaigne  and  Richet  had  recommended  this  means  for  the  arrest  of  haemor- 
rhage from  the  brachial  artery  and  the  arteries  of  the  forearm  Avhen  wounded. 
Fleury — a  distinguished  French  naval  Surgeon — having  succeeded  in  curing  a 
wound  of  the  brachial  artery  by  forced  flexion  of  the  elbow,  aided  by  direct 
compression,  and  one  of  the  radial  by  flexion  of  the  wrist,  published  in  1846 
a  memoir,  in  which  he  stated,  as  a  conclusion  from  his  observations,  that 
any  aneurism  of  the  forearm  or  leg  might  be  treated  by  means  of  flexion 
of  the  limb  in  which  it  was  situated.  To  A.  Thierry  is  due  the  honour  of 
having  been  the  first  to  cure  a  traumatic  aneurism  of  the  bend  of  the  arm  by 
flexion  of  the  limb.  This  was  in  1852  (Richet,  Did.  de  Med.  et  de  Ghirurgie, 
Vol.  II.,  p.  338).  In  1857,  Mannoir  of  Geneva  applied  the  flexion-treatment 
to  a  large  aneurism  of  the  ham.  Forced  flexion  could  not  be  borne  on  account 
of  the  pain  it  occasioned,  and  the  patient  was  therefore  allowed  to  walk  on 
crutches  with  the  leg  bent,  and  supported  in  a  kind  of  stirrup  attached  to  the 
opposite  shoulder.  In  less  than  three  weeks  the  cure  was  effected,  Avhich 
Mannoir  found  a  year  afterwards  to  be  permanent.  In  the  following  year, 
1858,  Hart  applied  this  method  of  treatment  successfully  in  a  case  of  popliteal 
aneurism,  and  to  him  is  due  the  merit  of  having  first  introduced  it  into  this 
country. 

Flexion  is  necessarily  applicable  only  to  arteries  situated  at  the  bend  of 
joints,  as  the  elbow  or  ham,  in  which  the  circulation  can  be  directly  controUed 
by  bending  the  limb,  or  in  traumatic  aneurisms  in  the  limbs  below  these  joints, 
in  which  the  flow  of  blood  through  the  feeding  artery  can  be  stopped  in  the 
same  w^ay.  Its  application  is  therefore  somewhat  limited,  and  its  use  is  still 
•  further  restricted  by  the  pain  and  insupportable  annoyance  occasioned  in  many 
cases  by  forced  flexion  of  the  limb,  necessitating,  as  in  Mannoir's  case,  .  a 
relaxation  of  the  method,  which,  however,  was  still  effective  in  curing  the 
aneurism. 

Nothing  can  be  simpler  than  the  details  of  this  plan.  It  consists,  in  the 
lower  limb,  in  a]-)plyiug  a  bandage  as  high  as  the  knee  and  then  gradually 
flexing  the  leg  upon  tlie  thigh,  so  that  the  heel  is  brought  up  towards  the 
buttock,  where  it  is  retained  by  a  strap  or  bandage.  The  patient  is  at  the 
«arae  time  confined  to  bed,  and  put  under  proper  constitutional  treatment. 
By  this  means,  tlie  popliteal  artery  being  bent  at  an  acute  angle,  the  circula- 
tion through  it  is  iiesirly,  if  not  completely  arrested  ;  and  the  obstacle  to  the 
flow  of  blood  is  still  i'urther  increased  by  the  compression  of  the  tumour 
between  the  posterior  flat  surface  of  the  femur  and  the  upper  part  of  the  calf. 
In  this  way  the  aneurism  is  most  favourably  situated  for  the  consolidation  of 
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its  contents,  which,  in  the  recorded  cases,  lias  often  taken  place  at  an  early 
l)criod. 

The  princi])le  on  which  the  cure  is  effected  in  these  cases  apjjears  to  be,  that 
by  flexion  the  artery  leading  to  and  from  the  sac,  and  the  aneurism  itself,  are 
so  compressed  that  retardation  of  the  circulation  ensues,  and  deposition  of 
laminated  fibrin  takes  place  in  the  usual  way.  The  compression  by  flexion  is 
most  likely  to  be  attended  by  success  in  those  cases  in  which  the  aneurism  is 
small,  situated  low  in  the  popliteal  space,  and  in  a  young  or  middle-aged 
subject,  who  can  bear  the  continued  flexion  without  much  inconvenience. 
When  flexion  is  not  suflficient  of  itself  to  cure  an  aneurism,  it  may  very 
advantageously  be  had  recourse  to  in  addition  to  other  methods  of  treatment, 
more  especially  that  by  digital  compression. 

The  statistics  of  the  treatment  by  flexion  require  to  be  carried  down  to  the 
present  time.  Those  published  by  Fischer  in  ]  870  comprised  57  cases.  Of 
these  28  were  cured — 20  being  by  flexion  alone  ;  and  in  29  the  method 
failed. 

The  various  methods  of  employing  compression,  viz.,  by  clamps,  by  weight, 
by  flexion,  and  by  the  finger,  may  often  be  advantageously  combined  in  the 
same  case.  When  the  patient  tires  of  one,  another  may  be  substituted  for  it ; 
and  thus  the  good  effects  are  continuously  kept  up  with  less  fatigue  and  irrita- 
tion than  would  otherwise  be  experienced.  So  also  various  modifications  of  these 
different  methods  may  be  practised  to  suit  the  requirements  of  any  particular 
case.  But  for  these  no  special  directions  can  be  given  ;  the  ingenuity  of  the 
Surgeon  must  supply  the  want  in  each  case. 

Manipulation. — Sir  W.  Fergusson  proposed  to  treat  some  aneurisms  by  a 
])rocediu'e  which  he  termed  manipulation.  This  consists  in  squeezing  the 
aneurismal  tumour  in  such  a  way  as  to  detach  a  portion  of  the  coagulum  within 
it,  which,  being  carried  on  with  the  current  of  blood  into  the  distal  end  of  the 
artery,  obstructs  this ;  and  thus,  by  impeding  the  circulation  through  the  sac, 
may  lead  to  the  gradual  consolidation  of  the  tumour ;  and  it  has  also  been 
suggested  by  Oliver  Pemberton  that  the  alteration  of  the  relations  of  the 
laminated  fibrin  in  the  cavity  of  the  aneurism  may  bring  about  a  further 
deposition  of  fibrin  on  the  displaced  laminae.  This  procedure  can  scarcely 
be  considered,  nor  is  it  intended  to  be,  of  very  general  application.  To 
aneurisms,  however,  that  arc  not  amenable  to  ordinary  surgical  treatment,  and 
that  must  necessarily  prove  fatal  if  left,  as  those  situated  at  the  root  of  the 
neck,  more  particularly  of  the  subclavian  artery,  it  might  possibly  be  advan- 
tageously apphed.  It  is  scarcely  necessary,  however,  to  point  out  the  obvious 
danger  of  rupture  of  the  sac,  or  of  the  diifusion  of  the  aneurism  from  the 
weakening  of  its  walls  by  the  separation  of  the  coagulum,  to  make  Surgeons 
use  due  caution  in  carrying  out  this  method  of  treatment.  There  is  another 
danger  also  csiiecially  attendant  on  this  procedure,  when  applied  to  aneurisms 
about  the  neck  ;  viz.,  that  the  detached  coagulum  may  be  carried  by  the 
circulation  into  the  cerebral  arteries,  and  by  obstructing  them  occasion  the 
same  kind  of  cerebral  disturbance  that  occurs  when  these  vessels  become 
occluded  by  fibi-inous  plugs— embola.  That  this  danger  is  a  real  and  a  great 
one,  is  evident  from  the  fact  thiit,  in  some  cases  in  which  manipulation  of 
subclavian  and  carotid  aneurisms  has  been  tried,  the  patient  has  been  suddenly 
seized  with  syncope  and  hemiplegia.  Teale  has  successfully  conjoined  manipu- 
lation with  compression  in  a  case  of  popliteal  aneurism,  in  which  the  pressure 
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on  the  artery  was  slow  in  consolidating  the  tumonr  ;  the  detachment  of  a 
portion  of  the  coagulum  almost  at  once  led  to  the  consoUdation  of  the  tumour. 
Somewhat  analogous  to  this  method  is  one  recommended  in  1842  by  Blake, 
who  proposed,  by  the  introduction  of  a  cataract-needle  into  the  sac,  to  detach 
some  of  the  laminated  fibrin,  which  might  then  be  washed  against  the 
aperture  of  the  exit  and  occlude  it. 

Galvano-puncture. — The  attempt  to  procure  the  consolidation  of  an 
aueurismal  sac  by  the  employment  of  electricity  is  of  comparatively  recent 
date.  It  ajopears  to  have  been  first  practised  by  B.  PhiUips,  about  the  yeur 
1832.  Little  attention,  however,  was  given  to  the  mode  of  treatment  until 
a  few  years  back,  Avhen  it  was  revived  by  some  of  the  French  and  Italian 
Surgeons,  especially  Petrequiii,  Burci,  and  Ciniselli.  The  object  aimed  at  by 
this  operation  is  the  production  of  coagulation  in  the  aneurismal  sac  by 
decomposition  of  the  blood  contained  in  it  by  means  of  the  galvanic  current. 
When  two  needles  connected  with  the  poles  of  a  galvanic  battery  are  intro- 
duced into  a  mass  of  fluid  blood,  a  firm  solid  coagulum  is  rapidly  formed 
round  that  connected  with  the  positive  pole,  while  at  the  same  time  a  large, 
soft,  spongy  clot  mixed  with  bubbles  of  gas  is  seen  at  the  negative  needle,  and 
a  dark,  tar-like  fluid  also  makes  its  appearance.  If  the  needle  used  be  made 
of  steel,  fm-fcher  changes  occur  at  the  positive  pole  due  to  the  production 
of  salts  of  iron  with  the  acids  liberated  from  the  blood.  These  changes  are 
spoken  of  as  secondary  electrolysis.  The  clot  formed  by  electrolysis  is, 
therefore,  not  composed  simply  of  the  fibrin  of  the  blood,  but  contains  also  a 
large  proportion  of  albumen  coagulated  by  the  chemical  action  of  the  current, 
and  must  be  looked  upon  as  a  foreign  body  around  which  we  hope  ordinary 
coagulation  will  occur. 

The  operation  of  galvano-puncture  is  best  performed  as  follows.  Two  steel 
needles,  well  insulated  with  vulcanite  or  gum  elastic,  are  inserted  into  the  sac 
of  the  aneurism  and  connected  with  the  opposite  poles  of  the  battery.  The 
needles  should  be  about  one  inch  apart,  parallel  to  each  other,  and  so  inserted 
that  no  part  of  the  uninsulated  portion  of  the  needle  shall  touch  the  sac.  The 
best  battery  for  the  purpose  is  one  of  the  ordinary  medical  batteries  with 
small  Leclanche  cells,  of  which  from  ten  to  twenty  may  be  used  for  a  time 
varying  from  twenty  minutes  to  half  an  hour,  or  more — according  to  the 
eifect  produced.  If  the  tumour  be  sufficiently  near  the  surface  to  be  clearly 
observed,  as  has  been  the  case  in  several  of  the  aneurisms  in  which  the  treat- 
ment has  been  employed,  it  will  be  seen  to  become  more  tense  and  firm,  and 
the  expansile  nature  of  the  pulsation  will  become  diminished  as  the  operation 
progresses.  Sometimes  bubbles  of  gas  escape  by  the  side  of  the  negative 
needle,  and  a  Httle  thick  brown  fluid  oozes  up.  Occasionally  the  tumour  has 
been  found  to  swell  and  become  resonant  on  percussion.  When  a  distinct 
effect  has  been  produced  the  needles  may  be  withdrawn,  and  the  small  punctures 
closed  with  lint  and  collodion.  The  negative  needle  will  be  found  unaltered, 
while  the  positive  will  be  corroded  in  direct  proportion  to  the  amount  of 
■  electrolytic  action  that  has  taken  place.  In  order  to  prevent  this  corrosion 
of  the  positive  needle,  it  has  been  suggested  by  Dr.  John  Duncan  that 
platinum  may  be  used  instead  of  steel.  There  is  no  evidence,  however, 
that  the  salts  of  iron  produced  give  rise  to  any  particular  danger ;  in  fact, 

is  probable  they  aid  considerably  in  the  formation  of  the  firm  coagulum 
surrounding  the  needle.    The  battery  used  in  the  operation  is  of  considerable 
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importance.  It  has  been  poiuted  out  by  Oiniselli,  that  a  current  of  high 
tension  and  somewhat  low  intensity  is  less  likely  to  cause  the  production  of 
undue  heat  during  the  operation,  and  consequently  less  prone  to  lead  to 
inflammation  and  suppuration  of  the  sac.  A  battery,  therefore,  composed  of 
;i  large  number  of  small  elem(!nts  is  superior  to  one  of  a  few  large  elements. 
Some  operators,  and  especially  Bastian,  have  advocated  the  introduction  of 
the  positive  pole  only,  the  negative  being  attached  to  a  sponge  or  metal  plate 
laid  on  the  skin  near  the  aneurism.  The  only  objection  to  this  mode  of 
treatment  is  the  excessively  small  effect  produced.  The  electrolytic  action 
which  takes  place  is  directly  in  proportion  to  the  intensity  of  the  current  ;  and 
by  the  inclusion  of  a  considerable  mass  of  the  tissues  of  the  patient  in  the 
circuit,  the  resistance  is  so  greatly  increased  that  electrolysis  is  reduced  to  a 
scarcely  appreciable  amount,  the  positive  needle  appearing  almost  unchanged 
after  the  operation.  Others,  again,  have  introduced  the  negative  needle  only, 
but  as  the  coagulum  formed  at  the  negative  pole  is  soft  and  frothy,  but  little 
good  can  be  expected  from  this  mode  of  operating.  .JuUus  Althaus,  who 
has  superintended  the  operation  in  five  cases,  is  strongly  of  opinion  that  "  the 
most  effective  application  of  the  current  is  that  where  both  poles  are  inserted 
into  the  sac."  Oiniselli  operated  in  this  way,  and  Duncan  and  Fraser,  to 
whom  we  are  indebted  for  many  important  observations  on  galvano-puncture 
and  for  the  invention  of  reliable  insulated  needles,  support  the  same  view. 
The  operation  is  accompanied  by  but  little  pain,  and  it  is  only  occasionally 
that  chloroform  is  needed.  The  effect  of  a  single  operation  is  seldom  sufficient 
to  cause  any  marked  improvement  in  the  condition  of  the  patient,  and  it 
usually  requires  to  be  repeated  several  times. 

The  clot  formed  as  the  result  of  galvano-puncture  is  somewhat  soft  and 
yielding,  and  unless  supported  by  a  moderately  firm  sac  soon  flattens  out  or 
disappears,  and  the  cottidition  of  the  aneurism  becomes  much  the  same  as  it 
was  before  the  operation.  Little  more  than  the  most  temporary  relief  can  for 
this  reason  be  expected  in  many  cases  ;  and  whenever  the  aneurism  has 
become  diflFused,  the  operation  can  only  be  productive  of  mischief  by  hastening 
the  inflammatory  changes  occurring  round  the  sac.  It  might  be  supposed 
that  so  soft  a  clot  would  readily  break  up,  and  that  there  would  consequently 
be  great  danger  of  emlDolism ;  but  no  such  accident  has  happened  in  any  of 
the  recorded  cases.  Suppuration  of  the  sac  has  occasionally  taken  place,  but 
its  occurrence  has  been  much  less  frequent  since  the  principles  of  the  operation 
have  been  more  fully  understood.  The  formation  of  sloughs  round  the 
needle-punctui-es,  and  consequent  hemorrhage,  has  not  been  noticed  except 
when  the  needles  have  been  imperfectly  insulated.  In  fact,  it  may  be  said 
that  in  almost  every  case,  even  when  the  operation  has  failed  to  give  relief,  it 
has  at  any  rate  done  no  harm. 

The  general  results  of  the  published  cases  have  not  been  unfavourable  when 
we  consider  the  hopeless  nature  of  the  cases  in  which  it  has  been  jierformed. 
Oiniselli  asserts  that  of  13  cases  of  aneurism  of  the  aorta  treated  by  his 
method,  five  were  cured,  and  no  evil  consequences  followed  in  any  case.  Of 
the  same  number  which  have  l)een  operated  on  in  this  country  during  the  last 
few  years,  none  have  been  cured,  but  at  least  six  ex]ierienccd  more  or  less 
reUef  ;  and  in  almost  all,  it  may  be  said,  tlie  operation  aimed  only  at  relief, 
the  disease  being  too  advanced  to  warrant  any  hope  of  cure.  About  sixty 
other  cases  of  aneurism  of  various  arteries  have  been  collected  by  Ciniselh  as 
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having-  been  operated  on  before  1868  ;  but  in.  these  the  methods  used  were  so 
unperfect,  that  they  cannot  be  fairly  considered  as  bearing  upon  the  question 
at  the  present  time. 

AYhen  we  compare  galvano-puucture  with  Hgature  or  compression  in  the 
treatment  of  external  aneurism,  it  is,  I  think,  impossible  to  hesitate  for  a 
moment  in  giving  a  decided  preference  to  the  latter  modes  of  treatment,  as  the 
results  that  have  hitherto  been  obtained  from  the  former  are  not  such  as  would 
justify  a  prudent  Surgeon  in  submitting  his  patient  to  an  operation  of  this 
kind,  when  he  possesses  such  certain  and  comparatively  safe  modes  of  treat- 
ment as  deligation  or  compression.  In  internal  aneurisms,  or  in  those  cases 
in  which  the  disease  is  so  situated  at  the  root  of  the  neck,  that  the  artery  can 
neither  be  ligatured  with  safety  nor  compressed,  galvano-puncture  is  certainly 
justifiable,  especially  when  conjoined  with  proper  medical  treatment,  as  we 
have  ample  proof  that  with  the  knowledge  and  means  now  at  our  disposal  we 
can  perform  the  operation  with  scarcely  any  danger  to  the  patient,  and  in 
favourable  cases  with  some  hope  of  relief.  Much  will  depend  upon  the 
selection  of  the  case.  Oiniselli  has  pointed  out  that  the  conditions  favourable 
to  success,  are  that  the  aneurism  shall  be  sacculated  and  opening  into  the 
vessel  by  a  narrow  mouth,  of  slow  growth  and  of  medium  size,  and,  when 
thoracic,  situated  entirely  within  the  thorax,  and  that  it  shall  not  in  any 
serious  way  have  interfered  with  the  general  health  of  the  patient.  These 
conditions  seldom  occur;  and  when  they  are  absent,  the  most  that  can  be 
hoped  for  is  temporary  arrest  of  the  progress  of  the  disease  and  some  relief  to 
the  patient's  sufferings. 

iNJECTioif  WITH  PerchtjOeide  OF  Iron. — The  injection  of  aneurismal  sacs 
with  a  solution  of  perchloride  of  ii'on  has  also  been  practised,  with  the  view  of 
coagulating  their  contents,  but  such  treatment  is  attended  by  considerable 
risk  of  embolism,  and  is  liable  to  give  rise  to  inflammation  and  suppuration. 
Its  employment  would,  therefore,  be  suggested  only  in  cases  on  which  either 
from  the  situation  of  the  aneurism,  or  its  complication  with  extensive  disease 
of  the  arterial  system,  neither  proximal  wox  distal  ligature  nor  compression  is 
apphcable,  and  in  these  probably  the  introduction  of  foreign  bodies  into  the 
sac  or  galvano-puncture  would  be  less  dangerous  and  equally  likely  to  be 
successful.  Gamgee  has  suggested  the  injection  of  fibrin-ferment  into  the  sac, 
while  the  circulation  through  it  is  arrested  by  pressure,  as  a  means  of  deter- 
mining coagulation.  This  has  been  once  practised  by  Southam  in  a  case  of 
iliac  aneurism,  but  without  success. 

Hypodermic  Injection  of  Ergotin. — Langcnbeck  advocated  the  hypo- 
dermic use  of  a  watery  extract  of  ergot  in  cases  of  aneurism,  under  the  impres- 
sion that  it  might  act  on  the  muscular  fibres  scattered  over  the  sac  of  the 
aneurism  in  the  same  way  as  it  acts  on  the  muscular  fibres  of  the  uterus,  and 
by  causing  contraction  might  gradually  diminish  the  size  of  the  aneurism,  if 
not  cure  it.  He  seems  to  have  tried  it  in  only  two  cases.  One  was  an 
aneurism  in  the  supraclavicular  region  (exact  nature  not  mentioned),  which 
had  been  previously  treated  with  moxas,  and  almost  cured.  The  symptoms 
having  returned,  hypodermic  injections  of  ergot  were  tried.  The  quantity 
injected  varied  from  about  \  grain  to  3  grains  of  Bonjean's  watery  extract  of 
ergot,  diluted  with  three  times  as  much  spirit  and  glycerine.  The  injections 
were  repeated  every  three  or  four  days.  Decided  improvement  is  said  to  have 
occurred,  but  pulsation  never  quite  ceased.    The  improvement  commenced 
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after  the  second  injecfciou.  No  unpleasant  symptoms  occurred  after  the  injec- 
tions. In  the  second  case  a  man,  aged  42,  had  a  sacculated  aneurism  of  the 
radial  artery  of  the  size  oF  a  hazel-nut.  An  injection  of  two  grains  and  a  half 
of  the  watery  extract  cured  it  in  one  day,  as  the  next  day  it  could  not  be  felt. 
The  injection  gave  rise  to  some  inflammation  of  the  surrounding  cellular  tissue, 
which  disappeared  in  a  week. 

This  accident  I  have  seen  happen  in  one  case  in  which  I  tried  it,  but  no 
good  resulted  from  the  treatment,  which  cannot,  indeed,  on  pathological 
grounds,  be  considered  to  be  of  a  hopeful  character. 

Introductiok  01''  Foreign  Bodies. — In  1864  Moore  introduced  twenty- 
six  yards  of  fine  iron  wire  into  the  sac  of  an  aortic  aneurism  through  a  fine 
trochar,  with  the  view  of  inducing  coagulation  of  its  contents.  The  tumour 
appeared  to  become  more  solid,  but  death  took  place  on  the  fifth  day  from 
inflammation  of  the  sac  and  pericarditis.  Since  that  time  the  operation  has 
been  repeated  about  a  dozen  times  without  any  very  encouraging  degree  of 
success,  the  only  cure  having  occurred  in  a  case  of  a  small  brachial  aneurism 
in  a  young  woman  under  the  care  of  Van  der  Meulin.  In  this  case  catgut 
was  used  instead  of  wire,  and  the  treatment  was  combined  with  compression. 
In  1883  Loreta  introduced  two  metres  of  wire  into  the  sac  of  an  abdominal 
aneurism  after  exposing  it  by  opening  the  abdomen.  The  man  apparently 
recovered,  but  died  after  ninety-two  days  from  rupture  of  the  sac  close  to  the 
mouth.  In  187o,  Bryant  introduced  twenty-six  feet  of  horse-hair  into  a 
popliteal  aneurism  in  a  patient  dying  from  ulcerative  endocarditis,  and  thus 
averted  the  threatened  rupture  of  the  sac,  prolonging  life  for  a  few  days. 
In  1885,  Hulke  introduced  forty  feet  of  wire  into  an  aortic  aneurism,  with 
the  result  of  consolidating  a  part  of  the  sac  which  threatened  to  give  way,  but 
eleven  weeks  after,  the  tumour  was  enlarging  so  rapidly  in  another  direction 
that  the  operation  was  repeated  by  Gould,  but  without  success.  These  seem 
to  be  the  only  cases  in  which  any  marked  benefit  has  followed  the  operation. 
The  true  vahie  of  this  treatment  has  yet  to  be  determined.  It  is  evidently 
only  justifiable  when  more  efiicient  means  are  inapplicable,  and  in  such  cases 
it  may  do  something  to  arrest  the  progress  of  the  disease.  Opinions  differ  as 
to  the  best  material  to  be  used.  Steel  wire,  which  has  been  rolled  upon  a  reel 
so  that  it  may  again  coil  up  in  the  sac,  seems  the  most  convenient  in  many 
ways,  and  if  too  much  be  not  introduced  it  is  not  likely  to  cause  any  irritation  in 
the  sac.  Horse-hair  and  catgut  are  less  under  control,  and  may  project  through 
the  mouth  of  the  sac  into  the  main  trunk,  although  so  far  there  has  been  no 
evidence  of  embolism  following  their  use.  The  treatment  is  probably  useless 
after  the  aneurism  has  become  diffused  by  the  yielding  of  its  sac. 

Barwell  has  in  one  case  of  aortic  aneurism  combined  electrolysis  with  the 
introduction  of  steel  wire.  Ten  feet  of  fine  steel  wire  were  passed  into  the  sac 
through  a  hollow  needle  made  of  ivory.  The  wire  was  then  connected  with 
the  positive  jiole  of  a  battery,  and  the  negative  being  applied  to  the  skin  of 
the  back.  Some  consolidation  followed  the  operation,  but  the  patient  died  on 
the  ninth  day  from  rupture  of  the  sac.  A  considcral)le  amount  of  firm  colour- 
less clot  wa.s  found  adhering  to  the  wire,  but  what  part  electrolysis  took  in  its 
production  is  doubtful. 

AcuPUNCTUiiE  with  very  fine  needles  has  been  performed  with  some 
benefit  in  a  few  cases,  and  if  carefully  carried  out,  can  hardly  be  productive 
of  any  injury.    It  was  first  suggested  by  Velpeau,  and  practised  without 
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success  by  Dimville  and  Agnew.  Marshall  has  in  more  than  one  case  obtained 
in  this  way  some  consolidation  in  aortic  aneurisms,  and  Macewen  succeeded 
in  curing  a  popliteal  aneurism  by  the  introduction  of  a  fine  needle  while  the 
femoral  artery  was  compressed.  Heath  adopted  the  same  treatment  in  a  case 
of  subclavian  aneurism  in  University  College  Hospital  after  he  had  unsuc- 
cessfully amputated  at  the  shoulder-joint.  Six  fine  needles  were  introduced 
into  the  sac  in  such  a  way  as  to  cross  each  other,  and  were  left  in  for  four 
days,  at  the  end  of  which  time  the  tumour  was  much  firmer.  The  patient 
died  about  twelve  days  after  from  causes  unconnected  with  the  treatment,  and 
a  considerable  amount  of  firm  clot  was  found  in  the  sac.  This  treatment 
seems  worthy  of  further  trial  in  otherwise  hopeless  cases  as  a  substitute  for 
galvano-puncture.  The  smallest  sewing  needles  with  heads  made  of  sealing- 
wax  may  be  used,  as  in  Heath's  case  ;  or  better  still,  the  fine  pins  known  as 
entomological  pins,  which  should  be  gilded.  They  may  be  left  in  for  from 
fom-  to  five  days,  and  it  is  perhaps  safer  to  cover  them  ^vith  some  simple 
antiseptic  dressing  to  diminish  the  risk  of  ulceration.  After  they  are  removed 
the  punctures  must  be  covered  with  collodion. 

ARTEBIO-VENOUS  ANEUBISMS. 

Preternatural  communication  between  arteries  and  veins,  though  usually  the 
result  of  wounds,  occasionally  happens  from  disease  ;  ulceration  taking  place 
between  the  vessels,  and  thus  causing  an  opening  from  one  into  the  other. 
When  such  communications  are  of  traumatic  origin,  they  may,  as  has  already 
been  stated,  constitute  either  an  Aneurismal  Varij'  or  a  Varicose  Aneurism. 
As  the  result  of  disease,  aneurismal  varix  only  can  occur,  varicose  aneurism 
never  happening  except  as  a  consequence  of  wound.  These  spontaneous 
communications  have  been  met  with  between  the  aorta  and  the  vena  cava, 
and  between  the  iliac,  femoral,  carotid,  and  subclavian  arteries  and  their 
accompanying  veins.  In  nature,  symptoms,  course,  and  treatment  they  so 
dosely  resemble  traumatic  aneurismal  varix,  described  at  p.  407,  Vol.  I.,  that 
their  consideration  need  not  detain  us  here. 
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CHAPTER  XLIV. 


ANEURISMS  OF  THE  THORAX,  HEAD  AND  NECK,  AND  UPPER 

EXTREMITY. 


ANEURISM    OF    THE    THORACIC  AORTA. 

Symptoms. — The  symptoms  of  intrathoracic  Aortic  Aneurism  are  of  two 
kinds  :  auscultatorij  and  rational. 

The  Auscultatory  Signs  vary  greatly  in  distinctness,  and  may  even  be 
wanting.  In  some  cases,  more  especially  in  fusiform  aneurisms,  they  are  very 
marked  almost  from  the  tirsb  ;  in  others,  especially  in  sacculated  aneurisms, 
they  may  be  absent  throughout.  They  consist  in  murmurs  of  various  kinds 
and  degrees  of  intensity — bellows,  rasping,  or  whizzing  ;  and  in  the  second  sound 
of  the  heart  being  audible  over  a  greater  space  than  normal.  At  the  same 
time  there  may  be  dulness  on  percussion.  These  various  signs  may  often  be 
heard  more  distinctly  upon  or  to  the  left  side  of  the  spine,  than  at  the  anterior 
part  of  the  chest  ;  when  occurring  anteriorly,  they  are  chiefly  met  with  on 
the  right  side. 

The  value  of  the  auscultatory  signs  in  the  diagnosis  of  aneurism  within  the 
chest  is  not  perhaps  so  great  as  in  many  other  thoracic  diseases,  in  the  early 
stages  of  the  affection,  and  in  those  cases  in  which  the  aneurism  continues 
small  and  sacculated  throughout,  or  is  so  deeply  seated  as  not  to  apiDroach  the 
parietes  of  the  chest.  This  need  not  be  a  matter  of  surprise,  when  we  reflect 
how  deeply  the  ascending  portion  of  the  aorta  and  the  arch  are  situated  ;  how 
they  are  covered  in  front  by  the  lungs  and  loose  areolar  tissue,  through  which 
sound  is  wdth  difficulty  transmitted  ;  and  how  they  are  covered  in  behind  by 
the  spine  and  its  muscles.  When,  in  addition  to  this,  it  is  borne  in  mind  that 
aneurisms  of  the  arch  often  prove  fatal  by  bursting  into  contiguous  cavities 
and  canals  before  they  have  attained  a  size  greater  than  that  of  a  walnut  or  a 
pigeon's  egg,  and  thus  are  incapable  of  furnishing  a  murmur  of  any  very 
marked  kind,  it  can  be  easily  understood  that  the  value  of  auscultation  is  but 
small  in  many  cases  of  thoracic  aneurism. 

The  Rational  Signs  of  intrathoracic  aortic  aneurism  are  of  three  kinds  : — 
Pressure-EflFects  ;  Pulsation  ;  and  Tumour. 

Pressure-Effects  may  be  exercised  on  any  of  the  contiguous  structures  ; 
and  a  glance  at  the  anatomical  relations  of  tlic  thoracic  aorta,  more  ]iarticularly 
the  arch,  will  enable  the  Surgeon  to  judge  of  their  complexity  and  importance. 
They  will  necessarily  vary  according  to  the  size  of  the  aneurism  and  the  portion 
of  the  aorta  affected  by  it ;  more  according  to  the  latter  than  to  the  former 
condition.    When  the  aneurism  arises  from  the  root  of  l/te  aorta,  and  more 
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especially  when  it  is  intrapericardial,  it  is  usually  of  small  size,  and  its  pres- 
sure effects  will  be  little  obvious.  When  the  aneurism  arises  from  the  termi- 
nation of  the  arch,  or  the  descending  aorta,  it  may  often  attain  a  considerable 
development  without  causing  any  very  obvious  pressure-effects.  Aneurisms 
that  are  situated  tvithin  the  concavity  of  the  arch  necessarily  give  rise  to  very 
severe  effects,  by  the  compression  they  must  exercise  upon  some  one  or  other 
of  the  very  important  structures  that  are  included  within  the  aortic  arch. 
"When  the  anterior  part  of  the  aorta  is  affected,  the  aneurism  may  attain  a 
very  considerable  bulk,  even  coming  forward  so  as  to  project  and  pulsate 
between  the  intercostal  spaces,  without  any  very  noticeable  pressure-effects 
being  induced.  But  when  the  jjosierior  ivall  of  the  artery  is  the  seat  of  the 
disease,  then  severe  symptoms  are  early  sec  up  by  the  compression  and  erosion 
of  the  structures  lying  contiguous  to  the  artery  and  along  the  spine  (Fig.  467). 
When  the  upper  part  of  the  ccortic  arch  is  the  seat  of  aneurism,  a  peculiar  train 


Fig.  467.— Erosion  of  Interverteliral  40S._Aiicurism  of  Descending  Aorta,  eroding-and 

Substance  by  a  small  Aneurism  of  De-  •  ti-aversing  Yerteln  te. 

scending  Aorta  ijressing  backwards. 


of  cerebral  symptoms,  such  as  vertigo,  insensibihtj,  or  defective  vision,  may 
be  induced  by  its  interference  with  the  circulation  through  the  carotids. 

The  pressure-effects  that  need  chiefly  engage  our  attention,  are  : — 1,  Pain, 
2,  Dyspnoea  ;  3,  Dysphagia  ;  and  4,  CEdema. 

1.  Fain  is  usually  one  of  the  earliest  symptoms  of  intrathoracic  aneurism, 
and  is  frequently  of  great  value  from  a  diagnostic  point  of  view,  as  it  is  often' 
most  marked  when  the  other  symptoms  are  the  least  developed.  It  is  generally 
more  severe  in  sacculated  than  in  fusiform  aneurisms,  and  when  the  posterior 
rather  than  the  anterior  aspect  of  the  vessel  is  the  scat  of  disease.  The  pain 
is  of  two  distinct  kinds.  The  first  kind  is  lancinating,  intermittent,  and 
neuralgic  in  its  character,  evidently  dependent  upon  pressure  on  the  spinal  or 
sympathetic  nerves.  This  pain  is  seated  chiefly  on  the  left  side.,  and  shoots  up 
the  side  of  the  head  and  face,  down  the  arm  to  the  elbow,  along  the  inter- 
costo-humeral  nerve,  through  the  chest,  or  between  the  scapulae.  The  second 
form  of  pain  occurs  usually  at  a  later  stage  of  the  disease,  is  continuous,  and  of 
a  boring,  hot,  or  buniing  character.    It  seems  to  depend  upon  the  perforation 
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of  the  tissues,  more  especially  the  bones,  by  the  aneurismal  tumour,  and 
occurs  chiefly  on  the  right  side  of  the  chest  (Pig.  468). 

2.  Dyspnoea  is  of  very  frequent  occurrence  in  intrathoracic  aneurism  ;  in 
all  probability  it  is  more  uniformly  met  with  than  any  other  single  symptfjni. 
It  may  arise  fi-om  five  distinct  conditions,  and  its  characters  vary  with  its 
cause. 

a.  From  direct  pressure  on  the  trachea.  In  these  cases  the  dyspnoea  is  attended 
by  much  wheezing  cough,  and  often  by  whistling  sounds  in  the  chest  and 
tubular  respiration,  and  by  slow  expansion  of  that  cavity.    There  is  usually 
expectoration  of  thick  tenacious  mucus. 
/3.  From  direct  pressure  on  a  Ironchus  (Fig.  469).    In  these  cases  there  are 

wheezing  cough,  and  some  degree 
of  expectoration,  with  perhaps 
diminished  respiratory  murmur  in 
the  side  affected,  and  puerile  respi- 
ration in  the  opposite  lung,  as  has 
been  pointed  out  by  Stokes. 

y.  From  pressure  upon  the  lung. 
In  these  cases  the  respiration  is 
comparatively  httle  interfered  with, 
the  spongy  tissue  of  the  lujig  ac- 
commodating itself  and  yielding  to 
the  pressure  of  the  tumour.  After 
a  time  the  pulmonic  tissue  will 
become  incorporated  with  the  wall 
of  the  sac ;  and  then  more  serious 
difficulty  in  breathing,  with 
haemoptysis,  will  supervene. 

5.  Dyspnrea  is  very  commonly 
induced  by  irritation,  compression, 
or  stretching  of  the  left  pneu7n{)- 
gastric   and   recurrent  laryngeal 
nerves,  by  the  pressure  of  the 
tumour.  In  these  cases  the  muscles 
that  are  supplied  by  the  left  re- 
current laryngeal  nerve  may  be 
paralysed,  so  as  to  occasion  attacks  of  intense  difficulty  of  breathing.  In 
many  cases  spasm  occurs  from  irritation  of  the  nerve  before  it  is  pressed  on 
sufficiently  to  cause  paralysis. 

It  is  the  crico-arytenoidcus  posticus  muscle  that  is  chiefly  affected  by  the 
compression  of  the  recurrent  laryngeal.  As  its  action  is  to  open  the  glottis,  its 
paralysis  causes  an  impediment  to  the  entrance  of  the  air  by  the  collapse  of 
the  left  side  of  the  rima  glottidis — hence  the  dyspnoea  and  struggle  for  breathing 
nnder  exertion.  The  voicj  becomes  hoarse,  crouj)y,  or  croaking  ;  the  cough 
hfis  a  loud  croupy  or  metallic  sound,  and  is  attended  by  the  expectoration  of 
thin  frothy  mucus.  The  laryngeal  stridor  often  does  not  occur  in  ordinary 
respiration,  but  is  produced  under  exertion,  or  on  making  the  patient  inspire 
fully  and  deeply.  The  laryngeal  symptoms  are  sometimes  so  much  more  pro- 
minent than  any  of  the  other  signs  of  intrathoracic  aneurism,  and  so  closely 
resemble  chronic  or  even  acute  laryngitis,  with  impending  asphyxia,  that 


Fig.  4G9.— Anem-ism  of  Arch  of  Aorta,  of  tlie  .size  of 
an  almond,  springing  from  below  left  Subclavian 
Artery,  and  bursting  into  loft  Bronelius. 


PRESSURE-EFFECTS  OF  THORACIC  ANEURISM.  157 

there  are  not  a  few  cases  on  record  in  which  Surgeons  have  performed 
tracheotomy,  on  the  supposition  that  they  had  to  do  with  cases  of  pure 
and  uncomplicated  laryngeal  disease  ;  and  in  other  instances  this  operation 
has  been  performed  with  a  view  of  prolonging  life,  even  when  the  dependence 
of  the  laryngeal  spasm  on  aneurism  of  the  aorta  has  been  recognized. 

Dr.  George  Johnson  has  made  some  important  observations  on  the  use  of 
the  laryngoscope  in  the  diagnosis  of  the  cause  of  dyspncea  in  aortic  aneurism. 
He  says  that,  in  cases  in  which  the  cause  is  pressure  on  the  recurrent  laryngeal 
nerve,  the  larynx  is  seen  to  be  healthy,  and  the  spasm  may  be  seen  to  occur. 
If  the  pressure  be  sufficient  to  abolish  the  function  of  the  nerve,  unilateral 
paralysis  will  occur,  which  can  be  easily  ascertained  by  laryngoscopic  examina- 
tion. The  voice  in  such  cases  is  weak  and  husky  ;  whereas,  in  cases  in  which 
the  pressure  is  on  the  trachea,  its  character  is  unchanged.  When  a  thoracic 
aneurism  presses  the  trachea  against  the  spine,  the  tracheal  stridor  and  the 
voice-sound  are  heard  with  remarkable  distinctness  on  applying  the  stetho- 
scope over  the  upper  dorsal  vertebras — the  sound  being  conducted  through 
the  bones. 

f.  Dyspnoea  may  be  dependent  on  compression  of  the  pulmonary  vein  by 
the  aneurismal  tumour.  In  cases  of  this  kind  there  would  be  considerable 
lividity  of  surface,  and  signs  of  pulmonary  congestion. 

The  dyspnoea  of  intrathoracic  aneurism  will  often  be  sufficiently  intense  to 
occasion  death.  It  may  be  mistaken  for  ordinary  asthma  ;  but  the  diagnosis 
can  usually  be  made,  by  observing  that  in  aneurism  the  paroxysms  of 
dyspnoea  often  come  on  in  the  day  as  well  as  at  night,  and  are  greatly  increased 
by  change  of  position  as  by  placing  the  patient  either  upright  or  recumbent, 
the  tumour  thus  shifting  its  point  of  pressure.  It  is,  as  Bellingham  has 
pointed  out,  not  influenced  by  atmospheric  changes,  and  is  generally  associated 
with  laryngeal  stridor  or  spasm.  When  such  symptoms  as  these  are  associated 
with  pain  and  dysphagia,  they  point  very  strongly,  even  in  the  absence  of  all 
auscultatory  signs,  to  the  presence  of  an  aneurismal  tumour. 

Aneurisms  situated  within  the  concavity  or  springing  from  the  posterior 
parts  of  the  aortic  arch  are  those  which,  either  directly  by  their  pressure 
on  the  air-tubes  or  the  pulmonary  veins,  or  indirectly  by  the  influence 
they  exercise  on  the  recurrent  laryngeal  nerve,  are  chiefly  associated  with 
dyspncjea. 

3.  Dysphagia  is  a  symptom  of  sufficiently  frequent  occurrence  in  aneurisms 
of  the  thoracic  aorta.  It  seldom  occurs,  however,  in  the  earlier  stages  of  the 
disease,  or  when  the  aneurism  is  small,  and  hence  is  of  much  less  diao-nostic 
value  than  dyspnoea.  When,  however,  it  is  associated  with  that  symptom, 
the  comhination  bL.'comes  important  ;  as  the  co-existence  of  the  two  condi- 
tions clearly  points  to  the  compression  of  the  CESophagus  and  the  air-tubes  by 
a  tumour,  which  other  diagnostic  signs  may  prove  to  be  an  aneurism. 

It  is  of  importance  to  bear  in  mind  that  in  some  aneurisms,  especially  of 
the  descending  thoracic  aorta,  dysphagia  may  be  one  of  the  most  marked 
signs.  In  such  cases  as  these,  stricture  of  the  oesophagus  has  erroneously 
been^  supposed  to  exist,  and  the  patient  has  even  been  treated  by  the  intro- 
duction of  bougies— an  error  of  practice  that  has  terminated  fixtally  fronj 
perforation  of  the  aneurismal  sac,  where  it  projected  against  the  oesophagus. 

The  difficulty  in  deglutition  in  cases  of  compression  of  the  oesophagus  by 
aortic  aneurism,  is  almost  invariably  referred  to  the  episternal  notch."  The 
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dysphagia  is  commonly  associated  witii  ])ain,  or  with  the  sensation  of  a  cord 
drawn  tightly  around  the  body. 

4.  (Edema,  with  more  or  less  lividity  of  the  upper  extremities  and  head  and 
neck,  occasionally  though  rarely  occurs.  It  is  generally  most  marked  on  the 
left  side,  and  arises  from  the  compression  of  the  superior  cava  or  the  innomi- 
nate veins  by  aneurisms  springing  from  the  fore  or  upper  part  of  the  arch. 

Pulsation  and  Tumour,  observable  externally,  are  always  absent  in  the 
early  stages  of  intrathoracic  aortic  aneurism,  and  very  frequently  continue  so 
to  the  end  ;  indeed,  in  aneurisms  springing  from  the  intrapericardial  aorta  or 
the  concavity  of  the  arch,  death  usually  takes  place,  either  by  rupture  into 
one  of  the  serous  cavities  or  the  air-tube,  or,  by  the  exhaustion  induced  by 
dyspnoea,  long  before  the  aneurism  has  attained  a  sufficient  size  to  be 
recognizable  externally.  There  are,  however,  three  portions  of  the  thoracic 
aorta  which,  when  affected  by  aneurism,  yield  external  evidence  by  the 
existence  of  pulsation  or  tumour  of  the  true  nature  of  the  disease.  These 
are — 1,  the  anterior  aspect  of  the  ascending  aorta  ;  2,  the  summit  of  the 
arch  ;  and  3,  the  posterior  aspect  of  the  descending  aorta. 

1.  When  the  aneurism  is  situated  on  the  anterior  aspect  of  the  ascending  aorta 
and  commencement  of  the  arch,  pulsation  may  be  detected  by  pressure  between 
the  intercostal  spaces  on  the  right  side  of  the  sternum,  and  a  thrill,  as  well  as 
distinct  impulse,  may  often  be  felt  over  that  side  of  the  chest,  before  any 
external  tumour  becomes  visible  ;  thus  simulating  the  beat  of  the  heart,  in 
addition  and  opposite  to  the  seat  of  the  true  cardiac  impulse.  As  the 
aneurism  increases  an  external  tumour  appears,  the  wall  of  the  chest  becoming 
absorbed  and  perforated  opposite  the  point  of  greatest  impulse. 

2.  "When  an  aneurism  springs  from  the  summit  of  the  arch,  a  pulsating 
tumour  appears  at  the  root  of  the  neck,  behind  or  even  above  the  margin  of 
the  sternum,  most  commonly  towards  the  right  side,  and  occasionally  rises 
so  high  out  of  the  thorax,  and  is  so  distinctly  felt  in  the  neck,  as  to  run  the 
risk  of  being  confounded  with  aneurism  of  the  brachio-cephalic  or  carotid 
artery  (Fig.  474,  p.  171).  This  error,  which  has  frequently  been  committed, 
and  which  has  led  to  operations  on  the  arteries  at  the  root  of  the  neck,  may 
usually  be  avoided,  except  in  the  case  of  the  brachio-cephalic,  by  the  im- 
possibility of  tracing  with  the  finger  the  lower  boundary  of  the  tumour,  and 
the  existence  of  distinct  dulness  on  percussion,  and  i30ssibly  of  impulse  or  of 
auscultatory  evidence  of  aneurism,  below  the  level  of  the  upper  margin  of 
the  sternum  or  clavicle. 

3.  When  aneurism  springs  from  the  posterior  wall  of  tlic  descending  aorta,  a 
pulsating  tumour  may  gradually  develop  to  one  side  of  the  spine  or  under  the 
scapula,  commonly  on  the  left  side  ;  and  it  may  attain  a  great  size,  fully  as 
large  as  a  man's  head,  before  the  ]mtient  is  destroyed  by  the  rupture  of  the 
tumour  externally. 

Treatment. — In  the  great  majority  of  aneurisms  of  the  thoracic  aorta 
surgical  interference  is  impossible,  and  our  sole  reliance  must  be  placed  on 
rest,  diet,  and  the  administration  of  iodide  of  potassium  (see  p.  119). 

Surgical  Treatment  of  Aneurism  of  the  Aortic  Arch. — The  idea 
of  treating  anenrisni  of  the  aortic  arch  by  ligature  of  one  or  two  of  the 
main  arteries  at  the  root  of  the  neck,  originated  in  the  results  of  an  operation 
performed  by  Christopher  Heath  in  1865  for  the  cure  of  a  supposed  innominate 
aneurism  by  the  simultaneous  ligature  of  the  right  carotid  and  subclavian 
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arteries.  The  patient,  a  woman  of  intemperate  habits,  survived  the  operation 
for  four  years,  appearing  for  a  time  to  have  been  benefited  by  it.  On  her 
death  it  was  found  that  the  aneurism  was  not  one  of .  the  innominate  but  of 
the  ascendino-  aorta,  and  that  it  had  been  practically  cured  by  or  after  the 
operation.  Dr.  Cookie  about  the  same  time  was  engaged  in  a  series  of 
observations  on  the  spontaneous  consolidation  of  aneurisms  of  the  aortic 
arch  ;  he  found  that  in  some  of  these  cases  the  left  carotid  artery  had  become 
occluded,  and  he  inferred  from  this  that  ligature  of  that  vessel  might  be  of 
use  in  the  treatment  of  certain  forms  of  aneurism  of  the  arch.  This  sugges- 
tion was  acted  on  by  C.  Heath,  who,  in  1872,  tied  the  left  carotid  artery  in  a 
patient  of  Dr.  Cockle's  affected  with  aneurism  of  the  ascending  and  transverse 
portions  of  the  arch.  The  patient  was  benefited  by  the  operation.  Barwell 
has  operated  in  two  cases,  in  one  with  advantage.  In  the  other,  in  which 
the  left  subclavian  was  also  tied,  the  patient  died,  apparently  uninfluenced 
for  good  or  ill  by  the  operation.  Heath's  second  case  of  ligature  of  the  left 
carotid  proved  fatal  by  syncope.  In  all,  the  operation  appears  to  have  been 
done  IS  times  (Ashurst) — in  six  cases  with  more  or  less  benefit.  In  at  least 
four  of  these  cases  the  artery  was  ligatured  on  the  supposition  that  the 
aneurism  was  situated  at  the  root  of  the  carotid,  when,  in  reality,  it  occupied 
the  arch.  Barwell  states  that,  in  those  aneurisms  which  spring  from  the 
aorta  beyond  the  left  carotid,  ligature  of  this  vessel  will  do  more  harm  than 
good,  and  that  the  operation  should  be  confined  to  those  in  which  the  tumour 
appears  on  the  left  side,  but  not  far  from  the  median  line,  and  rises  into  the 
episternal  notch  or  under  the  left  sterno-mastoid. 

The  Simultaneous  Ligature  of  the  Right  Carotid  and  Biight  Sub- 
clavian Arteries  for  aneurism  of  the  aortic  arch  has,  according  to  Barwell, 
been  done  in  three  cases  only  for  aneurism  diagnosed  as  aortic  before  the 
operation.  In  some  other  cases,  as  the  one  referred  to  above,  diagnosed 
erroneously  as  innominate,  but  proving  in  reality  to  be  aortic  aneurism,  it  has 
also  been  done.  In  the  three  cases  of  recognized  aortic  aneurism  the  opera- 
tions were  done  by  Barwell,  Lediard,  and  Wyeth.  In  all,  the  ox-aorta 
ligature  was  used,  and  the  patients  lived  15  months,  8|  months,  and  one  year 
respectively  after  the  operation  (Barwell). 

The  ligature  of  one  or  more  of  the  main  arteries  at  the  root  of  the  neck 
for  the  cm-e  of  aneurism  of  the  aortic  arch  involves  a  new  principle  in  the 
treatment  of  that  disease  ;  one  that  differs  in  all  respects  from  that  in  which 
the  cure  of  an  ordinary  external  aneurism  is  effected.  By  whatever  way  the 
Surgeon  acts,  whether  by  the  proximal  or  the  distal  ligature,  by  compression 
with  instrument  or  finger,  he  seeks  one  common  result,  mz.,  the  arrest  or 
retardation  of  the  circulation  through  the  sac  so  as  to  facilitate  the  deposit  of 
laminated  fibrin  or  firm  clot.  He  usually  acts  directly  upon  the  artery  that 
is  the  seat  of  the  disease,  and  in  all  cases  of  the  Hunterian  operation,  or  of 
arterial  compression,  the  supply  of  blood  sent  into  the  sac  is  most  materially 
diminished,  if  not  altogether  arrested.  But  in  the  treatment  of  aortic 
aneurisms  by  ligature  of  the  left  carotid  only,  or  by  tliat  of  the  right 
carotid  at  its  root,  and  of  the  right  subclavian  in  the  third  part  of^its 
course,  he  does  not  in  any  way  diminish  or  retard  the  flow  of  blood  through 
the  aorta  or  lessen  the  quantity  sent  into  the  aneuvismal  sac.  Moreover,  the 
ligature  of  the  artery  by  interposing  abnormal  resistance  in  the  circula'tion 
would  cause  increased  tension  in  the  sac  as  well  as  in  the  arteries  generally, 
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until  the  dilatation  of  the  anastomosing  vessels  had  relieved  the  obstruction. 
Thus  the  very  reverse  of  what  happens  in  the  11  unterian  or  ordinary  distal 
operation,  takes  place  when  one  or  more  of  the  primary  branches  of  the  aortic 
ai'ch  is  tied.  And  if  a  cure  of  an  aneurism  in  this  situation  be  thus  effected, 
it  must  be  on  a  new  principle,  different  from  any  that  has  yet  guided  the 
Surgeon  in  the  treatment  of  this  disease. 

That  some  benefit  appears  to  have  followed  these  operations  in  a  few  of  the 
cases  is  undoubted  ;  but  how  much  of  this  may  be  fairly  attributed  to  the 
direct  influence  of  the  operation  appears  to  me  to  be  very  uncertain.  For  it 
cannot  be  doubted  that  the  confinement  to  bed  after  the  operation,  and  the 
more  careful  and  regulated  life  that  would  be  led  by  those  who  had  been 
subjected  to  so  serious  a  procedure,  must  exercise  a  very  directly  beneficial 
influence  upon  any  internal  aneurism ;  and  it  may  fairly  be  a  question  whether 
a  patient,  subjected  to  an  operation  that  would  require  confinement  to  bed  or 
at  least  absolute  rest  for  several  weeks  and  subsequently  necessitate  a  quiet 
and  carefully  regulated  life,  would  not  derive  as  much  benefit  as  the  patients 
in  whose  necks  large  arteries  have  been  tied  for  the  cure  of  aortic  or  even  of 
most  innominate  aneurisms  have  done. 

The  necessity  for  hesitation  in  the  adoption  of  these  operations  for  the  cure 
of  aortic  aneurism  appears  to  me  to  be  strengthened  by  the  acknowledged 
difficulty,  in  many  cases,  in  making  a  correct  diagnosis  of  the  exact  seat  of 
the  aneurism,  whether  it  be  innominate  or  aortic,  or  both,  or,  if  aortic,  from 
what  part  of  the  arch  it  springs  ;  and  also  in  determining  with  absolute 
certainty  whether  a  given  intrathoracic  tumour  be  an  aneurism  or  not. 

The  immediate  danger  of  these  operations,  whether  done  for  aortic  or 
innominate  aneurism,  is  also  very  considerable.  A  very  large  proportion  of 
the  patients  so  operated  on  died  within  a  fortnight,  and  in  some  cases  death 
resulted  immediately  or  within  a  few  hours  rom  the  disturbance  of  the  circu- 
lation through  the  brain  by  the  ligature  of  one  of  the  greater  arteries  spring- 
ing from  the  arch. 

Another  fact  of  much  importance  that  cannot  be  ignored  in  considering  the 
advisability  of  subjecting  a  patient  with  supposed  aortic  aneurism  to  the 
operation  of  ligature  of  the  carotid  and  subclavian  arteries  is  the  undoubted 
very  slow  progress  and  prolonged  duration  of  many  of  these  aneurisms,  and 
the  possibility  of  a  spontaneous  cure  in  some.  Patients  with  aortic  aneurisms 
frequently  live  for  several  years  after  the  disease  has  been  recognized.  Under 
proper  constitutional  treatment  the  severity  of  the  symptoms  may  be  greatly 
mitigated,  and  in  all  probability  the  chances  of  cure  would  be  about  equal 
under  the  two  modes  of  treatment — the  strictly  surgical  and  the  medical — 
whilst  speedy  or  sudden  death  would  be  more  likely  to  occur  to  those  sub- 
jected to  the  operation. 

Attempts  to  obtain  consolidation  of  ihc  tumour  by  the  introduction  of  coils 
of  iron  wire,  catgut,  or  horsehair,  have  not  as  yet  been  attended  by  any  marked 
benefit  to  the  patient  (see  p.  152). 

The  mode  of  treatment  which  has  been  more  frequently  adopted  than  any 
other  is  galvano-punctxire  ;  and  it  seems  probable  that  in  well-selected  cases 
this  may  be  productive  of  good,  or  even  occasionally  lead  to  a  cure.  In 
27  cases  of  aortic  aneurism  thus  treated,  which  have  been  collected  by 
John  Duncan,  5  were  cured,  10  relieved,  9  unrelieved,  and  8  died.  Experience 
has  shown  that  with  well  insulated  needles  and  a  suitable  battery  there  is 
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scarcely  any  dauger  to  life,  aud  that  the  operation,  even  when  it  does  no  good, 
does  110  harm.  It  has  been  applied  in  all  stages  of  the  disease,  from  the  time 
when  the  tumour  becomes  sufficiently  superficial  to  allow  the  safe  introduction 
of  the  needles,  to  the  time  when  it  has  perforated  the  chest-wall,  and  is  on  the 
point  of  bursting.  In  one  of  Jolrn  Duncan's  cases,  the  life  of  the  patient  was 
undoubtedly  prolonged  for  nearly  three  months  after  the  time  at  which,  if  left 
to  itself,  the  aneurism  would  have  burst  externally.  The  cases  best  suited  for 
galvano-puncture,  and  in  which  even  a  cure  may  occasionally  be  hoped  for, 
are  those  in  which  the  tumour  is  of  slow  growth,  has  not  yet  perforated  the 
chest-wall,  and  in  which  it  can  be  diagnosed  as  sacculated  and  communicating 
with  the  aorta  by  a  comparatively  small  opening.  It  is  important  also  that 
the  patient's  health  should  not  be  too  much  broken  by  suffering  or  visceral 
disease.  When  the  tumour  projects  through  the  parietes  of  the  thorax, 
forming  a  secondary  sac  outside,  the  prospect  of  cure  is  infinitesimally  small  ; 
but  even  then,  progress  may  be  delayed,  and  much  relief  given  to  the  patient. 
If  the  tumour  have  become  diffused,  as  may  occur  when  it  points  in  the  back, 
galvano-puncture  can  only  do  harm  by  increasing  the  tendency  to  inflamma- 
tion and  suppuration  already  existing.  For  the  details  of  the  operation,  see 
page  149. 

There  is  one  point  in  the  treatment  of  some  forms  of  aortic  aneurisna, 
chat  falls  more  within  the  provmce  of  the  Surgeon,  and  on  which  his 
opinion  may  be  sought.  I  mean  the  advisability  of  opening  the  windpipe, 
to  relieve  the  patient  from  the  distress  occasioned  by  the  laryngeal  spasm  or 
paralysis  that  commonly  attends  many  of  these  cases.  The  decision  of  this 
question  is  always  an  anxious  one  ;  for  it  must  be  borne  in  mind  that,  as  the 
disease  that  occasions  the  spasm  of  the  larynx  is  necessarily  and  inevitably 
fatal,  the  operation  can  be  expected  to  give  only  temporary  rehef,  and  perhaps 
but  a  brief  prolongation  of  life. 

In  determining  this  question,  the  Surgeon  must  bear  in  mind  that  simple 
laryngeal  spasm  is  rarely,  if  ever,  the  direct  cause  of  death  in  aortic  aneurism ; 
that,  alhough  the  patient  may  suffer  greatly  from  this  complication,  he  does  not 
die  of  it ;  but  that  the  ultimate  cause  of  death  is  usuaUy  intrathoracic  pressure, 
rupture  of  the  sac  internally  or  externally,  or  exhaustion.  The  operation, 
therefore,  would  be  justifiable  in  those  cases  only  in  which  it  could  be  deter- 
mined that  the  spasmodic  dyspnoea  was  purely  laryngeal,  and  was  not  depen- 
dent on  compression  of  the  air-passages  within  the  chest  by  the  aneurismal 
tumour,  but  simply  on  the  irritation  produced  by  the  implication  of  the  left 
recurrent  laryngeal  nerve.  Such  cases  are  very  rare,  and  necessarily  most 
diflBcult  of  accurate  diagnosis.  As  the  Surgeon  will  usually  get  the  credit  of 
having  killed  the  patient  if  he  l)e  induced  to  perform  the  operation,  and 
the  relief  be  not  immediate  and  great,  I  would  advise  him  not  to  operate 
unless  the  diagnosis  be  most  clear,  or  in  circumstances  of  imminent  death 
from  laiyngeal  spasm,  with  the  view  of  affording  immediate,  even  if  it  be 
only  temporary,  relief.  If  any  operation  be  done,  it  should  certainly  be 
laryngotomy,  and  not  tracheotomy. 

ANEURISM    OF    THE    INNOMINATE  ARTERY. 


Aneurisms  of  this  artery  arc  very  frequently  accompanied  by  dilatation  or 
actual  aneurism  of  the  aorta.    Innominate  aneurisms  may  be  either  of  the 
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tabular  or  the  sacculated  kind,  and  usually  give  rise  to  a  train  of  serious  and 
dangerous  symptoms,  from  their  pressure  upon  important  parts  in  their 
neighbourhood.  Indeed,  a  glance  at  the  relations  of  this  artery  will  show  the 
important  elfects  that  must  be  produced  by  the  pressure 'of  a  tumour 
springing  from  it.  Before  it  lies  the  left  innominate  vein,  to  the  outer  side 
are  the  lower  cervical  cardiac  branch  of  the  pneuraogastric,  the  right 
innominate  vein,  the  right  pneumogastric  and  the  pleura  ;  behind  it  and 
to  its  inner  side  is  the  trachea.  An  aneurismal  tumour  of  the  innominate 
artery  may  extend  backwards  so  as  to  come  into  relation  with  the  oesophagus, 
and  upwards  so  as  to  press  on  the  right  recun-ent  laryngeal  nerve. 

Symptoms.— The  general  symptoms  of  an  aneurism  of  this  artery  are  the 
existence  of  a  pulsating  tumour  of  a  globular  shape  behind  tlie  right  sterno- 
clavicular articulation,  attended  with  pain,  and  perhaps  oedema  of  the  right  side 
of  the  face  and  right  arm,  with  some  difficulty  in  respiration,  laryngeal  cough, 
and  dysphagia.  The  tumour  is  usually  soft  and  compressible,  filling  up  more 
or  less  completely  the  hollow  above  the  sternum,  and  even  rising  as  high  in 
the  neck  as  the  lower  margin  of  the  cricoid  cartilage  ;  it  pushes  forwards,  first 
the  sternal,  and  afterwards  the  clavicular  portion  of  the  sterno-mastoid  muscle, 
and  has  occasionally  been  seen  to  extend  into  the  posterior  inferior  triangle  of 
the  neck  ;  and,  indeed,  is  generally  most  distinctly  defined  towards  its  brachial 
aspect.  In  some  cases  no  tumour  rises  into  the  neck,  but  the  sternum, 
clavicle,  and  costal  cartilage  of  the  first  rib,  are  found  to  be  considerably 
pushed  forwards  beyond  their  natural  level.  In  the  space  around  the  right 
sterno-clavicular  articulation,  and  about  the  upper  part  of  the  sternum,  there 
will  be  dulness  on  percussion,  and  marked  pulsation  is  often  felt  in  the  first 
intercostal  space.  In  very  many  instances  there  is  no  bruit,  but  merely  a 
strong  impulse  with  the  heart's  sounds,  as  distinct  as  in  the  cardiac  region,  or 
even  more  so  ;  but  iu  other  cases  there  may  be  every  variety  of  bruit. 

Pressure-Effects. — The  most  important  symptoms  are  occasioned  perhaps 
by  the  pressure-effects  of  the  tumour  upon  the  neighbouring  parts,  affecting 
the  pulse,  the  venous  circulation,  the  nerves,  respiration,  and  deglutition. 

The  Pulse  is  usually  influenced,  being  much  smaller  and  feebler  in  the 
radial  artery  of  the  affected  than  of  the  sound  side,  and  in  some  instances 
being  completely  arrested  ;  owing,  doubtless,  to  pressure  on  or  occlusion  of 
the  subclavian.  The  pulsation  in  the  right  carotid  and  its  branches  is  also 
frequently  much  less  powerful  than  in  the  opposite  vessel.  These  signs 
commonly  occur  before  any  external  tumour  is  seen  or  can  be  felt,  and  hence 
constitute  an  important  element  in  the  early  diagnosis  of  the  disease. 

Enlargement  of  the  Superficial  Veins  of  the  neck  and  right  ujiper 
extremity  is  of  frequent  occurrence,  tlie  external  jugular  being  the  vessel  t.hat 
is  usually  first  evidently  dilated  ;  at  a  more  advanced  period  the  sui)erficial 
subcutaneous  veins  of  the  upper  part  of  the  right  side  of  the  chest  often 
become  tortuous  and  form  a  dense  plexus  in  this  situation,  while  many 
anastomose  with  the  cephalic  and  thoracic  veins  above,  and  the  superficial 
epigastric  below.  As  the  pressure  increases,  oedema  commences  in  the  right 
eyelids  and  hand,  and  may  speedily  extend  to  the  whole  of  the  head,  face,  and 
arm,  whicli  become  hard  and  brawny  in  oonsc(jucncc  of  serous  infiltration. 
In  one  instance  I  have  seen  the  left  arm  become  suddenly  icdematous,  tli& 
left  innominate  vein  being  ]iressed  upon.  In  these  cases  the  eyes  become 
staring  and  prominent,  and  the  lips,  nose,  and  other  features  livid  and  turgid 


INNOMINA  TE  ANEURISM—SYMPTOMS 


with  blood,  as  well  as  oederaatous,  so  as  to  greatly  alter  the  expression  of 
the  countenance. 

Pain  of  a  dull  aching  character  is  experienced  in  the  situation  of  the 
tumour,  from  the  compression  of  the  neighbouring  structures.  But  in  the 
later  stages  of  the  disease  the  patient  often  experiences  sharp  shooting  pains, 
resembling  those  of  rheumatism  or  neuralgia,  in  the  arm  and  the  side  of  the 
head  and  face,  arising  from  pressure  upon,  and  irritation  of,  nerves  of  the 
cervical  and  brachial  plexuses.  Taking  the  course  of  the  ascending  and 
descending  filaments  of  the  cervical  plexus,  the  pain  shoots  up  the  side  of  the 
head  and  neck,  and  over  the  shoulder  and  upper  part  of  the  chest ;  or,  from 
pressure  upon  the  brachial  plexus,  it  radiates  down  the  hand  and  arm,  being 
usually  especially  severe  about  the  elbow  and  fingers.  The  muscular  power  of 
the  right  arm  also  commonly  becomes  impaired.  Persistent  dilatation  of  the 
vessels,  with  sweating  of  one  side  of  the  face,  occasionally  occurs  from  pressure 
on  the  sympathetic. 

DyspncBa  is  of  very  common  occurrence,  and  of  very  varying  degrees  of 
intensity,  from  slight  difiiculty  in  breathing  up  to  fatal  asphyxia.  It  may 
proceed  either  from  compression  of  the  recurrent  nerve,  or  fi'om  pressure  on 
the  trachea.  When  it  depends  on  the 
former  condition,  the  voice  is  hoarse, 
husky,  or  whispering  ;  and  there  is  a 
dry,  croupy,  and  paroxysmal  cough, 
usually  accompanied  by  expectoration 
of  thin  frothy  mucus.  In  these  cases, 
after  death,  the  right  recurrent  nerve 
vnll  be  found  to  be  stretched  out  and 
greatly  elongated  by  the  pressure  of 
the  tumour  (Fig.  470).  Compression 
of  the  trachea,  which  becomes  flattened 
and  curved  over  to  the  left  side  by  the 
protrusion  of  the  tumour,  is  a  common 
cause  of  dyspnoea,  and  is  not  unfre- 
quently  associated  with  pressure  on  the 
recurrent  nerve. 

The  laryngeal  dyspnoea  in  these  cases 
is  analogous  to  that  which  occurs  in 
aortic  aneurisms  (p.  15G) ;  the  only  dif- 
ference being,  that  in  one  case  it  is  due 
to  pressm-e  upon  and  paralysis  of  the 

muscles  supplied  by  the  right,  in  the  other,  of  those  to  which  the  left  re- 
current nerve  is  distributed.  It  is  the  paralysis  of  the  crico-arytenoideus 
i  posticus  muscle  that  is  so  especially  distressing  and  dangerous  ;  for  by  its 
paralysis  the  corresponding  side  of  the  glottis  is  closed.  More  rarely  by  far, 
the  right  bronchus  is  compressed  by  the  extension  of  the  tumour  down^vards. 

Dysphagia  is  of  sufficiently  frequent  occurrence,  and  varies  from  slight 
uneasiness  in  deglutition  to  an  impossibility  of  swallowing  anything  except 
fluids.  I  have  never  seen  it  occur  without  having  been  preceded  by  dyspnoja  ; 
and,  in  every  instance  that  has  fallen  under  my  observation,  it  has  been  asso- 
ciated Avith  laryngeal  dyspnoea.  The  coincidence  of  these  two  symptoms  is 
readily  explained  by  the  anatomy  of  the  parts  ;  the  recurrent  nerve,  lying 
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Fig.  470. — Aneurism  of  tlie  Innominate  Ai-tery 
eompressing  and  stretching  the  Recurrent  La- 
ryngeal Nerve,  and  xjusliing  the  Trachea  to  tlie 
Left  Side.    (Back  View.) 
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between  the  sac  and  (Bsophagus,  must  suffer  compression  before  the  mucous 
canal  can  be  interfered  with. 

Prognosis —The  prognosis  of  lu'achio-cephalic  aneurism  is  in  the  highest 
degree  unfavourable,  though  tlie  disease  frequently  does  not  run  a  rapid  course. 
If  it  extend  upwards  and  outwards,  the  tumour  may  acquire  a  very  large  size 
before  any  very  important  organ  or  part  is  implicated  ;  but  if  it  press" back- 
wards and  inwards,  it  may  prove  fatal  at  an  early  period.  I  know  of  only 
one  case  of  spontaneous  cure  (reported  by  J.  Ogle),  and  but  few  instances  in 
which  rupture  of  the  sac  has  taken  place.  The  most  frequent  cause  of 
death  is  asphyxia,  from  spasmodic  closure  or  paralysis  of  the  larynx  induced  bv 
pressure  on  the  recurrent  nerve  ;  or  ii-om  pressure  on  the  trachea. 

Diagnosis.— The  diagnosis  of  innominate  aneurism  is  usually  sufficiently 
easy,  if  attention  be  paid  to  the  symptoms  that  have  just  been  detailed.  But 
at  times  the  difficulty  is  so  great  as  to  baffle  the  most  sagacious  Physicians 
and  most  experienced  Surgeons  ;  that  which  has  during  life  been  considered 
to  be  an  aneurism  of  the  innominate  artery,  having,  after  death,  proved 
to  be  one  of  the  summit  of  the  aortic  arch  rising  up  into  the  root  of 
the  neck  behind  the  right  sterno-mastoid,  or  overlapping  the  brachio- 
cephalic trunk.  The  task  of  overcoming  this  difficulty  in  diagnosis  must 
be  left  to  the  skill  of  the  Surgeon.  But  it  is  impossible  to  over-estimate 
its  importance,  when  the  question  of  ligaturing  the  arteries  at  the  root  of  the 
neck  for  a  supposed  innominate  aneurism  is  contemplated  ;  for,  in  at  least 
three  cases  in  which  this  operation  has  been  done,  the  arch  of  the  aorta  has 
been  found  to  be  the  seat  of  disease,  the  innominate  in  two  of  the  cases  being 
unaffected  by  aneurism.  I  am  acquainted  also  with  a  fourth  case,  in  which 
the  operation  was  commenced,  but  was  abandoned,  as  the  subclavian  could 
not  be  reached  ;  the  patient  dying  a  few  days  afterwards,  the  aneurism  was 
found  to  be  aortic,  rising  up  into  the  root  of  the  neck,  the  innominate  being 
sound. 

Tebat:mbnt. — There  are  several  instances  on  record  in  which  a  properly 
conducted  course  of  constitutional  treatment  has  cured  the  patient ;  thus  a  case 
of  Luke's  was  permanently  cured  by  small  and  repeated  bleedings,  conjoined 
with  the  administration  of  digitalis.  In  connection  with  such  treatment, 
distal  pressure  may  be  employed,  as  in  a  case  that  derived  benefit  from  this 
plan  in  Syme's  hands. 

In  aneurism  of  the  innominate,  the  vessel  is  so  short,  and  the  sac  so  situated, 
that  it  is  impossible  to  attempt  to  apply  a  ligature  on  the  cardiac  side  of  the 
tumour.  What  resource,  then,  does  surgery  offer  in  these  cases  beyond  the 
employment  of  constitutional  and  dietetic  means  ?  It  may  be  answered  to 
this,  that,  if  these  measures  fail  in  arresting  the  disease,  our  choice  must  lie 
between  two  alternatives  ;  leaving  the  patient  to  his  fate,  or  ha\ang  recourse 
to  the  application  of  the  ligature  on  the  distal  side  of  the  tumour.  On 
looking  at  the  innominate  artery  with  reference  to  the  distal  operation,  we 
a,re  struck  by  two  peculiarities  in  the  vessel,  which  must  necessarily  modify 
to  a  considerable  extent  not  only  the  seat  of  the  operation,  but  the  principle 
on  which  it  is  conducted.  The  first  peculiarity  to  which  I  allude  is  the 
shortness  of  the  trunk,  which  makes  it  impossible  to  apply  the  ligature  to 
the  vessel  itself,  but  renders  it  necessary  to  deligate  one  or  both  of  its  terminal 
branches.  The  other  peculiarity  is,  that  in  no  circumstances  can  these  vessels 
be  so  ligatured  as  to  arrest  the  whole  of  the  blood  sent  into  the  arteiy  :  for, 
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although  the  circulation  through  the  carotid  may  be  entirely  stopped,  yet  it 
is  impossible,  from  the  seat  and  extent  of  the  disease,  to  tie  the  subclavian  at 
any  point  except  beyond  the  scaleni  ;  hence  that  blood  which  is  destined  for 
the  supply  of  the  branches  of  this  vessel— the  vertebral,  the  thyroid  axis,  the 
internal  mammary,  and  the  first  intercostal— must  continue  to  pass  through 
the  sac.  Three  distinct  modifications  of  the  distal  operation  have  been 
proposed  and  resorted  to  for  the  cure  of  aneurisms  in  this  situation :  1.  Ligature 
of  the  Subclavian  alone  :  2.  Ligature  of  the  Carotid  alone  ;  and  3.  Ligature 
of  Both  vessels  with  an  interval  of  greater  or  less  extent. 

1.  Ligature  of  the  Subclavian  only  (Fig.  471)  has  been  practised 
by  Dupuytren,  Wardrop,  Laugier,  and  Broca.    Dupuytren's  and  Laugier's 


Fig.  471.  — Braehio-ceplialif  Fig.  472.— Bracliio-cephalic  Fig.  473.— Brachio-ceiilialie 

I  Aneurism  :  Ligatm-e  of  the  Aneurisiu  :  Ligature  of  tlie  Aneurism :  Ligature  of  the 

Siilxjlavian  only.  Carotid  only.  Subclavian  and  Carotid. 

cases  were  soon  fatal,  and  Broca's  experienced  no  relief  and  died  in  six 
months.  In  Wardrop's  case  the  tumour  diminished  and  the  patient  survived 
for  two  years.  This  partial  success  may  fairly  be  attributed  in  a  great 
measure  to  the  accident  of  the  carotid  having  been  occluded  by  the  disease. 
The  results  of  this  practice  have  certainly  not  been  sufficiently  favourable  to 
justify  the  Surgeon  in  repeating  an  attempt  of  this  kind,  opposed  as  it  is  to 
the  known  principles  on  which  the  distal  operation  effects  a  cure.*  For,  sup- 
posing as  we  may  safely  do,  with  "Wardrop,  that  only  one-third  of  the  blood 
that  is  sent  into  the  innominate  finds  its  way  through  the  extra-scalenal 
portion  of  the  subclavian,  the  remainder  being  destined  for  its  branches  and 
the  carotid  in  equal  proportions,  what  fact  can  be  adduced  or  principle  laid 
down  from  which  we  can  expect  to  obtain  the  cure  of  an  aneurism  in  close 
proximity  to  the  heart,  by  cutting  off  for  a  short  time  only  so  small  a  proportion 
«s  one-third  of  the  supply  of  blood  sent  into  it  ?  As  soon  as  the  collateral  vessels 


"  Tlie  Tables  of  Operations  for  Innominate  Aneurism  given  in  former  editions  have  not  heen  rei>roduoed. 
IIS  the  number  of  tliese  operations  has  so  greatly  iiiercaseil  of  late  years  as  to  make  it  impossible  to  record  all 
without  oecui>ying  too  much  space. 
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have  dilated  the  flow  of  blood  through  the  artery  will  be  the  same  as  before 
the  operation,  as  the  supply  of  blood  to  the  upper  limb  is  maintained  by  means 
of  the  anastomoses  of  the  branches  of  the  first  and  second  part  of  the  sub- 
claA'ian  with  those  of  the  axillary  arteiy, 

2.  Ligature  of  the  Carotid  only  (Fig.  472,  p.  105)  for  innominate 
aneurism  was  first  performed  by  Evans  in  1828.  The  tumour  diminished  for 
a  few  days  after  the  operation,  but  at  the  end  of  seven  days  inflammation  of 
the  sac  set  in,  followed  by  obliteration  of  the  arteries  of  the  right  arm  and  the 
branches  of  the  carotid.  At  the  end  of  a  year  a  tumour  still  existed,  with 
constant  pulsation.  Next  year  the  sac  suppurated,  and  discharged  much  pus. 
Since  that  time  the  operation  has  been  repeated  by  Mott,  Aston  Key,  Fergus- 
son,  Hutchinson,  Pirogoff,  and  many  others,  amounting  in  all,  according  to 
Holmes,  to  nineteen  cases.  In  only  one  case,  that  operated  on  by  Evans,  does 
the  disease  appear  to  have  been  materially  relieved  ;  and  in  that  instance  the 
good  effects  can  scarcely  be  attributed  to  the  operation,  but  must  rather  be 
looked  upon  as  the  result  of  suppuration  of  the  sac  and  consequent  oblitera- 
tion of  the  arteries  of  the  arm  and  head  of  the  affected  side.  Key's  patient 
died  in  consequence  of  the  left  carotid  becoming  occluded  and  the  brain  being 
deprived  of  its  proper  supply  of  blood  ;  and  in  several  other  cases  death  is 
referred  to  hemiplegia  and  other  cerebral  diseases. 

3.  The  Carotid  and  Subclavian  Arteries  (Fig.  473,  p.  165)  were  tied 
simultaneously  for  the  relief  of  innominate  aneurism  for  the  first  time  by  Rossi 
in  1 843,  but  there  is  some  doubt  as  to  the  part  of  the  arteiy  to  which  the 
ligature  was  applied.    Since  that  time  the  operation  has  been  performed  by 
Durham,  Holmes,  McCarthy,  Weir,  Lane,  Pollock,  Stimson,  Little,  Langley 
Browne,  Barwell,  Bergmann,  Heath,  and  others.    According  to  Hohnes  the 
total  number  of  cases  up  to  1882  amounted  to  twenty,  to  which  Bergmann's 
case  must  be  added.    In  seven  cases,  marked  improvement  followed  the  opera- 
tion.   Stimson's  patient  survived  the  operation  twenty-one  months.  Four 
months  after  it  he  was  suddenly  attacked  by  left  hemiplegia  and  aphasia,  after 
which  the  tumour  diminished  in  size  rapidly.    He  partially  recovered  from 
the  paralysis.    After  death  the  third  part  of  the  subclavian  and  the  carotid 
were  found  to  be  obliterated  ;  the  sac  of  the  aneurism  was  about  the  size 
of  a  hen's  egg,  and  communicated  with  the  subclavian,  all  the  branches  of 
which,  except  the  internal  mammary  (which  could  not  be  found)  were  patent. 
Little's  case  lived  three  and  a  half  years,  dying  at  last  of  pleurisy.  The 
aneurism  was  practically  cured,  but  a  channel  existed  through  it  to  the  sub- 
clavian.  Of  Barwell's  four  cases,  one  died  from  the  anaesthetic,  and  three  were 
successful.    One  died  three  months  after  the  operation  of  bronchitis,  and  the 
second  died  two  years  after  also  of  bronchitis  ;  in  both  of  these  the  disease  was 
practically  cured.   The  third  remained  well  up  to  the  last  report.   In  I^rowne's, 
Bergmann's  and  Heath's  cases  the  improvement  continued  up  to  the  last 
report.    Of  the  fatal  cases,  four  died  from  rupture  of  the  sac,  one  from  haemor- 
rhage from  the  ligatured  arteries,  one  from  shock,  one  from  haemorrhage  from 
the  sac,  one  from  exhaustion,  one  from  asphyxia,  one  from  the  antesthetic,  two 
from  the  unrelieved  progress  of  the  aneurism,  and  in  two  the  cause  of  death 
was  doubtful.    The  operation  was  attempted  in  another  case  by  Chevers,  but 
the  subclavian  vein  was  wounded,  and  the  patient  died  in  two  hours. 

The  carotid  and  subclavian  have  also  been  tied  consecutively  at  intervals 
varying  from  two  years  to  one  month,  in  six  cases,  by  Fearn,  Wickham, 
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Malgaigne,  Mott,  Bickersteth,  and  Adams  and  Treves.  In  all  cases  the 
carotid  was  tied  first.  In  Fearn's  case  two  years  elapsed  between  the  opera- 
tions, and  the  patient  died  four  months  after  the  subclavian  was  tied,  of 
pleurisy.  The  aneurism  was  found  to  be  consolidated,  with  the  exception  of 
a  channel  leading  to  the  subclavian.  In  Wickham's  case  relief  followed  the 
hgature  of  the  carotid,  but  symptoms  soon  returned,  and  the  subclavian  was 
tied  about  six  weeks  afterwards,  but  without  effect,  the  patient  dying  in  two 
and  a-half  months  from  rupture  of  the  sac.  In  Mott's  case  a  practical  cure 
resulted,  the  patient  dying  of  phthisis  three  years  after  the  second  operation. 
In  Adams  and  Treves's  case  the  aneurism  was  consohdated,  but  death  took 
place  108  days  after  the  second  operation  from  rupture  of  the  sac  of  an  aortic 
aneurism.    In  the  remaining  cases  no  benefit  was  derived  from  the  operation. 

A  resume  of  the  cases  of  aneurism  of  the  innominate,  in  which  the  operation 
of  hgaturing  one  or  both  arteries  beyond  the  sac  has  been  performed,  having 
thus  been  given,  the  question  arises  whether  these  operations,  or  any  of  them, 
should  retain  a  place  in  surgery.    This  question  may  be  examined  from  two 
points  of  view  :  1.  As  to  the  principle  on  which  these  operations  are  performed; 
and  2.  As  to  their  results  in  practice.    For  the  success  of  the  distal  operation 
it  is  requisite  that  there  be  no  branch  given  off,  either  from  the  sac  or  between 
it  and  the  ligature ;  or  that  the  current  of  blood  through  the  sac  be  at  least  so 
far  diminished  as  to  admit  of  the  deposit  of  laminated  fibrin  in  sufficient 
quantity  to  fill  it  up,  by  a  process  similar  to  that  which  takes  place  in  a  case 
of  aneurism  treated  by  the  Hunterian  method.    In  order  that  this  may  be 
accomplished,  it  is  certainly  necessa,ry  that  the  greater  portion  of  the  blood 
passing  through  the  sac  be  arrested  ;  for  if  the  current  that  is  still  kept  up  be 
too  free,  the  tumour  will  continue  to  increase,  as  I  have  seen  happen  in  cases 
of  inguinal  aneurism  in  which  the  femoral  artery  was  ligatured  below  the 
epigastric  aud  the  circumflex  ilii,  the  current  through  which  was  sufficient 
to  feed  the  sac  in  such  way  that  a  cure  could  not  be  accomplished.    If,  there- 
fore, but  one  of  the  vessels  leading  from  the  brachio-cephalic,  as  the  subclavian 
beyond  the  scalcni,  be  tied,  and  but  a  third  of  the  blood  circulating  through 
the  main  artery  be  arrested,  are  we  justified  in  hoping  that  the  circulation 
through  the  sac  will  be  so  influenced  by  the  diversion  of  this  small  quantity, 
that  the  remaining  two-thirds  of  the  blood,  which  will  still  pass  through  for 
the  supply  of  the  carotid  and  the  lu'anches  of  the  subclavian,  will  gradually 
deposit  those  fibrinous  laminse  by  which  obhteration  of  the  tumour  is  to  be 
effected  ?    Should  we  not  rather  expect  that  the  larger  current  will  be  too 
powerful  to  allow  the  formation  of  these  layers,  and  will  continue  to  distend 
the  sac  in  such  a  way  as  to  prevent  its  contraction  ?    Surely,  if  the  compara- 
tively small  and  feeble  streams  of  blood,  that  pass  through  the  epigastric  and 
circumflex  ilii,  are  sufficient  to  interfere  Avith  the  cure  of  an  inguinal  aneurism 
after  the  distal  ligature  of  the  femoral,  the  strong  current  that  sweeps  through 
the  carotid  and  the  large  branches  springing  i'rom  the  subclavian,  with  the 
full  force  derived  from  close  proximity  to  the  heart,  will  most  probably  be 
sufficient  to  prevent  all  lamination  in  an  aneurism  of  the  innominate.  That 
the  arrest  of  the  circulation  through  one  of  these  vessels  only  is  not  sufficient 
materially  to  inflaeacc  the  growth  of  the  aneurism,  is  evident  likewise  from 
what  is  not  unfrequently  observed  after  death  in  'cases  of  this  kind — one  or 
other  of  the  vessels  being  found  compressed  and  obliterated  by  the  pressure 
of  the  sac,  or  plugged  by  fibrin,  and  yet  no  alteration  in  the  tumour 


i68 


SPECIAL  ANEUlilSMS. 


resulfciug.  These  cases,  wliich  are  tolerably  numerous,  would  of  themselves 
have  been  sufficient  to  prove  that  somethiuo-  more  than  this  amount  ol 
obstruction  is  required,  in  order  to  effect  proper  stratification  of  fibrin  in  th. 
sac ;  and  if  we  turn  to  the  results  of  the  twenty-three  cases  in  whicli  either  tli^ 
carotid  or  the  subclavian  has  been  ligatured,  we  shall  find  that  in  one  cas- 
only,  that  operated  on  by  Evans  of  Belper,  has  a  cure  been  effected  ;  and  in 
this  instance  how  was  it  accomplished  ?  According  to  the  principle  on 
which  it  was  attempted  to  be  established  ?  Certainly  not  ;  but,  as  will  bi 
seen  by. attention  to  the  details  of  the  case,  and  as  was  pointed  out  by  Guthrie, 
by  the  accidental  setting  up  of  inflammation,  which  extended  to  the  sac,  and 
thus  obliterated  it. 

In  the  case  (that  of  Mrs.  Denmark)  m  which  Wardrop  tied  the  subclavian 
for  the  cure  of  aneurism  of  the  brachio-cephalic,  there  is  some  reason  to  doubt 
whether  the  arrest  of  the  progress  of  the  tumour  was  owing  to  the  ligatm-e. 
of  the  subclavian  artery,  or  whether  it  was  not  much  influenced  by  the 
obstruction  which  existed  in  the  carotid  for  nine  days  after  the  operation, 
during  which  time  so  abundant  a  deposit  of  laminated  fibrin  might  have 
occurred  as  to  arrest  the  progress  of  the  disease  for  some  length  of  time.  In 
this  case  also,  Guthrie  thought  it  j)robable  that  the  inflammation  of  the 
tumour  might  have  led  to  its  obliteration. 

From  a  careful  consideration  of  all  the  circumstances  of  the  cases  in  which 
ligature  of  one  vessel  only,  either  subclavian  or  carotid,  has  been  employed  for 
brachio-cephalic  aneurism,  we  are,  I  think,  fully  justified  in  concludmg  that  in 
sixteen  of  the  cases  the  fatal  result  was  accelerated,  occurring  as  a  consequence 
of  the  ligature  of  the  vessel ;  in  three  the  progress  of  the  disease  was  not 
materially  interfered  with  ;  in  two  it  was  arrested,  the  patients  hving  for 
twenty  months  and  two  years  respectively  ;  in  one  the  result  was  uncertain, 
and  only  in  one  case  the  disease  was  cured.    The  improvement  in  two  of  the 
oases  was  the  result  of  accidental  circumstances,  which  were  unexpected,  and 
unconnected  in  any  way  with  the  principles  on  which  the  operation  was 
undertaken.    These  results  would  not,  in  my  opinion,  justify  any  Surgeon  in 
again  making  an  attempt  to  cure  an  innominate  aneurism  by  the  ligature 
of  either  the  subclavian  or  the  carotid  artery  alone,  the  patient  having  been 
directly  killed  by  the  operation  in  two-thirds  of  the  cases.    Of  the  remaining 
third,  in  one-half  the  patients  recovered  from  the  operation,  but  the  disease 
ran  its  course  as  if  no  such  procedure  had  been  adopted  ;  and  in  the  remaining 
slender  percentage  of  cases  the  improvement  that  took  place  in  two,  and  the 
cure  in  the  one  solitary  instance,  were  due  to  accidental  circumstances 
unconnected  with  the  operation,  and  which  consequently  might  have  developed 
equally  if  none  had  been  performed. 

We  have  yet  to  consider  the  operation  in  which  both  arteries  are  ligatured. 
This  double  operation  may  either  be  performed  loUh  an  intcrral  hclwcen  tlip 
application  of  the  two  ligatures,  sufficient  for  the  establishment  of  collateral 
circulation  ;  or  the  two  vessels  may  be  ligatured  simultaneously.  Of  six  cases 
in  which  an  interval  intervened  between  the  two  operations  the  tumour  seems 
to  have  been  practically  cui'ed  in  three,  in  two  cases  no  relief  was  obtained, 
and  one  died  directly  from  the  operation.  In  twenty-one  cases  in  which  the 
vessels  were  ligatured  simultaneously,  death  took  place  directly  from  the 
operation  in  four  ;  the  disease  was  unrelieved,  and  terminated  fatally  in  eight ; 
in  two  the  cause  of  death  is  somewhat  uncertain,  and  in  seven  great  benefit  or- 
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a  practical  cure  resulted.  It  is  interesting  to  note  that  the  later  cases  have 
been  the  most  successful,  and  it  is  reasonable  to  hope  that  this  is  due  to 
modern  improvements  in  the  methods  of  tying  arteries  and  dressing  wounds. 
The  cases,  however,  are  not  yet  sufficiently  numerous  or  free  from  modifying- 
circumstances  to  enable  us  to  draw  any  certain  inference  from  them  ;  we 
must  therefore  revert  to  the  principle  on  which  this  operation  should  be 
undertaken.  This  will  differ  materially,  according  as  the  two  arteries  are 
ligatured  simultaneously,  or  with  a  sufficient  interval  for  the  re-establishment 
of  collateral  circulation. 

If  an  interval  of  two  years,  as  in  the  first  case,  or  even  of  two-aud-a-half 
months,  as  in  the  second  instance,  be  allowed  to  elapse  between  the  ligature  of 
the  carotid  and  that  of  the  subclavian,  the  operation  reduces  itself  essentially 
to  that  of  the  ligature  of  a  single  artery,  which,  as  has  already  been  shown, 
is  insufficient  to  induce  those  changes  in  the  sac  that  are  necessary  for  the; 
accomphshment  of  a  cure.  If  the  patient  survive  the  effect  of  the  ligature 
of  the  carotid  for  a  few  weeks,  sufficient  time  will  have  been  afforded  for  the 
proximal  end  of  the  subclavian,  the  vertebral  artery,  and  the  thyroid  axis  to 
undergo  great  development — the  collateral  circulation  being  carried  on  by 
them  and  not  by  the  left  carotid  ;  so  that,  by  the  time  that  the  subclavian 
comes  to  be  ligatured  beyond  the  scaleni,  the  sac  will  still  continue  to  be 
traversed  by  a  current  of  blood  for  the  supply  of  the  branches  of  the 

■subclavian,  dilated  beyond  their  normal  size  in  consequence  of  the  task  of 
supplying  the  right  side  of  the  neck,  face,  head,  and  brain  being  principally 
thi-own  upon  them.  This  current  through  the  proximal  end  of  the  sub- 
clavian, increased  as  it  will  have  been  by  the  whole  of  that  blood  which  is 
destined  to  supply  the  place  of  that  which  should  pass  by  the  carotid,  will 
place  the  sac  in  nearly  the  same  condition  as  it  was  before  the  hgature  ;  and 
will  consequently,  for  the  reason  that  has  already  been  given,  be  too  powerful 

(  for  a  cure  to  take  place  in  the  course  of  its  stream. 

It  now  only  remains  for  us  to  consider  the  simultaneous  ligature  of  both 
vessels.  In  reasoning  upon  the  simultaneous  ligature  of  the  two  vessels, 
we  must  consider  two  points  :  1.  In  what  condition  do  we  place  the  sac  ? 
2.  Is  the  danger  of  the  patient  much  increased  ? 

So  far  as  the  sac  is  concerned,  it  is  impossible  to  place  it  in  a  better  condition 
for  the  deposit  of  laminated  fibrin ;  two-thirds  of  the  blood  flowing  through 

;  It  being  arrested,  and  only  that  traversing  it  which  is  destined  for  the  supply 
of  the  branches  of  the  subclavian.    It  is  by  no  means  improbable  that  even 

•  this  stream  may  be  too  large  and  forcible  to  allow  the  process  of  occlusion  to 
take  place,  yet  it  is  impossible  further  to  diminish  it ;  and  if  the  aneurism 
be  sacculated,  and  project  from  one  side  of  the  innominate  artery,  par- 
ticularly to  its  internal  or  mesial  aspect,  it  is  by  no  means  impossible  that 
It  may  be  sufficiently  removed  from  the  stream  to  allow  consolidation  of  its 
contents. 

_  Does  it  add  to  the  danger  of  the  patient  to  ligature  these  two  vessels 
'  simultaneously  rather  than  separately  ?  I  think  not.  If  the  risk  of  a  double 
operation  is  to  be  incurred,  I  cannot  think  that  it  would  be  positively  increased 
by  the  two  being  performed  at  once,  instead  of  with  an  interval  between 
them  ;  the  whole  of  the  vessels  that  serve  to  maintain  the  collateral  circula- 
tion in  the  head  and  upper  extremity  being  left  without  interference.  And 
the  result  that  has  followed  the  limited  number  of  these  operations  confirms 
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this  opinion  for  we  iind  that  the  i)atients  recovered  from  the  opcrationB  i,. 
ntteeu  out  of  twenty-one  cases. 

TJie  result  of  these  fifteen  cases,  so  far  as  the  aneurism  itself  was  concerne.1 
was  not  altogether  unsatisfactory  when  the  otherwise  hopeless  nature  of  tlu' 
disease  is  taken  into  consideration.  In  seven  the  patient  deri\ed  great  an.] 
unmistakcable  benefit,  and  in  the  remaining  eight  there  is  no  reason  to  believ<- 
that  the  operation  hastened  death.  So  far,  then,  as  actual  results  go  it  i< 
o\adent  that  the  chances  are  decidedly  against  the  patient's  deriving  an\ 
benefit  from  the  operation,  and  at  the  same  time  it  must  not  be  forgotteli 
that  aneurisms  of  the  innominate  artery  have  been  cured  by  palliative  and 
constitutional  treatment.  It  does  not  seem  justifiable,  therefore,  to  resort  to 
the  distal  ligature  till  these  means  have  had  a  fair  trial.  If,  however,  rest, 
diet,  and  medical  treatment  fail  to  arrest  the  progi'ess  of  the  disease,  tlit- 
amount  of  success  obtained  from  operative  interference  has  been  quit- 
sufficient  to  encourage  a  repetition  of  it  in  well-selected  cases. 


ANEURISM    OF    THE    CAROTID  ARTERY. 

Aneurismal  Varix  of  the  Carotid  Artery  and  of  the  Jugular  Vein 

as  the  result  of  punctures  and  stabs  in  the  neck,  has  been  met  with  in  a 
sufficient  number  of  instances  to  establish  the  signs  and  treatment  of  such  a 
condition  ;  and  an  instance  is  related  by  Mackmurdo,  in  which  a  communica- 
tion was  established  between  these  vessels  as  the  result  of  disease  ;  but  T  am  not 
acquainted  with  any  case  of  Varicose  Anmrism  of  these  vessels  having  been 
recorded.  The  Str//i.s  of  aneurismal  varix  in  this  situation  present  nothing 
peculiar  ;  and  the  Treatment  must  be  entirely  of  a  hygienic  character,  no 
operative  interference  being  likely  to  be  attended  by  any  but  a  fatal  result.'  It 
is  the  more  desirable  not  to  interfere  in  these  cases,  as  the  disease  does  not 
appear  to  shorten  life. 

Spontaneous  Aneurism  of  the  Carotid  is  not  of  very  unfrequent  occur- 
rence :  in  Crisp's  table  of  551  aneurisms,  25  were  of  the  carotid  ;  and  it  ranks 
in  order  of  frequency  between  those  of  the  abdominal  aorta  and  of  the  suli- 
clavian.    It  occurs  more  frequently  in  the  female  than  any  other  external 
aneurism  ;  thus,  of  the  25  cases  alluded  to,  ]  2  were  in  women.    This  is 
owing  probably  to  its  seldom  being  the  result  of  violence,  but  generally  arising 
from  disease  of  the  coats  of  the  vessel.    In  Holmes's  table  of  337  aneurisms", 
11  were  of  the  common  carotid,  10  being  spontaneous,  and  1  traumatic. 
Three  of  the  former  were  in  Avomen.    This  aneurism  is  also  remarkable  as 
occurring  at  earlier  ages  than  most  others  ;  thus,  Hodgson  has  seen  it  in  a 
girl  of  ten  ;  Sykes,  of  Philadelphia,  in  one  of  eighteen  ;  C.  Heath  in  a  woman 
aged  twenty-three  (external  carotid),  who  was  suffering  from  extensive  disease 
of  the  cardiac  valves.    The  right  carotid  is  much  more  commonly  affected 
than  the  left,  and  the  upper  portion  of  the  vessel  than  the  lower ;  indeed, 
the  bifurcation  is  the  most  common  seat  of  aneurismal  dilatation.    The  root 
of  the  right  carotid  not  uncommonly  is  dilated  ;  but  I  have  never  seen  or 
heard  of  a  case  in  which  the  left  carotid,  before  emerging  from  the  chest,  has 
been  affected. 

Symptoms.— A  carotid  aneurism  in  the  early  stage  ])resents  itself  as  a  small, 
ovoid,  smooth  tumour,  with  distinct  pulsation  and  bruit,  and  a  well-circum- 
scribed outline.    It  is  commonly  soft  and  compressible,  diminishing  in  size  on 
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pressure,  and  expanding  again  with  the  usual  aneurismal  dilatation.  As  it 
increases  in  size,  it  becomes  more  solid,  occasions  shooting  pains  in  the  head 
;ind  neck,  and,  by  its  pressure  on  the  pharynx,  oesophagus,  and  larynx,  produces 
difficulty  in  deglutition  and  respiration  :  sometimes  the  saUvary  glands  are 
much  irritated.  After  a  time,  the  cerebral  circulation  becomes  interfered  with, 
giving  rise  to  giddiness,  impaired  vision  of  the  corresponding  eye,  noises  in 
ear,  and  a  tendency  to  stupor.  These  symptoms  may  be  owing  to  compression 
of  the  jugular,  to  difficulty  in  the  transmission  of  the  blood  through  the 
tumour,  or  to  irritation  of  the  cervical  ganglia  of  the  sympathetic.  The  size 
that  these  aneurisms  may  attain  varies  greatly  :  usually  they  are  confined  to 
the  space  under  the  angle  of  the  jaw,  but  not  unfrequently  they  occupy  the 
gi-eater  part  of  the  side  of  the  neck.  If  they  be  allowed  to  increase  without 
interference,  death  may  happen,  either  by  rupture  externally,  or  into  the 
pharynx  or  oesophagus  ;  by  asphyxia,  from  pressure  on  the  larynx  or  recurrent 
'  nerve  ;  or  by  starvation  from  compression  of  the  oesophagus. 

Anem-isms  of  the  carotid  are  usually  of  slow  growth,  and  may  sometimes 
exist  for  a  considerable  number  of  years  without  gi-^nng  rise  to  any  special  in- 
convenience ;  this  is  more  particularly  the  case 
when  they  are  seated  at  the  bifurcation  of  the 
artery.  I  have,  however,  seen  a  spontaneous 
anem-ism  in  this  situation  attain  the  size  of  a 
■small  orange  in  a  few  weeks.  When  at  the 
root  of  the  neck,  they  are  more  likely  to  be 
attended  by  injmious  pressure  effects  at  an  early 
period. 

DiAaNOSis. — The  diagnosis  of  carotid  aneu- 
rism is  without  doubt  more  difficult  than  that 
of  any  other  form  of  external  aneurism  :  the 
best  proof  that  this  is  so,  may  be  found  in  the 
fact  that,  of  the  cases  in  which  the  carotid  artery 
has  been  ligatured  for  supposed  aneurism  of  its 
branches,  in  several  instances  no  such  disease 
existed — solid  cysts,  or  other  tumours  of  the 
neck  having  been  mistaken  for  aneurism,  and 
this  by  Surgeons  of  great  and  acknowledged 
repute. 

.  The  diagnosis  of  aneurism  of  the  lower  part 
of  the  carotid  from  similar  disease  of  other  arteries  at  the  root  of  the  neck,  as 
of  the  subclavian,  vertebral,  and  brachio-cephalic,  and  the  arch  of  the  aorta, 
is  surrounded  by  difficulties,  which  can  be  cleared  up  only  by  a  careful  stetho- 
^scopic  examination  of  the  part.    In  some  aneurisms  of  the  arch  of  the  aorta, 
I  the  sac  rises  up  into  the  neck,  so  as  closely  to  simulate  a  carotid  aneurism,  as 
j  in  the  annexed  cut  (Fig.  474)  ;  and  this  greatly  increases  the  difficulty  of 
the  diagnosis.    In  such  cases.  Holmes  suggests  that  the  effect  produced  by 
carefully  applied  distal  pressure  may  aid  in  the  diagnosis.    If,  after  a  few 
hours,  when  the  collateral  circulation  should  be  commencing  to  enlarge,  the 
jsac  shows  no  signs  of  diminished  tension,  the  case  is  very  probably  one  of 
■aortic  aneurism.    Tlie  principal  affections  of  the  neck,  however,  with  which 
aneurism  of  the  carotid  may  be  confounded,  are  varix  of  the  internal  jugular 


Fig.  474. — Aneurism  (jf  tlie  Siiiuinit 
of  the  Ai-ch  of  the  Aorta,  simu- 
lating Carotid  Aneurism. 
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pS^Lt^Sci^'"^  .cysts  in  the  neck,  and 

sitnatt!ftf  7^^"'^  "^rfi  "^^'''^  f''-^  "^"^  ^■^^^"^ble  an  aneurism  when 

thP  Z      r  ^"^^^  ^^-^^tment  was  adopted,  and  after  death 

™?r.'*?  T"'  ^'^'^'^  '^^     "  reduplication  of  the  common  carotid 

surrounded  by  mdurated  cellular  tissue. 

From  mm-  the  diagnosis  may  readily  be  made  by  attention  to  the  following 

ZZl      'V.    '^'^  ™  ^^''^y'  soft,  does  not  pulsate  ex 

pansively,  and  dmmishes  m  size  during  a  deep  inspiration,  and  on  compressing 
tne  vein  on  its  distal  side.  ^ 

Glandular  tumours  of  ihc  nnch  are  often  very  difficult  to  distinguish  from 
aneunsm,  more  particularly  when  the  artery  passes  through  and  is  embraced 
by  the  tumour,  so  that  the  whole  mass  distinctly  moves  at  each  pulsation  In 
these  cases  also  there  may  be  an  apparent  diminution  in  the  size  of  the  tumour 
on  compression,  by  the  artery  within  it  being  emptied,  or  by  the  growth  reced- 
ing- mto  some  of  the  interspaces  of  the  neck.  But  in  the  great  maiority  of 
mstances,  attention  to  the  globular,  oval,  and  nodulated  feel  of  glandular 
swellings  and  the  possibility  of  raising  them  up  and  pushing  them  awav  from 
the  vessel-which  may  best  be  done  by  feeling  the  carotid  with  the  ends  of  the 
lingers  ot  one  hand,  and  then  pressing  upon  the  tumoui-  with  the  other— wiD 
reveal  the  true  nature  of  the  case. 

From  abscess  of  the  neck  the  diagnosis  must  be  made  on  general  principles, 
ihe  coexistence  of  iU-defined  hardness  and  of  enlargement  of  the  glands  of 
an  mflamed  state  of  the  skin,  the  ready  detection  of  fluctuation,  and  the 
absence  of  expansile  pulsation  in  the  tumour,  will  show  that  it  is  not 
aneurismal,  however  its  other  characters  may  point  to  its  being  so.    It  is  of 
importance  to  observe  also  that  an  aneurism  that  fluctuates  is  always  forcibly 
distended  with  strong  pulsation,  and  can  be  materially  diminished  by  pressure, 
neither  of  which  circumstances  can  possibly  occur  in  abscess.  But  if  abscess  may 
be  mistaken  for  aneurism,  the  converse  also  holds  good ;  and  an  aneurism  may, 
unless  care  be  taken,  be  mistaken  for  abscess— a  far  more  fatal  error.  And 
there  is  one  variety  of  false  aneurism,  that  to  which  Listen  has  invited  special 
attention,  against  which  the  Surgeon  must  be  carefully  on  his  guard,  on  account 
of  the  many  points  of  resemblance  between  it  and  aneurism  :  I  mean  the  case 
m  which  an  artery  has  given  way  into  the  sac  of  an  abscess.    In  this  case, 
fluctuation  and  pulsation  will  exist,  although  not  perhaps  of  a  distending  kind. 
An  important  diagnostic  mark  will  be,  however,  that  the  outline  of  an  aneurism 
is  distinctly  defined  and  limited,  while  that  of  an  abscess  never  is.  Aneurism 
of  the  internal  carotid  has  been  found  by  8yme  to  simulate  very  closely  abscess 
of  the  tonsil. 

Tumours  of  various  kinds— carcinomatous,  fatty,  and  fibrous— may  occur  in 
the  neck,  and  cause  some  little  embarrassment  in  the  diagnosis  from  aneurism  ; 
thus  Lisfranc,  O'Reilly,  and  Kerr  of  Aberdeen  have  recorded  instances  in  which 
the  artery  has  been  ligatured  in  such  cases  by  mistake  for  aneurism.  The 
diagnosis  of  such  tumours  as  these  must  be  effected  on  ordinary  principles.  I 
have  in  several  instances  met  with  a  small,  hard,  distinctly  circumscribed 
tumour  lying  directly  upon  the  carotid  artery,  and  apparently  connected  with 
it,  and  receiving  pulsation  from  it,  usually  produced  by  a  fit  of  coughing  or^ 
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laughing.  This  tumour,  with  the  true  nature  of  which  I  am  unacquainted, 
remains  stationaiy,  and  does  not  require  any  operative  interference. 

The  thyi'oid  body  is  not  unfi-equently  the  seat  of  enlargements,  that 
hare  been  mistaken  for  aneurism.  These  consist  chiefly  in  a  circumscribed 
enlargement  of  one  lobe  of  the  gland,  which  extends  laterally  over  the 
common  cai'otid,  and  receives  pulsation  fi-om  it.  This  kind  of  bronchocele 
may  be  diagnosed  from  aneurism  by  the  communicated  pulsation  in  it 
ceasing  when  it  is  raised  from  the  artery.  The  most  puzzling  cases,  and 
those  in  which  mistakes  may  moat  easily  be  made,  are  instances  of  pulsating 
ironchocele.  in  which  these  tumours  have  an  active  and  independent  pulsation 
or  thrill.  In  these  instances,  however,  there  are  three  points  that  will 
almost  invariably  enable  the  Surgeon  to  etilect  the  diagnosis.  Thus  the 
tumour,  although  principally  confined  to  one  lateral  lobe,  always  affects  the 
isthmus  more  or  less.  Then  again,  in  bronchocele,  that  portion  of  the 
tumour  is  most  firmly  fixed  which  stretches  towards  the  mesial  line  ;  whilst 
in  carotid  aneurism  the  firmest  attachment  is  under  the  sterno-mastoid 
muscle.  The  third  point  of  difference  is  that,  on  desiring  the  patient  to 
make  an  efibrt  at  deglutition,  the  enlarged  thyroid  body  moves  with  the 
larynx  and  trachea.  Cysts  in  the  thyroid  hody  are  of  more  common  occurrence 
than  pulsating  bronchoceles,  and  sometimes  equally  difficult  of  diagnosis. 
Dupuytren  has  pointed  out  that,  when  these  cysts  are  tapped,  the  pulsation 
often  becomes  stronger,  and  the  fluid,  which  on  first  flowing  is  serous,  may  at 
last  become  pure  arterial  blood,  so  that  the  Surgeon  may  suspect  that  he  has 
punctured  an  aneurism. 

Treatment. — Digital  Compression  has  of  late  years  been  successfully 
employed  for  the  treatment  of  carotid  aneurism,  A  case  of  aneurism  of  the 
common  carotid  artery,  cured  by  intermittent  digital  compression,  has  been 
recorded  by  Rouge  of  Lausanne.  The  patient  was  a  man,  aged  68.  Com- 
pression was  made  by  placing  the  thumb  against  the  anterior  edge  of  the 
sterno-mastoid  and  the  next  three  fingers  under  the  posterior  edge  of  the 
muscle  ;  the  artery  was  thus  seized  and  compressed.  This  avoided  any  pres- 
sure on  the  pneumogastric  nerve,  which  was  supposed  to  be  the  cause  of  the 
pain  usually  produced  by  attempts  to  compress  the  carotid.  The  compression 
was  applied  for  seventeen  days  dm-ing  seven  or  eight  hours  each  day  ;  and  at 
the  end  of  the  time  the  man  was  cured.  In  addition  to  this,  Holmes  has  col- 
lected four  successful  cases  by  Sheppard,  Kerr,  Humphry,  and  Gay,  and  two 
unsuccessful  ones  by  De  Castro  and  Delore.  The  pressure  should,  if  possible, 
be  applied  above  the  transverse  process  of  the  sixth  cervical  vertebra,  so  as 
to  avoid  compressing  the  vertebral  artery  at  the  same  time. 

Ligature. — Since  the  time  when  Sir  A.  Cooper  first  ligatured  the  carotid, 
in  180.5,  the  means  on  which  the  Surgeon  almost  always  relies  for  the  cure  of 
aneurism  of  this  vessel  is  deligation  of  the  artery  at  a  distance  from  the  sac. 

When  the  aneurism  is  so  situated  that  a  sufficient  extent  of  healthy  vessel 
exists  between  the  sternum  and  the  base  of  the  tumour  to  admit  of  the  applica- 
tion of  a  ligature,  the  Hunterian  operation  may  be  practised.  If,  however, 
the  root  or  lower  portion  of  the  artery  be  so  involved  that  there  is  no  room  to 
apply  the  ligature  between  the  heart  and  the  seat  of  the  disease,  the  distal 
operation  may  be  performed. 

Ligature  of  tlie  Carotid. — The  patient  must  be  placed  upon  his  back 
with  the  shoulders  supported  by  a  pillow,  and  the  head  allowed  to  fall  back- 
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no?    f  ^""K^^  sfcerno-mastoid  slightly  on  the  stretch.    In  the  later 

ages  of  the  operation,  the  head  must  be  brought  a  little  more  forward  t 
allow  the  muscle  to  be  drawn  outwards.    If  brcmght  too  much  forward  th 

Whui  the  Surgeon  can  choose  the  spot  at  which  to  ligature  the  artery  h- 
usually  selects  the  part  of  the  vessel  which  bisects  the  angle  formed  by 'th. 
antenor  edge  of  the  sterno-mastoid  with  the  omo-hyoid  muscle  at  the  level  of 

he  cncoid  cartilage.  The  course  of  the  artery  is  marked  by  a  line  di-awn 
trom  the  sterno-clavicular  articulation  to  a  point  midway  between  the  mastoid 
process  and  he  angle  of  the  jaw.  The  practical  guiding  hne  ^n^^  Z 
operation  is_  the  anterior  border  of  the  sterno-mastoid,  whicli  forms  the"  first 

allymg  pomt.  The  artery  is  reached  by  making  an  incision  about  three 
inches  m  length  m  this  line,  the  middle  of  the  wound  being  opposite  the 


Fi'k.  475.— Inci.sion  for  Ligature  of  the  Carotid  Arttnn-. 


Iig.  4, b.— Diagram  of  tlic  Right 
Common  Carotid  Arterj  atthe  seat  of 
Ligature,  p.l.  jdatysnia  :  s.m.  stemo- 
mastoKl,  drawn  to  one  side  ;  a.h.  omo- 
hyoid.drawn  downwards  and  inwards  ■ 
sterno  liyoid  ;  ».  the  artery-  •  r 
internal  jugular  vein;  d.n.n.  descen- 
dens  noni  nerve.  Theimeumogastric  is 
not  seen,  as  it  lies  behind  the  ve.ssels 


cricoid  cartilage.    After  dividing  the  skin,  superficial  fascia,  and  platysma 
with  the  branches  of  the  superficial  cervical  nerve,  and  the  deep  cervical  fascia' 
the  fibres  of  the  sterno-mastoid  come  into  view  ;  the  inner  border  is  easily 
found,  and  the  muscle  turned  outwards.    The  second  rallying  point  is  the 
upper  border  of  the  anterior  belly  of  the  omo-hyoid.    To  bring  this  into 
view,  the  layer  of  cervical  fascia  forming  the  posterior  part  of  the  sheath  of 
the  sterno-mastoid  must  be  dissected  through,  taking  care  not  to  wound  the 
descendens  noni  nerve  which  usually  lies  immediately  beneath  it.    When  the 
muscle  is  found,  its  upper  border  is  pushed  downwards  with  the  handle  of  the 
scalpel,  and  held  out  of  the  way  with  a  blunt  hook,  and  the  sheath  of  the 
vessels  then  comes  into  view.    The  Surgeon  now  i:)resses  his  finger  backwards 
towards  the  bodies  and  transverse  processes  of  the  cervical  vertebrje,  and  the 
artery  will  be  felt  rolling  under  the  finger  over  the  bone,  and  its  e.xact  position 
is  thus  easily  ascertained.    The  vessel  is  enclosed  in  a  sheath  of  cervical  fascia 
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common  bo  it,  the  internal  jugular  vein,  and  the  pneumogastric  nerve.  This 
sheath  is  divided  into  tlirec  compartments  by  distinct  fibrous  septa,  and  it  is 
important  to  open  the  most  internal  of  these,  in  which  the  artery  lies,  if 
possible  without  disturbing  the  others.    To  do  this,  the  common  sheath  must 
be  opened  well  to  the  tracheal  side,  as  the  compartment  for  the  vein  is  much 
larger  than  that  for  the  artery,  and  occupies  the  greater  part  of  the  anterior 
asp^ect  of  the  sheath  which  is  exposed  in  the  operation.    After  opening  the 
common  sheath,  the  special  sheath  of  the  areolar  tissue  surrounding  the  artery 
■must  be  carefully  divided  until  the  white  external  coat  comes  into  view. 
The  needle  is  then  passed  fi'om  without  inwards  (Fig.  475),  between  the 
special  sheath  and  the  external  coat,  through  the  loose  areolar  tissue  natiu-ally 
found  in  this  situation.    If  the  vessel  be  properly  cleaned,  it  is  almost  im- 
possible to  wound  the  vein  or  pick  up  the  nerve.    If,  however,  the  wrong 
compartment  of  the  common  sheath  be  opened,  or  the  special  sheath  not 
properly  divided,  either  of  these  accidents  may  happen.    Almost  all  the 
accidents  which  may  happen  in  ligature  of  the  carotid  arise  from  one  of  two 
causes,  either  drifting  too  far  outwards  in  the  deeper  parts  of  the  incision,  or 
not  cleaning  the  vessel  sufficiently  before  passing  the  needle.    In  cases  of 
aneurism  the  difficulty  is  often  increased  by  the  proximity  of  the  sac,  and 
sometimes  by  inflammatory  thickening  of  the  sheath.     In  women  the 
edo-e  of  the  thyroid  body  may  overlap  the  artery,  and  present  a  somewhat 
puzzling  appearance  when  exposed.   In  performing  the  operation  subcutaneous 
vessels  are  occasionally  wounded,  which  may  bleed  rather  freely  ;  if  so,  they 
should  be  hgatured.    If  the  outer  compartment  of  the  sheath  is  accidentally 
opened,  the  jugular  xQin  swells  up  so  as  to  obscure  the  artery,  but  all  difficulty 
from  this  source  will  cease  if  it  be  drawn  aside  by  a  retractor,  or  repressed  by 
the  assistant's  finger.    When  this  happens,  it  must  not  be  forgotten  that  the- 
septum  of  the  common  sheath,  and  the  special  sheath  of  the  artery,  have  both 
to  be  divided  before  passing  the  needle.    The  pneumogastric  nerve  should 
never  be  seen,  as  it  lies  deeply  behind  the  vessels. 

After  the  operation  the  patient  should  be  propped  up  in  bed  with  the  head 
forwards  in  order  to  prevent  any  strain  upon  the  artery.  Eest  can  be  still 
more  perfectly  secured  by  applying  a  leather  splint  moulded  before  the  opera- 
tion to  reach  from  the  loins  to  the  back  of  the  head,  and  to  o^'erlap  the 
shoulders.  It  can  be  put  on  immediately  after  the  operation,  and  worn  for 
the  first  two  weeks. 

Li(jature  of  the  Carotid  Moiv  the  Orno-lujoid  becomes  necessary  if  the 
aneurism  have  attained  a  very  considerable  size,  extending  low  in  the  neck, 
and  not  leaving  perhaps  more  than  one  inch  of  clear  space  above  the  clavicle. 
The  operation  is  best  performed  by  dividing  the  sternal  head  of  the  sterno- 
mastoid  close  to  its  origin.  A  V-shaped  incision  must  be  made,  one  limb  of 
which  corresponds  to  the  loAver  two  inches  of  the  inner  border  of  the  sterno- 
mastoid,  and  the  other  to  the  inner  two  inches  of  the  clavicle.  The  incisions 
are  deepened  till  the  muscle  comes  into  view,  the  inner  head  is  then  divided 
and  turned  up  in  the  V-shaped  flap.  The  second  rallying  point  is  the  edge 
of  the  sterno-hyoid.  While  searching  for  this,  care  must  be  taken  not  to 
wound  the  anterior  jugular  vein  which  crosses  the  muscle  transversely  on  its 
way  to  join  the  external  jugular.  When  the  edge  of  the  muscle  is  found,  it 
may  be  drawn  on  one  side  with  a  spatula,  or  if  necessary,  notched.  The 
stcrno-thyroid  scarcely  requires  division.    The  sheath  of  the  vessels  now 
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comes  into  view,  and  must  be  cautiously  opened,  the  Surgeon  keeping  carefully 
to  the  tracheal  side  so  as  to  avoid  the  vein.  There  is  usually  a  wide  interval 
between  the  artery  and  the  vein  and  nerve  on  the  right  side  ;  on  the  left  side 
more  care  is  re(juired,  as  the  vein  most  commonly  overlaps  the  artery. 

After  ligature  of  the  common  carotid  it  is  interesting  to  observe  that  the 
collateral  supply  is  not  afforded  by  any  of  the  branches  of  the  correspond  in  o 
vessel  of  the  opposite  side,  but  by  the  subclavian  artery  of  tlie  same  side  In 
a  case  related  by  Porter,  in  which  the  right  carotid  had  been  tied,  the  sub- 
clavian and  vertebral  arteries  on  the  same  side  were  enlarged  to  at  least  double 
their  natural  diameters,  and  the  chief  communications  outside  the  skull  took 
place  between  the  superior  and  inferior  thyroid  arteries,  which  were  enlarged  • 
whilst  mside  the  cranium  the  vertebral  took  the  place  of  the  internal  carotid' 
Immediately  after  the  operation  the  blood  may  be  so  freely  conveyed  to  the 
distal  side  of  the  vessel,  by  the  free  communication  subsisting  between  the 
arteries  of  opposite  sides,  both  ^vithin  and  without  the  cranium,  that  a 
continuance  or  a  speedy  return  of  pulsation  in  the  sac  is  of  common  occurrence. 
This  condition,  however,  usually  disappears  after  a  time  by  the  gradual 
consohdation  of  the  tumour,  and  indeed  may  generally  be  looked  upon  as  a 
favourable  sign  ;  being  very  seldom  associated  with  those  cerebral  symptoms 
Avhich,^  as  will  immediately  be  explained,  commonly  prove  fatal  after  this 
operation.  Occasionally  the  pulsation  continues,  and  the  tumour  gradually 
increases  in  size  in  spite  of  the  occlusion  of  the  main  trunk. 

Suppuration  of  the  sac  is  not  of  very  uncommon  occurrence  after  the  hgatm-e 
of  the  carotid  for  aneurism— sometimes  even  after  so  considerable  an  interval 
as  eight  months,  as  happened  in  a  case  related  by  Post.    In  the  majority  of 
these  instances,  the  patient  eventually  does  well ;  but  death  may  result  by 
the  tumour  pressing  upon  the  pharynx  and  larynx,  or  by  the  occurrence  of 
secondary  hemorrhage,  ^vhich  may  take  place  either  from  the  part  to  which 
the  ligature  has  been  applied,  or  from  the  suppurating  sac.    In  the  first 
instance,  it  usually  occurs  about  the  period  of  the  separation  of  the  ligature  ; 
in  the  second,  it  may  happen  at  a  considerably  later  period,  even  after  many 
•weeks.    In  a  case  under  the  care  of  H.  Morris,  suppuration  took  place  round 
the  sac  fifteen  weeks  after  the  ligature  was  applied  to  the  main  trunk.  Pus 
was  let  out  by  an  incision,  after  which  the  tumour  rapidly  increased  with 
return  of  pulsation.    The  sac  was  then  laid  open.    The  anem-ism  was  found 
to  have  sprung  fi-om  the  external  carotid,  and  the  recurrent  stream,  of  blood 
was  derived  entirely  from  the  branches  of  that  vessel.    The  trunk  above  the 
sac,  the  facial,  and  the  superior  thyroid  were  ligatured,  and  the  patient  made 
a  good  recovery.    As  the  suppuration  is  often  due  in  all  probability  to 
the  proximity  of  the  wound  and  the  ligatiu-e  to  the  aneurism,  it  has  been 
suggested  that,  in  such  cases,  it  might  be  safer  to  anticipate  it  by  laying 
open  the  sac  after  the  application  of  the  ligature  on  the  proximal  side,  and 
tying  the  vessel  again  on  the  distal  side,  thus  performing  a  combination  of 
Anel's  and  the  old  operation.    It  would  appear,  however,  as  if  this  were  only 
substituting  a  certain  evil  for  one  that  may  very  possibly  be  avoided. 
Besides  these,  which  may  be  looked  upon  as  the  ordinary  accidents  following 
the  application  of  a  ligature  for  aneurism,  deligation  of  the  carotid  ai-teiy 
occasionally  gives  rise  to  serious  and  even  fatal  disturbance  of  the  circulation 
within  the  cranium. 

Effects  on  the  Brain  of  Ligature  of  one  or  both.  Carotids. — ]\rany 
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experiments  have  been  made  by  Meyer,  Jobei't,  and  others,  upon  the  lower 
animals,  with  the  view  of  determining  the  effect  produced  on  the  brain  by  the 
Hgature  of  the  carotid  arteries.  But  the  deductions  from  these  are  of  no 
vahie  whatever  when  applied  to  the  human  subject,  for  the  simple  reason 
(which  appears  to  have  been  strangely  overlooked),  that  in  many  of  the  lower 
animals  on  which  the  observations  were  made,  as  the  dog  and  rabbit,  for 
instance,  the  common  carotid  arteries  are  of  secondary  importance  so  far  as 
the  cerebral  circulation  is  concerned,  being  destined  principally  for  the  supply 
of  the  external  parts  of  the  head— the  brain  deriving  its  chief  supply  from 
the  vertebrals  :  whilst  in  other  animals,  as  the  horse,  the  brain  derives  nearly 
the  whole  of  its  blood  from  the  carotids,  and  but  a  very  small  quantity  from 
the  vertebrals.  Hence,  in  one  case  the  carotids  may  be  ligatured  without 
danger,  whilst  in  the  other  their  deligation  is  inevitably  fatal.  The  statistics 
of  ligature  of  the  carotid  in  the  human  subject  have  been  collected  by  Norris, 
Ehrmann,  and  others;  and  more  recently  by  Pilz  of  JJreslau  (J.rr//w /wr 
Klhmche  Cldrurgie,  1868),  who  has  collected  (ioO  - cases  of  the  operation, 
including  27  in  which  the  artery  was  tied  on  both  sides.  The  causes  which 
led  to  the  operation  were,  haemorrhage,  in  228  cases  :  aneurism,  in  87  ;  erec- 
tile and  other  tumours,  14:2  :  extirpation  of  tumours,  71  ;  cerebral  affections 
(epilepsy,  &c.),  34  ;  and  in  88  instances  the  distal  operation  was  performed 
for  aneurisms  of  the  aorta  and  innominate  artery.  In  the  228  cases  of  ligature 
for  hemorrhage,  the  presence  of  cerebral  symptoms  is  noted  in  69  out  of  167 
— no  information  being  given  in  regard  to  (i  1  ;  and,  in  these  6'J  cases,  death 
took  place  in  40.  Excluding,  however,  these  from  calculation,  inasmuch  as 
the  brain-disorder  may  have  been  in  many  due  to  the  haemorrhage  rather  than 
to  the  operation,  we  derive  from  Pilz's  statistics  the  following  table  showing 
the  proportionate  fi'equency  of  the  occurrence  of  cerebral  disease  and  of  deaths 
from  this  cause. 


TABLE  OF  LIGATURE  OF  CAROTID  FOLLOWED  UV  CEREBllAL  DISEASE. 


CAUSES  OF  OPKRATiON. 

NUMBKR 
OF 
C'A.'fFS. 

OASES  IN 
WHICH 
CEREBRAL 
APFECTIOK 

ENSUED. 

DEATHS  FROM 
CEREBRAL 
DJSICASF,. 

DEATHS 
FROM  ALL 
CAUSES. 

NO  niiCORD 
REGARDING 
CEREBRAL 
SVMPTOMS. 

Ancuvisiu  .... 

87 

32 

10 

31 

.5 

Erectile  and  other  Tunioiir,«  . 

142 

32 

20 

4!) 

3 

Extirpation  of  Tumours 
Cerebral  Affections  .       .  . 

71 
34 

13 

8 

8 

2;^ 

1 

8 
3 

Distal  Operation  . 

38 

11 

7 

2;-) 

0 

372 

'J() 

r.i 

131 

19 

By  this  it  will  be  seen  that  the  most  common  cause  of  death  after  ligature 
'  of  the  carotid  is  cerebral  disease  induced  by  the  operation  (as  was,  I  believe, 
'first  pointed  out  by  Chevers)  :  and  this  result  appears  to  have  been  relatively 
more  frequent  after  the  distal  than  after  the  Hunterian  operation.    If  to  these 
cases  we  add  14  in  which  the  brachio-cephalic  artery  was  ligatured,  we  get  a 
total  of  386  cases,  of  which  96  were  attended  by  cerebral  symptoms  ;  or,  as 
nearly  as  possible,  25  per  cent. 
We  should  naturally  expect  that,  in  those  cases  in  which  both  vessels  had 
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been  ligatured,  there  would  be  a  greater  tendency  to  cerebral  diptui-l)ance  than 
in  those  in  which  only  one  had  been  deligatcd.  It  would  however  appear,  as 
IS  shown  by  the  following  table,  that  of  twenty-seven  instances  in  which  the 
double  operation  has  been  performed,  deatli  is  recorded  to  have  happened  but 
in  two  cases  from  this  cause  ;  while  in  another,  in  which  convulsions  took  place-, 
a  fatal  result  did  not  occur,  and  three  other  cases  were  attended  by  mere' 
temporaiy  disturbance  of  vision.  In  the  only  case  (that  of  Mott,  Xo.'  IGj  in 
which  both  carotids  were  ligatured  simultaneously,  with  an  interval  of  only  a 
few  minutes  between  the  operations,  coma  and  death  resulted. 

CASES  OF  LIGATURE  OF  BOTH  CAROTIDS. 


OPERATOR. 


10.  F.  H.  Ha- 
milton. 

11.  Velpbau. 


va.  Ellis. 


14.  J.  M.  War- 
ren. 

15.  ROBEET. 


16.  MOTT. 

17.  MOTT. 

18.  Blackman. 


Il9.  MUSSET. 


l.DUPUYTEEK 

and 
Egbert. 

2.  Macgill. 

3.  Ullman. 

20 

4.  MuSSET. 

20 

5.  MOLLER. 

6.  Preston. 

50 

7.  Preston. 

24 

8.  Preston. 

9.  KUHL. 

53 

18 


29 


12.  PiROGOFF.   !  20 


21 


23 


15 


DISEASE. 


Aneurism  by 
anastomosis  of 
scalp. 

Fungovis  tumour 
of  both  orbits. 
Erectile  tumour 
of  orbit. 

Aneurism  by 
anastomosis  of 
scalp. 
Erectile  tumour. 

Epilepsy  ;  Hemi- 

jilegia. 
Partial  jiaralysis 
and  headache. 

Epilepsy. 
Aneurism  by 
anastomosis  of 
scalp. 
Epilepsy. 

Aneurism  by 
anastomosis  of 
both  orbits. 
Hiemorrhage 
from  aneurism 
by  anastomosis 
of  scalp. 
Secondary 
hicmorrhage  fol- 
lowing gunshot 
wound  of  tongue. 
Erectile  tumour 
of  face. 
Aneurism  by 
anastomosis  of 
forehead. 

Carcinoma  of 
parotid. 
Epilepsy. 
"  FuiigusoF  nasal 
fossas." 


19  1  Erectile  tumours. 


DATES  OF  LIOATUBE. 


KKSULTS. 


Eight  carotid  tied  by  Dupuy- 
treninl819;  leftbyEobert 
for  extension  of  disease,  in 
1857. 

Interval  of  a  month. 

Left  tied  first,  1823  ;  right 
one  year  afterwards. 

Left  carotid,  Sep.  20  ;  right 
carotid,  Oct.  2,  1827. 

Sept.  13,  1831,  and  Jan.  28. 
1832. 

Eight  carotid,  tied  Aug.  23  ;  j 
left  carotid,  No^.  14.  1831.  i 

Eight  carotid,  Sept.  7  ;  left 
Oct,  10,  1831. 

Tied  at  interval  of  month. 

Left  carotid,  May  24,  1834  ; 
right  on  Aug.  4,  same  year. 

Eight  carotid,  Aue.,  1838  ; 

left,  March,  1839^ 
Eight  carotid  first,  August, 

1839  :   left,   about  three 

months  afterwards. 
Left  carotid.  Jan.  16,  1843  : 

right,  Jan.'g,  1844. 


Interval  of  four-and-a-half 
days. 


Left,    October    5  ;  right. 

Nov.  7,  1845. 
Loft  on  .lune  5.  1846  ;  right 

on  Feb.  22,  1847. 


Interval  of  fifteen  minutes. 

Interval  of  half  a  year. 
Right  first ;  left,  three  weeks 
later. 

Left  first ;  right,  one  month 
after. 


Delirium,  hemi- 
plegia of  left 
side,  and  deatli. 

Eecovered. 

Death  on  third 
day  by  hasmoi  - 
rhage. 
Eecovered. 


Recovered. 

Recovered. 

Eecovered. 

Recovered. 
Recovered  :  con- 
vulsions after 
each  operation. 
Recovered. 

Recovered. 


Headache  and 
vomiting  after 
each  operation : 
recovery. 
Cured. 


Cured. 

Headache :  tem- 
porary disturb- 
ance of  vision  : 
recoveiy. 

Coma,  and  dcalli 
in  24  hours. 
Recovered. 

Tem])orary  loss 
of  vision  of  left 
eye  :  recovery. 

Tcmporai'y  <ie- 
rangoment  of 
vision  :  reco- 
very. 
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CASES  OF  LIGATURE  OP  BOTH  CAROTIDS— CO?i/'irat<ed 


OPERATOR. 


'20.  Reynolds 
and 

I  Van  Bueen. 
21.  Paekek. 


45 


12.  Wood. 


^  23.  G.     C.  E. 

Webbe. 
24.carnochan 


25.  LONGMOEE. 
I  26.  BiLLBOTH. 


27.  BUENGEE. 


30 


27 


34 


DATES  OF  LIGATURE. 


Aneurism  by 
anastomosis. 


Right  carotid  tied  by  Rey- 
nolds in  1844  ;  left  by  Van 
Bnreu  iu  ]  850. 
1  nterval  of  thirty-two  days. 


(Jarcinoma  of 
antrum. 

Encephaloid  of  I  Right  carotid,  July  18  ;  left 
antrum.  Dec.  26,  1850. 


Epilepsy.       1  Left  carotid.  Dec.  2  ;  right, 
I    Dec.  19,  1857. 
Large  morbid    '  Right  carotid  tied,  Nov., 
growth  of  face   I    1858  :  left,  June,  185'J. 
(elephantiasis).  | 

Gunshot  wound.    Right,  May  12,  1863  ;  left, 
May  18. 

Ulceration  of    |  Right  carotid,  Dec.  13  ;  left, 

carotid  from    |    Dec.  26,  1864. 
syphilitic  caries 
of  petrous  bone ; 

Htemorrhage. 


Aneurism  by 
anastomosis  and 
wound. 


Left  tied  for  the  aneurism  ; 
five  years  afterwards  tlie 
right,  for  a  suicidal  wound. 


RESULTS. 


Recoveiy. 


Death. 

Aftersecondopc- 
ration  the  tu- 
mour diminish- 
ed :  then  diar- 
rhoea, rigors,dc- 
lirium,  exhaus- 
tion, and  death 
on  sixtieth  day. 
Recovered. 

Cured. 


Death  in  thirty- 
eight  hours. 

Rcturnof  hasmor- 
rhage  on  six- 
teenth day : 
death  from  ex- 
haustion:  no 
cerebral  symp- 
toms. 

Disorganization 
of  right  eye : 
recoveiy. 


After  a  careful  examination  of  this  subject,  I  think  we  are  warranted  in 
coming  to  the  following  conclusions  :  1.  Ligature  of  one  carotid  artery  is 
followed  by  cerebral  disturbance  in  more  than  one-fourth  of  the  cases,  above 
one-half  of  which  are  fatal.  2.  When  the  two  carotids  are  ligatured  loith  ait 
interval  of  some  clai/s  or  iveeJcs,  the  operation  is  not  more  frequently  followed 
by  cerebral  disturbance  than  when  only  one  is  tied.  3.  Pathological  investi- 
gation has  shown  that,  if  the  vessels  be  gradually  and  successively  obliterated, 
the  patient  may  lire,  although  one  carotid  and  one  of  the  vertebral  arteries 
have  been  occluded  by  disease  and  the  other  carotid  ligatured,  as  in  a  case 
related  by  Rossi.  4.  As  in  a  case  recorded  by  Davy,  an  individual  may  even 
live  for  a  considerable  time,  though  both  carotids  and  both  vertebrals  be 
occluded — the  cerebral  circulation  being  maintained  through  the  medium  of 
the  anastomoses  of  the  inferior  and  superior  thyroids  and  the  deep  cervical 
with  the  occipital  artery.  5.  The  reason  why  more  or  less  extensive  obstructiDU 
by  disease  of  the  arteries  leading  to  the  brain  may,  as  appears  from  patho- 
logical records,  he  unattended  by  cerebral  disturbance,  while  this  so  frequently 
follows  ligature,  is  (as  has  been  pointed  out  by  Pilz)  that  iu  the  former  case 
the  obstruction  is  gradual,  so  that  the  collateral  circulation  has  time  to  bo 
established,  while  in  the  latter  the  interruption  is  sudden. 

The  cause  of  these  cerebral  symptoms  is  certainly  the  disturbance  of  the 
cerebral  circulation,  induced  by  the  ligature  of  the  carotid.  When  a  considerable 
portion  of  the  supply  of  blood  to  the  brain  is  suddenly  cut  off",  two  sets  of 
symptoms  may  ensue — one  immediate,  the  other  remote.    The  immediate 
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symptoms  are  those  that  generally  result  from  functional  disturbance  of  the 
brain,  consequent  upon  too  small  a  su])ply  of  ai-terial  blood.  They  consist  of 
syncope,  trembling,  twitches,  giddiness,  and  irapaii-ment  of  sight.  After 
this  condition  has  been  maintained  for  a  few  days,  the  nutrition  of  the  organ 
l)ecomes  materially  affected,  and  softening  of  the  cerebral  substance  takes 
place ;  giving  rise  to  a  new  and  more  serious  set  of  symptoms  indicative  of 
this  pathological  condition,  such  as  convulsions,  hemiplegia,  and  death.  In 
other  cases  congestion  may  come  on,  either  by  the  interference  with  the  return 
of  blood  through  the  jugular  vein,  or  as  a  consequence  of  that  venous  turgidity 
which  we  commonly  observe  after  the  ligature  of  a  main  arterial  trunk  ;  or 
perhaps  coma  may  be  induced  by  apoplectic  effusion  into  a  softened  portion  of 
the  organ. 

Effects  on  the  Lungs.— Besides  the  brain,  the  lungs  are  not  uncommonly 
secondarily  affected  after  ligature  of  the  carotid.  To  this  condition  special 
attention  was  directed  by  Jobert  and  Miller.  The  lungs  appear  to  become 
greatly  congested,  and  this  condition  has  a  tendency  to  run  into  a  subacute 
form  of  inflammation.  The  cause  of  this  congestion  of  the  lungs  is  extremely 
interesting.  It  cannot  be  owing  to  any  injury  sustained  by  the  eighth  nerve 
during  the  deligation  of  the  artery  ;  as  in  many  of  the  instances  in  which  it 
is  stated  to  have  occurred,  there  was  no  e-^ddence  of  that  nerve  having  been 
exposed  or  damaged,  and  every  reason,  from  the  known  skill  of  the  operators, 
to  believe  the  contrary.  I  am  rather  inclined  to  look  upon  the  unusually 
frequent  occurrence  of  pulmonic  congestion  after  ligature  of  the  carotid,  as  a 
secondary  condition  consequent  upon  a  derangement  in  the  functions  o'f  the 
brain  and  medulla  oblongata,  primarily  induced  by  the  disturbed  state  of  the 
circulation  through  that  organ  ;  for  we  know  that  any  cause  which  depresses 
the  activity  of  the  nervous  centres  tends  to  diminish  proportionately  the 
freedom  of  the  respiratory  movements,  and  thus,  by  interfering  with  the  due 
l)erformancc  of  the  act  of  respiration,  disposes  to  congestion  of  the  lungs,  as 
seen  in  injuries  of  the  head,  in  apoplexy,  and  in  the  operation  of  the  sedat'ive 
poisons.  It  would  appear  from  some  of  the  recorded  cases,  as  well  as  from 
Jobert's  experiment,  that  blood-letting  is  of  considerable  service  in  the 
removal  of  this  condition,  and  it  should  consequently  not  be  omitted. 

Ligature  of  the  Carotid  on  the  Distal  Side  of  the  Sac— Aneurism 
of  the  carotid  artery,  occurring  low  in  the  neck,  does  not  admit  of  the  appli- 
cation of  a  ligature  on  the  cardiac  side  of  the  tumour.  What,  then,  is  to 
be  done  in  such  a  case  as  this  ?  Should  it  be  left  to  the  remote  chance 
of  a  spontaneous  cure,  or  should  it  be  subjected  to  surgical  interference  ? 
Spontaneous  cure  in  carotid  aneurism  has  never  yet,  I  believe,  been  met  with. 
The  Surgeon,  therefore,  must  endeavour  to  treat  the  disease  by  ligature. 
Two  plans  of  treatment  are  open  to  him — either  to  tie  the  innomiiiate  artery 
if  the  tumour  l)e  on  the  right  side,  or  the  carotid  on  the  distal  side  of  the 
tumour.  The  first  alternative  may  fairly  be  set  aside  ;  for  not  only  are  the 
cases  in  which  it  is  possible  to  find  room  between  the  sternum  and  the  sac 
extremely  rare,  but,  even  were  such  an  instance  to  present  itself,  Surgeons 
would,  I  think,  scarcely  ever  be  justified  in  undertaking  an  operation  which 
has  only  once  succeeded  (p.  IDfi) ;  we  are  consequently  reduced  to  the  alternative 
of  ligaturing  the  artery  on  the  distal  side  of  the  sac.  But  although  this  opera- 
tion is  the  only  alternative  that  presents  itself,  yet  its  application  in  practici- 
is  attended  by  serious  dilficultics  and  perplexities  ;  for  the  Surgeon  must  be 
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able  to  satisfy  himself  that  it  is  actually  an  aneurism  of  the  i-oot  of  the  carotid 
with  which  he  has  to  do,  and  that  it  is  not  the  trunk  of  the  innominate  or  thu 
arch  of  the  aorta  that  is  affected.  The  difficulty  in  doing  this  is  far  greater 
than  would  at  first  appear  ;  for,  on  examining  the  details  of  eight  cases  la 
which  the  distal  operation  has  been  performed  for  supposed  carotid  aneurism, 
three  must  be  excluded ;  as,  after  death,  the  tumour  was  found  to  arise  Irom 
the  aortic  arch.  In  the  annexed  tabic  will  be  found  the  results  of  eight  cases, 
in  which  the  carotid  artery  has  been  tied  for  aneurism  of  its  root  on  the  distal 
side  of  the  sac.  I  have  excluded  a  ninth  case,  as  there  is  reason  to  believe 
that  in  it  the  artery  was  not  ligatured,  but  a  portion  of  the  sheath  accidentally 
tied  instead— an  accident,  by  the  way,  which  Sedillot  has  witnessed,  which 
Norris  states  also  to  have  occurred  at  the  New  York  Hospital,  and  which  I 
have  known  happen  to  a  most  excellent  Surgeon  in  the  case  of  ligature  of  the 
femoral  artery. 

ANEURISM  OF  ROOT  OF  CAROTID  TREATED   BY   LIGATURE  ON  DISTAL  SIDE. 


OPERATOR. 


SEX. 


1.  Wabdeop.  f. 
1826. 


2.  Lambert.  •  f. 


03 


49 


1827. 


3.  Bush. 
1827. 


Kecuvered. 


Successful 
so  far  as 
aneurism  wa; 
foncenied. 


.S6  Recovered. 


CAUSE  OF  DEATH. 


30 


Hiemorrhage 
from  upper 
portion  of 
artery. 


I.  Mont- 
gomery. 
1828. 

5.  COLTONDE      f.  63 

NOYOU. 

1840. 

6.  Wood,  J.  R. 

1840. 

7.  Demme.      I  m.  I  38  I  Died. 

I  I 


Died. 
Recovered. 
Recovered. 


Sac  suppu- 
rated. 


8.  Lane. 
18.52. 


m. 


36  I  Died. 
68th  day. 


j  Suppuration 
I     of  sac  : 
liiBmorrhage. 
iiflammation 
of  lungs. 


Tumour  diminished  until  fifth  ! 
day ;  then  inflamed,  suppu-  j 
rated,  and  burst.  The  patient  j 
recovered,  and  was  alive  three  j 
years  after  operation.  i 

Tumour  diminished  after  ()i)era- 
tion.  and  became  consolidated  ; 
sac  filled  with  firm  coagulum, 
and  lower  part  of  artery  closed  ; 
ulceration  into  artery,  just 
above  part  ligatured ;  vessel 

'  dilated  where  ligatured. 

I  Suifocation  was  imminent  before 

I  operation  ;     tumour  rapidly 

\  diminished  after  ligature.  Alive 

j  three  weeks  afterwards. 

i Aneurism  of  arch  also.  Left 
carotid  tied. 

1 

Tumour  and  pulsation  dimin- 
ished. Alive  and  well  three 
years  afterwards. 

Aneurism  cured. 

Aneurism  of  arch  :  double  auen- 
rism  of  carotid. 

Tumour  filled  with  layers  _  of 
coagulum.  Ulcerated  opening 
communicating  with  apex  of 
left  lung.    Left  carotid  tied. 


On  analysing  the  cases  in  which  the  trunk  of  the  common  carotid  has  been 
ligatured  on  the  distal  side  of  an  aneurism  of  the  root  of  that  vessel,  there  are 
several  points  of  interest  that  arrest  our  attention.  Thus  we  find  that  in  every 
case  the  tumour,  immediately  on  the  ligature  being  tightened,  underwent  a 
considerable  diminution  in  its  bulk,  with  corrugation  of  the  integuments 
covering  it,  and  considerable  subsidence  in  the  force  of  its  pulsations.  In  one 
case— that  of  Bush— respiration,  which  before  the  operation  had  been  greatly 
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embarrassed,  became  easy ;  aud  iu  two  others  inflammation  of  t]ie  sac 
ook  place,  bemg-  in  one  (tbat  of  Wardrop)  unattended  by  bad  consequences, 
■md  iM  the  other  (Demmc's  case)  followed  by  death.  It  is  not  safe  to  derluce 
any  general  conclusion  fi-om  so  small  a  number  of  cases ;  yet  the  result  of  these 
IS  so  uniform,  that  I  have  no  hesitation  in  stating  it  as  my  oi)iuion  that 
fl-hethcr  we  regard  the  principle  on  which  this  operation  is  founded,  the  amount 
ol  success  which  has  hitherto  attended  it,  the  rfecessarily  fatal  result  of  these 
cases  If  eft  to  themselves,  or  the  absence  of  any  other  means  that  hold  out  a 
reasonable  hope  of  benefit,  the  Surgeon  is  justified  in  resorting  to  the  ligature 
ot  the  trunk  of  the  common  carotid  on  the  distal  side  of  the  sac,  iu  cases  of 
aneurism  limited  to  the  root  of  that  vessel. 

The  trunk  of  the  External  Carotid  is  so  short  that  it  seldom  becomes 
the  seat  of  aneurism  without  involving  at  the  same  time  the  common 
artery  at  its  bifurcation.  It  may,  however,  become  aneurismal.  The  tumour 
presenting  the  usual  signs  of  aneurism,  will  be  found  situated  under  the 
angle  of  the  jaw  and  above  the  level  of  the  cricoid  cartilage.  From  the  im- 
portant nature  and  close  proximity  of  the  parts  sun-oundiug  it,  the  pressure- 
effects  are  serious  and  early.  By  pressure  on  the  hvpoglossal  nerve  the 
muscles  of  the  corresponding  side  of  the  tongue  may"be  paralysed,  so  that 
wnen  protruded  the  tongue  is  turned  towards  the  affected  side.  Aphonia  and 
dysphagia  have  been  met  with  as  early  symptoms. 

The  treatment  consists  in  ligature  of  the  common  carotid  above  the  omo- 
hyoid. After  this  operation  it  may  happen  that  pulsation  continues  faintlv. 
or  speedily  returns  to  the  sac,  owing  to  the  freedom  of  enlarged  anastomoses! 
It  has,  therefore,  been  proposed  by  Morris  to  hgature  the  primary  branches 
of  the  external  carotid  as  well— a  project  certainly  difficult  in  execution  and 
])robably  of  doubtful  utility. 


ANEURISM    OF    THE    INTERNAL  CAROTID. 

The  Internal  Carotid  Artery  may  be  the  seat  of  aneurism  before  or  after 
it  has  entered  the  cavity  of  the  skull.  The  symptoms  of  these  two  classes  of 
oases  differ  necessarily  in. almost  every  respect. 

Extracranial  Aneurism.— When  an  aneurism  affects  the  trunk  of  the 
internal  carotid  before  its  entrance  into  the  skull,  the  symptoms  do  not 
materially  differ  from  those  of  aneurism  at  the  bifurcation,'  or  of  the  upper 
})art  of  the  common  carotid,  except  in  one  important  respect,  which  was.  I 
believe,  first  pointed  out  by  Porter  of  Dublin— viz.,  the  tendency  of  the 
tumour  to  extend  inwards  towards  the  pharynx,  and  to  protrude  "into  that 
cavity.    The  reason  of  this  is  obvious  :  when  we  consider  the  anatomical 
i-elations  of  the  internal  carotid  artery,  we  at  once  see  that  its  pharyii£jeal 
aspect  is  that  which,  if  one  may  so  term  it,  is  the  most  superficial— nothing 
lying  between  the  vessel  and  the  mucous  membrane  except  the  thin  paper- 
like constrictor,  some  lax  areolar  tissue,  and  the  superior  laryngeal  nerve  : 
whilst  externally  there  ai-c  interposed  between  it  and  the  integument  the 
layers  of  the  cervical  fascia,  the  margin  of  the  sternd-mastoid,  the  digastric, 
stylo-liyoid  and  stylo-i)haryngeus,  and  the  styloid  jirocess,  and  above  the 
digastric  the  parotid  gland. 

When,  therefore,  dilatation  (jf  the  vessel  takes  place,  it  necessarily  has  a 
tendency  to  pusli  forwards  that  part  of  its  co\ering  where  it  meets  with  least 
resistance  ;  and,  this  being  to  the  pharyngeal  side,  more  or  less  prominence  will 
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be  found  in  this  ca\  ity.  In  a  case  tliafc  occurred  to  Syme,  this  was  especially 
well  marked,  the  aneurism  of  the  internal  carotid  simulating  closely  an 
abscess  of  the  tonsil.  In  two  cases  related  by  Porter  in  the  seventeenth 
\(.]ume  of  the  Dublin  Journal  of  the  Medical  Sciences,  this  was  one  of  the 
most  marked  features:  the  "appearances  of  tlie  tumour  (as  seen^  by  the 
mouth)  were  most  alarming  ;  the  pulsation  could  be  distinctly  seen,  and  the 
blood  almost  felt  under  the  mucous  membrane  ;  it  seemed  ready  to  give  way 
and  bm-st  into  tlie  mouth  every  moment." 

Treatment.— The  treatment  of  these  cases  does  not  differ  from  that  of 
aneurisms  connected  with  the  carotid  arteries,  and  seated  at  the  upper  part  of 
the  neck ;  but  we  are  not  in  possession  of  a  sufficient  number  of  facts  to  enable 
us  to  determine  with  any  degree  of  precision  what  the  result  of  surgical  inter- 
ference in  them  is  likely  to  be.  If  we  could  give  an  opinion  from  the  limited 
number  of  cases  at  present  before  the  profession,  we  should  feel  disposed  not 
to  entertain  a  very  favourable  opinion  of  the  result  of  the  Hunterian  opera- 
tion, as  applied  to  aneurism  of  the  internal  carotid  outside  the  skull.  This  is 
doubtless  owing  to  the  situation  of  the  aneurism  against  the  mucous  mem- 
brane of  the  mouth,  being  such  that  the  surrounding  tissues  do  not  exercise  a 
suflBcient  amount  of  pressure  against  the  sac  after  the  ligature  of  the  vessel  to 
allow  the  efficient  deposition  of  lamellated  coagulum,  and  consequent  occlusion 
of  the  artery  leading  into  it,  which,  in  accordance  with  the  principles  that 
have  been  laid  down  in  speaking  of  the  Hunterian  operation,  are  necessary  tc 
success. 

INTRACKANIAL  ANEUEISM. 

Aneurisms  within  the  skull  may  arise  from  any  of  the  arteries  that  are  met 
with  in  this  situation,  though  some  are  much  more  liable  than  others  to  the 
occuiTeuce  of  this  disease."  Of  (;2  cases  noted  by  Sir  W.  Gull,  the  basilar 
artery  was  the  seat  of  disease  in  20  cases,  and  the  middle  cerebral  in  15.  In 
<s  of  the  remaining  cases,  the  internal  carotid  was  affected  as  it  layby  the  sella 
Turcica  ;  and  in  6  others  the  anterior  cerebral  artery  was  the  seat  of  aneurism. 
The  vertebral  arteries  and  their  branches  were  affected  in  28  cases,  and  the 
carotids  and  their  branches  in  34. 

Causes. — The  causes  of  intracranial  aneurism  are  very  obscure.    It  might 
be  su])posed  that  the  comparatively  small  diameter  of  the  arteries  within  the 
skull  would  render  them  little  liable  to  the  occurrence  of  spontaneous  aneurism, 
were  it  not  that  the  anatomical  characters  and  physiological  relations  of  these 
vessels  predispose  considerably  to  the  occurrence  of  this  affection  ;  there  being 
no  other  set  of  arteries  in  the  body  of  the  same  size  as  these  within  the  skull  in 
which  spontaneous  aneurism  so  frequently  occurs.    This  can  be  accounted  for 
only  by  the  thimiess  of  their  coats  and  want  of  an  external  fibrous  sheath  render- 
ing them  unable  to  support  the  increased  tension,  to  which  they  are  occasionally 
subjected  in  consequence  of  the  alteration  in  pressure  of  the  cerebral  circula- 
tion at  different  periods,  the  result  of  some  variation  in  the  relative  quantities 
of  the  different  fluids  within  the  skull,  or  of  determination  of  blood  to  the 
In-ain.    This  would  be  the  case  more  particularly  if  their  natural  elasticity  had 
already  been  impaired  by  the  occurrence  of  degeneration  of  their  coats.  As 
these  changes  arc  the  natural  consequences  of  advance  in  age,  we  shall  find  the 
tendency  to  the  occurrence  of  this  disease  increases  with  advancing  years. 
Thus,  according  to  Sir  WiUiam  Gull,  of  08  cases  in  wdiich  the  patient's  age  is 
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o„/i  ,(                    ,            '  "^Gt  witli  between  fortv  aufl  sivfv 

and  4  m  persons  above  sixty.  Of  the  'i«  r.«er.«   -i^             ,         ^  • 

females,    (^hnrcli  believes  thn^  in  h!               .    '  '"'^ 

embolism.                           '  '           ^^tmcranial  aneurism  is  due  to 

obsTuriiv  ^If  ''^         ^'^"^"i-'lj  involved  in 

obscuuty  :  sometimes  it  maj  be  traced  to  a  blow  on  the  head  to  a  fall  or  oon 

SSotxT    J  I       ^^T"'  '"^  apparently  healthy  j.ersons. 
Fathology  _lufc,acranral  aneurisms  are  almost  always  formed  bv  tlio 
u.nform  dilatation  of  the  whole  of  the  calibre  of  a  limited  porl  on  oUhe  a  L 
the  sacculated  variety  being  rarely  inet  with.    In  the  Iseurof  UnTveS^^^^ 

College  there  are,  however,  two  specimens 
of  sacculated  aneurisms  of  the  cerebral 
arteries.  The  coats  of  the  arteries  in  this 
situation  being  very  thin,  and  unprovided 
with  any  external  fibrous  sheath,  rupture 
of  the  vessel  is  more  common  than  partial 
dilatation,  when  one  portion  only  of  the 
circumference  is  diseased.  Occasionally,  the 
dilatation  is  fusiform,  extending  over  some 
length  of  the  artery  :  this  fonn  is  probably 
confined  to  the  basilar  artery  (Fig.  477). 

The  disease  would  appear  to  be  of  slow 
growth,  and  the]  sac  sometimes  Ix-comes 
filled  with  laminated  coagula  so  completely 
as  to  occlude  the  artery  from  which  it 
springs. 

The  size  that  aneurism  in  this  situation 
attains  before  death  results  is  sometimes 
.        1  considerable  :  thus,  in  a  case  of  aneurisin 

ot  the  basilar  artery,  that  occurred  some  years  ago  at  the  University  Colk-r 
Hospital,  the  tumour  was  nearly  as  large  as  a  walnut ;  in  another  ca^e,  in  the 
same  Hospital,  it  somewhat  exceeded  this  size.  R.  W.  Smith,  in  the  Buhlin 
Journal  oj  the  Medical  .Science.',,  vol.  xxv.,  mentions  a  case  of  multilocular 
aneunsm  of  the  left  posterior  cerebral  artery  as  large  as  a  small  apple;  an.l 
Serres,  one  as  large  as  a  hen's  egg.  On  the  other  hand,  they  occa..ionaliv 
prove  fatal  by  rupture  ^\•hile  still  of  very  small  size— not  larger  than  a  ncii 
or  a  nut.  ' 

It  is  seldom  that  more  than  one  of  the  arteries  of  the  brain  suffer  ancnrismai  * 
dilatation.    In  the  Museum  of  the  College  of  Surgeons,  however,  are  the  pre- 
parations (Nos.  1 G87  and  1 688)  of  anenrismal  dilatation  of  both  internal  carotid 
arteries. 

A  case  occurred  in   University  College   Hospital  under  the  care  of 
A.  1.  ihomson,  in  which  a  somewhat  similar  condition  existed.    A  man, 
orty-niiie  years  of  age,  had  fallen  on  his  liead  some  months  before  admission 
into   the  Hospital.     Since  then  he  had  been  <.-arrnlous,  silly,  and  verv 
irritable-becoming  readily  intoxicated.    He  suddenly  became  comatose,  with 


Fig.  477.- 


-Fu.sifonn  Aneumiu  of  Basilui- 
Artejy  laid  opeu. 
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vomiting  and  laborious  breathing  ;  he  could  close  both  eyes,  but  the  right 
pupil  was  dilated  ;  the  left  side  was  paralysed.  He  was  treated  for  apoplexy, 
4iiid  became  slightly  better,  but  died  in  ten  days  from  the  first  attack.  On 
oxaminatiou,  an  aneurism  a  little  larger  than  a  hazel-nut  was  found  ou  the 
trunk  of  the  right  carotid,  where  it  gave  off  the  middle  cerebral,  and 
another  small  one  on  the  course  of  that  artery.  There  was  a  globular 
aneurism  on  the  con-esponding  artery  of  the  opposite  side  ;  the  basilar  artery 
was  thickened,  white,  and  opaque,  as  were  also  the  other  larger  arteries  of 
the  brain;  there  was  softening  of  both  anterior  cerebral  lobes,  especially  the  right. 

The  arteries  of  the  brain  ai'e  very  commonly  healthy  in  these  cases.  Out  of 
four  cases  of  intracranial  aneurism,  that  have  fallen  under  my  observation, 
the  other  vessels  of  the  brain  have  been  healthy  in  three  cases,  and  atheroma- 
tous in  bat  one.  In  one  case  I  have  seen  aneurism  of  the  skull  associated 
with  aneurism  elsewhere — in  the  thoracic  aorta. 

Pressure-Effects. — The  pressure  exercised  by  an  aneurismal  sac  situated 
within  the  skull  is  always  chiefly  directed  against  the  yielding  cerebral  substance, 
which  is  often  extensively  disorganized.  The  bones  of  the  skull,  however 
close  their  proximity  to  the  sac  may  be,  frequently  escape,  and  seldom 
suffer  much.  This  peculiarity  in  the  effects  of  aneurism  in  this  situation  may 
be  partly  owing  to  the  A  cry  dense  and  compact  character  of  the  inner  layer  of 
the  skull,  but  is  doubtless  principally  due  to  the  very  soft  and  yielding  nature 
of  the  contents  of  the  cavity.  Absorption  of  the  subjacent  bone,  however, 
sometimes  take  place  to  a  limited  extent  ;  thus  in  one  case  (jMoore's)  the  body 
of  the  sphenoid  bone  was  indented  and  partially  absorbed. 

The  parts  compressed  in  each  case  will  vary  according  to  the  situation  of  the 
tumour.  But  the  structures  that  principally  suffer  are  necessarily  those  seated 
iit  the  base  of  the  brain,  and  forming  the  floor  of  the  lateral  ventricles.  In 
Moore's  case,  one  of  the  optic  nerves  was  flattened  ;  the  lamina  perforata,  the 
roots  of  the  olfactory  tract,  the  anterior  part  of  the  corpus  striatum,  and  a 
■considerable  quantity  of  the  neighbouring  white  matter  of  the  anterior  lobe, 
were  destroyed.  In  a  case  recorded  by  Lager,  the  portio  dura  of  the  right 
side  was  paralysed  from  this  cause.  In  R.  W.  Smith's  case,  the  floor  of  the 
third  ventricle,  the  tuber  cinereum,  and  the  origins  of  the  optic  and  olfactory 
nerves,  suffered  ;  the  optic  nerve  of  the  opposite  side  was  flattened  and 
softened. 

Besides  the  changes  that  take  place  in  the  cerebral  substance  as  the  result  of 
pressure,  important  lesions  may  be  met  with  as  the  effect  of  the  interruption 
which  the  presence  of  the  aneurism  offers  to  the  circulation  in  and  nutrition 
■of  the  cerebral  hemispheres.  Thus,  in  the  case  of  aneurism  of  both  internal 
'  carotids  that  has  already  been  referred  to  as  occurring  at  University  College 
Hospital,  there  was  white  softening  of  both  the  anterior  cerebral  lobes  ;  and 
this  lesion  was  most  marked  on  the  side  that  corresponded  to  the  larger 
aneurism,  and  whei-e  consequently,  it  may  be  supposed,  the  greater  amount  of 

•  obstruction  to  the  circulation  existed. 

Symptoms.— The  syni])toms  of  aneurism  within  the  skull  are  extremely 

•  •equivocal  ;  and,  indeed,  aneurism  of  large  size  may  exist  at  the  base  of  the 
■  brain  without  occasioning  any  symptoms  whatever.  An  interesting  instance 
'  of  this  occurred  at  University  College  Hospital  in  1848.    A  man,  thirty-seven 

years  of  age,  died  of  puhn(ma]-y  apoplexy  and  chronic  pneumonia  of  the  left 
lung,  consequent  upon  the  pressure  of  an  aneurism  of  the  commencement  of 
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the  descending  aorta  on  the  puhiionary  veins  of  that  side.  On  examining  the 
head  after  death,  an  aneurism  of  the  basilar  artery  as  large  as  a  hazel-nut 
was  met  with,  of  which  no  suspicion  had  been  entertained  during  life,  there 
having  been  no  hcad-syni])toms  whale\  ei-  ;  the  sac  was  very  thin"  and  there 
was  much  atheromatous  degeneration  in  the  vertebral  arteries. 

The  only  symptoms  that  are  of  constant  occurrence,  when  this  disease  goet- 
on  to  a  ftital  termination,  are  those  of  hemiplegia  and  apoplexy.  These  may 
come  on  suddenly  without  any  previous  warning  :  or  they  may  "be  pi-eceded  bV 
a  train  of  phenomena  indicative  of  the  existence  of  chronic  disease  within  th'c- 
cranial  cavity.  The  most  constant  of  these  ]ihcnomena  is  pain  ;  which 
shows,  however,  great  variet}^,  both  in  extent  and  in  character.  It  may  be 
diffused,  or  may  occupy  a  fixed  point ;  it  may  be  continuous  or  intermitting  ; 
it  may  be  increased  by  movement,  or  accompanied  by  peculiar  sensations,  a."* 
of  pulsation  or  of  opening  and  shutting  the  top  of  the  head. 

The  sight  and  hearing  are  often  impaired.  Dimness  of  sight,  dilatation  of 
one  or  both  pupils,  photophobia,  diplopia,  and  loss  of  vision  have  been  noticed 
i n  several  of  the  cases  recorded.  Gowers  states  that  intracranial  anem-isms  even 
of  large  size,  are  not  as  a  rule  accompanied  by  any  associated  ocular  changes. 
Nor  do  they  often  cause  consecutive  changes,  unless  their  position  is  such  as- 
to  press  upon  the  optic  nerves  :  there  is  then  loss  of  vision  with  atrophv  of 
the  nerve  recognizable  by  the  ophthalmoscope.  If  the  aneurism  press  on  the 
cavernous  sinus,  there  may  be  some  fulness  of  the  retinal  veins,  but  this  is 
usually  only  temporary,  the  pressure  being  relieved  by  the  free  communication 
between  the  ophthalmic  and  facial  veins.  Optic  neuritis  is  rare  as  the  result 
of  intracranial  aneurisms.  Ptosis  has  been  met  with  from  pressure  on  the- 
third  nerve  by  aneurism  of  the  posterior  communicating  artery.  Buzzing 
noises  in  the  ears,  and  deafness,  are  not  uncommon  symptoms ;  deafnesSj  more 
particularly,  appears  to  be  a  phenomenon  of  frequent  occurrence.  The 
patient  rarely  loses  the  power  of  articulation  and  of  deglutition ;  impairment 
of  these  functions,  however,  has  been  met  with.  There  may  be  paralysis  of 
the  side  of  the  face,  shaking  palsy,  or  complete  hemiplegia  ;  or  fits  and 
epileptiform  convulsions  may  occur.  The  mental  condition  may  undergo 
changes  indicative  of  chronic  disease  of  the  brain.  There  may  be  depression 
of  spirits,  listlessness,  or,  as  was  noticed  in  the  case  above  related,  the  temper 
may  become  irritable,  and  the  patient  be  garrulous  or  silly.  Insanity  has. 
been  noticed  in  one  case.  As  is  commonly  the  case  in  cerebral  afiections,  th& 
gastric  functions  are  often  impaired. 

In  some  cases  the  presence  of  aneurism  lias  been  detected  by  a  loud  rough  or 
"whizzing"  noise  heard  on  the  application  of  a  stethoscope  over  one  side  of  the 
head,  and,  perhaps,  audible  to  the  patient.  This  sign,  however,  exists  in  but 
few  cases;  but  when  it  does  occur,  it  is  unquestionably  the  most  pathognomonic 
of  all.  I  am  not  aware  that  it  has  been  met  with  in  ar.y  form  of  cerebral  disease 
except  intracranial  aneurism. 

Thus  it  will  be  seen  by  a  reference  to  this  list  of  symptoms  that,  with  the 
exception  of  the  whizzing  noise,  no  special  signs  are  afforded  by  aneurism* 
within  the  skull,  which  will  enable  us  to  distinguish  between  the  symptoms 
occasioned  by  their  presence  and  those  of  other  tumours  of  the  brain,  and  of 
organic  cerebral  disease.  A^'ery  frequently  no  premonitory  symptoms  manifest 
themselves ;  the  patient  being  suddenly  seized  -when  apparently  in  good 
health,  with  a])oplexy,  which  terminates  rapidly  in  death. 


INTRACRANIAL— CAUSES   OF  DEATH. 


187 


Causes  of  Death. — The  fatal  termination  may  occur  from  one  of  four 
causes. 

1 .  The  tumour  may  exercise  such  pressure  upon  ilie  whole  cerebral  mass  as 
to  occasion  death.  This  mode  of  termination  is  rare.  I  am  acquainted  with 
one  case  of  this  description,  which  is  rejjorted  by  liuschenberger.  The 
symptoms  were  very  remarkable,  consisting  of  complete  hemiplegia  of  the  left 
side,  with  involuntary  antcro-posterior  vibration  of  the  head  and  body,  and 
paralysis  agitans  of  the  right  leg.  The  patient  slept  heavily,  with  loud  snoring ; 
he  ate  voraciously,  but  occasionally  had  considerable  difficulty  in  deglutition 
and  articulation  :  his  intellect  was  clear,  but  A'cry  slow.  After  death,  an 
aneurism  of  the  basilar  artery  as  large  as  a  pigeon's  egg,  containing  an 
irregular,  very  hard,  dry  clot  of  blood,  was  i'ound  pressing  on  the  pons  Varolii. 
The  sac  had  given  way  at  one  point,  extravasation  taking  place  into  the  sub- 
stance of  the  pons,  which  was  softened,  and  of  a  bluish  colour. 

2.  The  most  frequent  mode  in  which  death  takes  place  in  these  cases  is  by 
the  sudden  rupture  of  the-  sac  and  extravasation  of  blood  into  the  cavity  of 
the  arachnoid  and  the  meshes  of  the  pia  mater  at  the  base  of  the  brain,  or 
into  the  lateral  ventricles— cither  from  the  aneurism  projecting  into  them 


Fig.  Aneurism  of  the  Loft  IntprnaU:ar(iti(l,  Fi^.  -IT!).— View  of  tlie  same  Aneurism 

Imi-sting  into  Latei-.-U  Ventricle.    View  fif  Aneurism  from  Ijclow,  imbedded  in  substaiipi?  of  Hemi- 

Iriini  above,  projecting  into  A'entriclo.  splif'rc. 


and  there  giving  way,  or  rupturing  into  these  cavities  by  breaking  down  the 
intervening  cerebral  substance  (Figs.  478,  479).  When  this  mode  of  termina- 
tion occurs,  there  are  occasionally  no  premonitory  symptoms  of  impending- 
danger  :  the  patient,  when  apparently  in  good  health,  being  struck  down  by  an 
attack  of  apoplexy  which  is  speedily  fatal.  More  frequently  a  series  of  those 
symptoms  that  have  already  been  mentioned  as  attending  many  cases  of  this 
disease,  precede  the  fatal  event  for  a  longer  or  shorter  time.  When  rupture  of 
the  sac  and  extravasation  of  blood  take  place,  death  is  inevitable  ;  at  least,  T 
am  not  acquainted  with  any  case  in  which  the  appearance  found  after  death 
'  converted  me  to  the  belief  that  the  patient  had  even  temporarily  recovered 
From  this  condition. 
Death  from  rapture  of  the  sac  appears  to  be  most  frequent  in  younger  sub- 
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jects.  Ill  the  later  jjeriod  of  life,  aneurism  is  commonly  associated  witli 
atheromatous  disease  of  tlie  vessels  generally,  which  may  cause  death  bv 
softening-  and  effusion  of  bloofl.  According  to  Gull,  of  20  cases  occurring  ii"i 
persons  under  thirty-five  years  of  age,  10  (or  8U  per  cent.)  were  fatal  iroiii 
ruptm-e  of  the  sac  ;  while  in  37  cases  over  thirty-five,  death  occuired  from 
this  cause  in  only  14,  or  ;J8  per  cent. 

3.  Death  may  result  from  another  cause  than  the  pi-essure  of  the  aneurisiuiii 
sac  or  its  rupture  and  the  extravasati(m  of  its  contents— viz.,  from  sofiening  of 
the  sulstance  of  the  brain  to  a  greater  or  less  extent,  in  consequence  of  tlic 
obstruction  offered  to  the  passage  of  the  blood  through  the  aueurismal  vessel. 
In  the  case  of  aneurism  of  both  carotids,  already  mentioned  as  having  occuired 
ni  University  College  Hospital,  this  was  the  case  ;  both  anterior  cerebral  lobes 
were  affected  with  white  softening,  and  this  condition  was  especially  observable 
on  that  side  on  which  the  aneurism  was  larger. 

4.  Lastly,  death  may  be  produced  by  the  mere  irrUation  occasioned  by  the 
pressure  of  one  or  more  aneurisraal  tumours  within  the  cranium.  Of  this  an 
interesting  example  is  afforded  by  the  history  of  the  case  of  aneurism  of  both 
internal  carotids,  referred  to  on  p.  184,  related  by  Sir  fr.  Blane  in  the 
Trmisactions  of  flw  Society  for  the  Improvement  of  Medical  and  Chirwgiml 
Knowledge,  vol.  ii.  p.  192.  In  this  case  the  patient,  a  lady  aged  fi9,  had 
-suffered  for  four  years  from  attacks  of  giddiness,  headache,  and  impei-fect 
vision  ;  about  sixteen  months  before  her  death  she  liecame  insane,  recovered, 
and  then  relapsed  twice  into  the  same  state.  After  having  regained  her 
senses  for  some  months,  she  became  affected  with  giddiness,  redness  of  the 
eyes,  and  violent  maniacal  delirium,  which  continuing  for  some  weeks  caused 
her  death. 

After  death  the  following  appearances  were  found.  "  Upon  examining  the 
body,  there  was  no  appearance  in  the  brain  itself  that  could  in  any  way  account 
for  the  symptoms.  There  was,  indeed,  a  greater  quantity  of  fluid  than  common 
in  the  ventricles,  and  the  surface  of  it  was  moister  than  it  is  usually  found  in 
a  sound  state  :  but  in  all  other  cases  which  have  occurred  to  me  of  organic 
affections  of  the  brain  proving  fatal,  except  those  which  are  sudden,  such  as 
apoplexy,  there  has  been  ti  preternatural  quantity  of  fluid  in  its  ventricles. 
There  were  also  spicula  of  bone  in  the  membrane  forming  the  falx.  The  inner 
substance  of  the  crura  cerebri  was  of  a  broAvn  colour,  and  more  tender  than 
natural.  The  optic  nerves  were  smaller  than  natural,  as  if  they  had  been 
wasted.    The  septum  lucidtim  Avas  more  than  usually  dense. 

"  But  the  morbid  appearance  in  this  case,  which  was  so  singular,  and  to 
which  the  symptoms  of  complaint  seemed  chiefly  referable,  was  two  bulbs,  about 
five-eighths  of  an  inch  in  diameter,  filling  up  the  hollow  on  each  side  of  the 
.sella  Turcica,  which  were  evidently  dilatations  of  the  carotid  arteries,  and, 
from  their  being  filled  with  himinte  of  coagulated  lilood,  there  could  be  no 
doubt  of  their  being  aneurisms  of  these  arteries.  The  dissection  was  made  by 
Mr.  Hunter,  assisted  by  Mr.  Home,  in  the  ])resence  of  Dr.  Jenner  and  myself, 
and  all  concurred  in  the  o])inion  that  these  tumours  were  aneurisms.  The  one 
on  the  left  side  was  the  largest.  'J'hat  on  the  right  side  communicated  wirli 
the  cavity  of  the  artery,  which  was  not  the  case  with  the  other."' 

Treatment. — In  the  treatment  of  intracranial  aneurism  there  is  usually 
ittle  to  be  done,  the  nature  of  the  case  not  being  sufliciently  obvious  in  the 
majority  of  instances  to  justify  active  measures.    Should,  however,  the  loud 
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rough  wliizz  be  distinctly  audible  over  one  side  of  the  head,  more  especiaUy 
about  the  base  of  the  skull,  or  by  application  of  the  stethoscope  to  the  mastoid 
process,  and  should  symjUoms  of  cerebral  compression  begin  to  manifest  them- 
selves, ligature  of  the  carotid  artery  on  the  affected  side  may  with  propriety  be 
practised".  This  has  been  done  successfully  in  a  most  interesting  and  instruc- 
tive case  of  intracranial  aneurism  by  Ooe  of  Bristol  ;  and  unsuccessfully  in  one- 
at  University  College  Hospital,  by  Berkeley  Hill,  in  which  death  took  place  from 
liivmorrhage  from  the  seat  of  ligature, 

INTKAORBITAL  ANEURISM. 

"  Intraorbital  aneurisms"  were  for  a  long  time  considered  Ijy  Surgeons  to« 
be  of  the  nature  of  erectile  tumours  ;  but  the  error  of  this  opinion  was  pointed 
out  by  Busk,  and  subsequently  by  Nunneley,  who  conclusively  showed  that 
except  in  those  very  rare  cases  in  which  a  pulsating  tumour  of  the  oi-bit  is 
congenital,  or  has  appeared  shortly  after  birth,  or  is  associated  with  nevoid 
tissue  developed  in  the  eyelids,  it  must  be  looked  upon  as  being  due  in  the  vast 
majority  of  cases  to  the  presence  of  an  aneurism  or  aneurismal  varix  at  the 
back  of  the  orbit.  These  views  have  been  fiilly  confirmed  by  liivingtou  in  his- 
exhaustive  paper  founded  on  73  recorded  cases  of  pulsating  tumour  of  the  orbit 
collected  from  various  sources,  and  including  one  very  interesting  case  of  his- 
own.  The  vessel  affected  seems  to  be  in  some  instances  the  ophthalmic 
artery  itself  ;  in  other  instances  it  would  appear  that  the  tumour  is  developed 
within  the  cranium,  springing  from  the  carotid  artery,  the  ophthalmic  being- 
but  secondarily  affected.  Delens  of  Paris  has  recorded  three  cases  verified  by 
pod-mortem  examination,  in  which  the  symptoms  arose  from  an  arterio- 
venous aneurism  affecting  the  carotid  artery  in  the  cavernous  sinus. 

Causes. — The  causes  of  intraorbital  aneurism  are  in  some  cases  very 
obscure  ;  in  others,  it  evidently  has  originated  from  a  blow  upon  the  head- 
In  the  first  class  of  cases,  where  the  disease  has  been  of  spontaneous  origin,  the 
patient  has  suddenly  felt  a  crack  or  snap  in  the  orbit,  like  the  "crack  of 
a  whip,"  or  the  "  snap  of  a  gun,"  and  the  disease  has  then  developed 
gradually.  In  the  traumatic  cases,  the  blow  upon  the  head  has  usually  been 
severe,  attended  in  some  instances  with  symptoms  of  fracture  of  the  anterior 
l)art  of  the  base  of  the  skull.  In  several  cases  it  has  arisen  from  penetrating- 
wounds  of  the  orbit  caused  by  sticks  or  small  shot. 

Of  the  73  cases  collected  by  Rivington,  32  were  idiopathic  and  41  traumatic. 
Of  the  idiopathic  cases  two  were  congenital,  probably  genuine  specimens  of" 
cirsoid  aneurism;  the  mean  age  of  the  rest  was  43,  the  oldest  being  69.  The 
moan  age  of  the  traumatic  cases  was  between  30  and  31,  the  extremes  being- 
11  and  72.  The  spontaneous  cases  were  most  commonly  in  women  :  thus,  of 
30  cases  in  which  the  sex  is  recorded,  21  were  females.  The  traumatic  foi'ni 
is  most  common  in  men,  the  number  being  31  males  to  10  females.  Amongst- 
the  idiopathic  cases  15  occurred  on  the  right  side,  13  on  the  left,  and  2  oii> 
both  sides  ;  of  40  traumatic  cases,  10  were  on  the  right,  27  on  the  left,  and  3- 
on  both. 

Symptoms. — The  first  sensation  experienced  is,  in  spontaneous  cases,  that  of 
a  loud  snap  or  crack  in  the  orbit  or  head.    This  is  followed  by  congestion  of 
the  conjunctiva,  difficulty  in  opening  the  eyelids,  a  feeling  of  tension,  and  in 
some  instances  severe  pain  in  and  around  the  orbit.    Loud  whizzing  bewilder- 
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ing  noises  are  experienced  in  the  head,  and  are  much  increased  on  stooping  or 
lying  down.  In  traumatic  cases,  a  ])ersistence  of  congestion  of  the  conjunctiva 
with  redness  and  some  oedema  of  the  eyelids,  and  the  occurrence  of  noises  in 
the  head,  are  usually  the  first  indications  of  the  im"schief  tliat  has  occurred, 
[n  all  cases,  after  a  time,  the  eyeball  becomes  unduly  prominent,  and  pulsa- 
tion of  a  thrilling  vilmitory  character  can  be  felt  in  the  orbit;  on  the 
application  of  the  car,  a  loud  whizzing  bruit  is  heai-d,  which  extends  widely 
over  the  side  of  the  head.  The  eyeball  itself  eventually  falls  into  a  state  (."f 
chronic  congestion  ;  chemosis  occurs,  the  cornea  becomes  opalescent,  the 
aqueous  humour  turbid,  and  sight  is  impaired  or  lost.  The  bruit  and  pulsa- 
tion are  diminished  or  cease  on  compressing  the  carotid  arterv  of  the  side 
affected. 

Prognosis.— I  tliink  it  is  still  doubtful  what  would  happen  in  a  large 
number  of  these  cases,  if  the  disease  were  left  to  itself  without  operation.  It 
iiiight  be  supposed  that  it  would  probably  have  a  fatal  termination  ;  th;it 
rupture  Avould  take  place  either  into  the  cranial  cavity  or  externally,  and  that 
sudden  death  would  occur.    That  this  has  occasionally  taken  place  is  proved 
by  recorded  cases,  but  it  is  by  no  means  a  necessary  consequence  of  the 
disease.    I  was  consulted  at  the  end  of  1865  by  a  gentleman  about  44  years 
of  age,  who,  in  consequence  of  a  fall  on  the  head  a  few  months  previously, 
had  been  attacked  with  symptoms  of  aneurism  of  the  left  orbit  in  the  most 
marked  manner.    The  bruit  and  the  pulsation  were  very  loud  aud  distinct. 
The  eyeball  was  greatly  protruded,  the  conjunctiva  and  eyelids  were  con- 
gested and  swollen.    Greaves  of  Burton,  with  whom  I  saw  the  case,  agreed 
Avith  me  in  urging  ligature  of  the  carotid  artery  as  the  only  means  of  cure. 
To  this  the  patient  would  not  consent,  and  preferred  taking  his  chance.  Bv 
fittention  to  habits  of  life,  abstinence  from  stimulants,  and  ordinary  medical 
treatment,  the  tumour  subsided,  the  eye  retreated  within  the  orbit,  and  the 
symptoms  diminished  greatly  ;  so  that,  at  the  end  of  fourteen  months  from 
the  time  when  I  first  saw  him,  I  understand  that  they  had  to  a  very  great 
extent  disappeared.    In  fact  there  is  reason  to  believe  that  all  the  sio-ns 
of  intraorbital  aneurism  may  entirely  disappear,  the  disease  undergoing  a 
■spontaneous  cure.    Collard  relates  the  case  of  a  man  41  years  of  ao-e 
who,  in  consequence  of  a  fall  on  the  back  of  his  head  by  which  he  was 
rendered  insensible,  was  gradually  seized  with  symptoms  of  aneurism  of 
the  left  orbit ;  bruit,  pulsation,  diplopia,  and  protrusion  of  the  eveball. 
together  with  congestion  of  the  eyelids,  being  most  marked.    After  the 
disease  had  continued  for  a  considerable  length  of  time,  the  patient  wa-s 
put  upon  a  course  of  purgati\es,  with  a  calomel  and  belladonna  pill  daily, 
and  cold  lotions  to  tlie  forehead.    Under  this  treatment  the  symptoms 
gradually  subsided,  and  in  three  years  aud  a  half  from  the  commoncemenfc 
^jf  the  disease  had  entirely  disappeared.    Collard  believes  that  in  this  wise 
there  was  a  dilatation  of  the  oj^hthalmic  artery  and  its  branches,  arising 
from  and  maintained  by  a  morbid  state  of  the  ophthalmic  ganglion,  which 
furnishes  vaso-motor  filaments  to  the  arteries  of  tlie  eye.    This  franglion  he 
lielieves  to  have  been  injured  by  conlrecovp,  and  to  have  remained  in  an 
abnormal  state,  which  ])roduced  dilatation  of  the  wall  of  the  ophthalmic  artery 
and  its  branches,  increase  of  the  pulsations  and  the  other  symptoms  which 
have  been  described  above.    Tt  is  evident  fi-om  these  cases  that  a  grave 
prognosis  should  not  be  hastily  given,  as  it  is  only  by  watching  the  case  that 
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a  correct  conclusion  can  be  arrived  at.  If  the  protrusion  of  the  eyeball  con 
tinues  to  increase,  and  the  globe  itself  begins  to  suffer,  and  vision  is  lost,  the 
prognosis  becomes  grave  and  the  case  is  one  requn-ing  surgical  treatment.  If 
there  is  no  increase  of  the  symptoms  after  some  months'  observation,  the 
patient  may  be  left  to  nature  unless  the  annoyance  of  the  disease  is  so  great 
that  an  attempt  to  give  relief  becomes  necessary. 

Pathology. — The  essential  features  of  so-called  intraorbital  aneurism  or 
pulsating  tumour  of  the  orbit,  may  arise  from  more  than  one  pathological 
condition.  Rivington  has  collected  12  fatal  oases  in  which  the  diseased  parts 
were  examined  after  death.  In  one  only  (Guthrie)  was  an  aneurism  found  in 
the  orbit.  In  this  case  the  disease  was  double,  and  there  was  a  circumscribed 
aneurism  on  each  ophthalmic  artery.  In  three  cases  no  arterial  disease  was 
found  :  in  one  of  these  (G^tlingen)  there  was  obliteration  of  some  of  the  veins 
of  the  orbit  from  old  inflammatory  mischief,  in  the  other  two  (Bowman  and 
Aubrey)  there  was  obstruction  to  the  passage  of  blood  from  the  orbit  through 
thrombosis  of  the  intracranial  sinuses.  In  one  (Nunneley)  there  was  a  circum- 
scribed aneurism  of  the  ophthalmic  artery  before  it  entered  the  orbit ;  in  three 
(Baron,  Gendrin,  and  I^unucley)  rupture  of  an  aneurism  of  tlie  internal  carotid 
into  the  cavernous  sinus  was  found  :  in  one  (Weclcer)  simple  dilatation  of  the 
carotid  in  the  cavernous  sinus  was  the  cause  of  the  disease,  and  in  the  remain- 
ing three,  recorded  by  Delens,  an  aneurismal  varix  of  the  carotid  artery  and 
cavernous  sinus  was  found.  These  three  were  all  the  result  of  injury,  one 
arising  from  a  direct  wound  from  the  point  of  an  umbrella  thrust  into  the 
opposite  orbit,  and  the  other  two  from  severe  blows  on  the  head,  probably 
accompanied  by  fracture.  Xo  case  of  aneurism  by  anastomosis  of  the  orbit 
has  been  demonstrated  by  post-mortem  examination,  but  there  is  strong  reason 
to  believe  that  two  cases  which  have  been  recorded  of  cougenital  origin 
were  of  this  nature.  The  earlier  ()l)servers  supposed  all  cases  to  be  due  to 
aneurism  by  anastomosis.  Tlie  fallacy  of  this  opiuion  was  first  pointed  out  by 
Busk,  who  referred  the  symptoms  to  a  rupture  of  the  ophthalmic  artery  and 
the  development  of  a  circumscribed  traumatic  aneurism  of  that  vessel ;  this 
also  has  not  been  demonstrated  by  post-moriem  observation.  Nunneley 
doubted  the  correctness  of  this  view,  and  referred  the  symptoms,  in  some 
cases,  to  a  pecuUar  vascular  condition  of  the  parts,  dependent  more  upon  an 
affection  of  the  veins  than  the  arteries,  and  somewhat  analogous  to  what  takes 
place  in  the  exophthalmos  of  bronchocele.  He  pointed  out  also  that  although 
in  other  cases  an  aneurism  exists,  it  is  not  in  the  orbit,  but  behind  it  in  the 
cavernous  sinus.  In  these  latter  cases  he  showed  that  the  prominence  of  the 
eyeball  is  due  to  distension  of  the  veins  of  the  orbit  from  obstruction  to  the 
return  of  blood,  and  the  pulsation  is  communicated  to  these  distended  veins 
by  the  aneurism  in  the  cavernous  sinus.  This  view  is  fully  confirmed  by 
the  post-mortem  records  quoted  above.  In  those  cases  in  which  nothing 
beyond  obstruction  to  the  return  of  blood  through  the  cavernous  sinus  and 
consequent  dilatation  of  the  orbital  veins  has  been  found,  the  cause  of  the 
pulsation  is  not  so  evident.  In  other  cases  it  is  perhaps  possible  that  some 
derangement  of  the  vaso-motor  influence  of  the  sympathetic  may  really 
occasion  tl:e  symptoms  of  increased  vascular  activity  that  are  so  characteristic 
of  the  disease. 

The  secondary  phenomena  that  are  observed  in  these  cases,  such  as  conges- 
tion of  the  eyelids,  of  the  psi-Ipebral  and  ocular  conjunctivaa,  amounting  even 
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to  chemosis  in  many  Ccases,  and  the  muddiness  of  the  aqueous  liuraour  and  lenn. 
are  doubtless  due  to  an  interference  with  the  return  of  blood  from  these  partf-" 
through  the  ophthalmic  vein,  and  to  the  consequent  congestion  of  the  smallei- 
\essels  and  effusion  of  serum.  The  protrusion  of  the  eyel^all  is  due  to  tlie 
vascular  tumour,  whatever  its  precise  nature  may  be,  and  the  derangement  in 
vision  to  an  alteration  in  the  axis  of  the  eye  consequent  on  this  extrusion. 
It  is  remarkable  that  the  bruit  in  these  cases  sliould  be  so  loud,  not  only  to 
the  patient's  own  senses,  but  to  the  ear  of  the  Surgeon  ;  and  this  can  be 
accounted  for  only  by  the  proximity  of  the  cranial  bones,  which  may  act  as 
conductors  of  sound. 

Diagnosis.— The  Diagnosis  of  pulsating  tumour  is  sufficiently  easy,  but  it 
is  just  as  difficult  to  determine  accurately  the  cause  of  the  disease.  It  is- 
l^robable  that  nearly  all  the  traumatic  cases  are  due  to  aneurismal  varix  of  the 
carotid  artery  and  cavernous  sinus.  The  sudden  onset  of  the  disease  with  a 
crack  or  snap  in  idiopathic  cases,  would  lead  to  a  presumption  that  a  small 
aneurism  of  the  carotid  had  given  Avay  into  the  sinus.  Congenital  cases  are 
jirobably  aneurisms  by  anastomosis.  Beyond  this,  accurate  diagnosis  of  the 
])athological  condition  is  hardly  possible.  The  disease  most  likely  to  be 
mistaken  for  an  intraorbital  aneurism  is  a  pulsating  sarcoma  of  the  bones  of 
the  orbit.  In  this,  however,  the  pulsation  is  less  expansile  and  the  peculiar 
harsh  bruit  is  wanting. 

Treatment.— The  results  of  the  cases  that  ha^'e  been  referred  to  above,  thc- 
uncertainty  in  Avhich  we  often  are  as  to  the  real  nature  of  the  disease,  and 
the  certainty  that  in  some  instances  at  least  there  is  no  true  aneurismal 
tumour,  would  justify  the  Surgeon  in  having  recourse  to  medical  treatment, 
aided  by  digital  compression  of  the  carotid,  and,  perhaps,  the  application  of 
ice  to  the  forehead,  before  proceeding  to  operate.  That  these  means  are 
occasionally  successful,  there  can  be  no  doubt.  Gioppi,  of  Padua,  has 
recorded  a  case  in  which  an  intraorbital  aneurism  of  great  severity  was  cured 
by  intermittent  digital  compression.  The  compression  was  kept  up  for  pen'ods- 
of  a  minute  or  two  with  frequent  intervals  ;  pressure  continued  for  more, 
than  one  minute  caused  fainting.  The  disease  was  cured  in  four  days, 
Vanzetti  and  Scarramuzza  have  published  another  case,  in  Avhich  intermittent 
digital  compression  was  kept  up  for  five  minutes  at  a  time.  The  case  was 
completely  cured  at  the  end  of  compression  during  seven  hours  and  twenty 
minutes,  spread  over  eighteen  days. 

Among  the  cases  collected  by  Rivington  were  IG,  including  those  just 
mentioned,  in  which  digital  compression  was  adopted.  Of  these,  5  were 
idiopathic  and  11  traumatic.  Two  of  the  ibrmei-  and  one  of  tlie  latter  were 
cured  ;  in  the  rest  no  benefit  resulted  from  the  treatment.  Instrumental' 
compression  was  tried  in  four  cases  without  result.  Oalvano-puncture  wns 
tried  twice;  once  it  failed  and  once  it  was  fatal.  Coagulating  injections 
were  used  in  four  cases,  in  all  of  which  the  disease  was  traumatic.  The 
substance  used  was  perchloride  of  iron  in  three  cases,  two  of  which  were 
cured  and  one  derived  no  benefit.  In  the  fourth  case  a  solution  of  lactate 
of  iron  was  injected  and  the  patient  was  cured.  In  spite  of  this  success- 
the  injection  of  coagulating  fluids  into  a  dilated  vein  in  which  it  is  impos- 
sible temporarily  to  arrest  the  flow  of  blood,  can  hardly  be  regarded  as  a 
safe  proceeding.  When  medical  treatment  and  com]iression  have  failed  in 
])roducing  a  decided  impression,  the  only  coui-se  left  is  the  application  of  a 
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ligature  to  the  common  carotid  of  the  side  aifected.  This  operation  has  been 
highly  successful.  Rivington  has  collected  44  cases  in  which  it  has  been 
pertbrmed,  18  idiopathic  and  20  traumatic.  Of  the  idiopathic  cases  3  died 
and  15  recovered  ;  of  these  15,  12  were  cured,  in  8  vision  was  restored,  in  3  it 
was  not  regained,  and  in  one  the  effect  in  this  respect  is  not  mentioned.  The 
remaining  3  cases  were  benefited  by  the  operation.  Of  the  26  traumatic  cases, 
3  died  and  23  recovered.  Of  the  23, 14  were  cm-ed,  1  by  subsequent  injection. 
Vision  was  not  regained  in  4.  In  5  the  operation  failed,  and  2  of  these  were 
subsequently  cured  by  ligature  of  the  opposite  artery.  Four  were  partially 
cured  aud  one  relapsed  after  apparent  cure. 

In  a  very  interesting  case  which  I  saw  in  Velpeau's  wards  in  1839,  both 
orbits  were  affected  ;  and,  as  pressure  on  the  right  carotid  arrested  the 
pulsation  and  bruit  in  both,  that  artery  was  tied.  But  though  the  disease  was 
cured  in  the  left  orbit  by  this  operation,  and  temporarily  arrested  in  the  right, 
it  reappeai-ed  in  the  latter  situation,  and  was  eventually  cured  there  by  the 
ligature  of  the  left  carotid. 

ANEURISM    OF    THE    SUBCIiAVIAN  ARTERY. 

Aneurisms  of  the  Subclavian  occur  in  order  of  frequency  between  those 
of  the  carotid  and  of  tiie  brachio-cephalic  arteries.  They  are  most  often 
met  with  on  the  right  side,  in  the  proportion  of  about  three  to  one  ;  and  this 
would  appear  to  be  in  a  great  measure  dependent  on  their  being  occasioned  by 
direct  violence,  or  by  repeated  or  prolonged  exertion  of  the  arm  ;  thus  they 
commonly  occur  from  falls,  blows  upon  the  shoulder,  or  excessive  fatigue  of 
this  extremity.  From  the  fact  of  the  aneurisms  arising  from  external  violence, 
we  should  expect  to  meet  with  them  most  frequently  in  males,  and  this  we  do 
in  a  remarkable  manner.  Of  120  cases  collected  by  Poland,  only  11  occurred 
in  females,  and  in  4  of  these  instances  the  disease  resulted  from  injury  ;  in  2 
cases,  both  arteries  were  affected.  The  disease  may  be  seated  in  any  part  of 
the  vessel  on  the  right  side,  though  most  commonly  it  is  not  dilated  until 
after  it  has  passed  beyond  the  anterior  scalenus.  On  the  left  side  aneurism 
never  occurs  before  the  artery  has  emerged  from  the  thorax  ;  and  then,  as  on 
the  right,  it  most  commonly  happens  in  the  third  part  of  the  vessel.  Sub- 
clavian aneurism  may  occur  at  any  age  above  21.  It  is  most  common  in 
middle  life  ;  and,  according  to  Poland,  is  three  times  more  frequent  in 
England  than  in  any  other  country. 

Symptoms. — An  aneurism  of  the  subclavian  artery  is  characterized  by  a 
pulsating  compressible  tumour  of  an  elongated  or  ovoid  shape,  situated  at  the 
base  of  the  posterior  inferior  triangle  of  the  neck,  immediately  above  the 
clavicle.  If  it  .be  small,  it  will  disappear  behind  this  bone  on  the  shoulder 
being  raised  ;  as  it  increases  in  size,  it  fills  up  the  whole  of  the  space  above 
the  clavicle  between  the  stei'no-mastoid  and  the  trapezius,  often  attaining  a 
very  considerable  bulk.  In  consequence  of  the  pressure  which  it  exercises  on 
the  brachial  plexus  of  nerves  there  is  pain,  often  attended  by  numbness,  and 
extending  down  the  arm  and  fingers,  usually  with  some  weakness  of  these 
parts.  In  some  instances  there  is  a  spasmodic  affection  of  the  diaphragm, 
owing  to  irritation  of  the  phrenic  nerve.  The  external  jugular  vein  is 
commonly  distended  and  varicose ;  oedema  of  the  hand  and  arm  may  be 
present.  The  tumour  does  not  increase  rapidly  in  size,  owing  to  its  being 
tigl)tiy  compressed  by  the  surrounding  parts  ;  and,  as  the  disease  never 
VOL.  II.  0 


194 


SPECIAL  ANEURISMS. 


extends  inwards,  it  does  not  interfere  with  the  tracliea  or  oesophagus.  In 
some  cases  it  has  been  known  to  extend  downwards  and  ImckwardB,  so  as  to 
implicate  the  pleura  and  the  summit  of  the  lung. 

Diagnosis. — The  diagnosis  of  subclavian  aneurism  is  usually  easy,  and 
presents  no  point  of  a  special  character.  Mayo,  however,  mentions  a  case 
in  which  an  exostosis  of  the  first  rib  pushed  forward  the  subclavian  artery  in 
such  a  way  as  to  cause  it  to  simulate  an  aneurism,  and  eventually  to  airest  the 
pulsation  in  it. 

Results. — As  a  subclavian  aneurism  increases  in  size,  it  may  become 
diffused,  and  burst  either  externally  or  into  the  pleural  sac.  A  spontaneous 
cure  has  more  frequently  occurred  in  this  than  in  any  other  external  aneurism. 

Treatment. — The  treatment  of  subclavian  aneurism  is  in  the  highest  detfree 
unsatisfactory.  Gonvpression  on  the  cardiac  side  can  be  employed  only  when 
the  artery  is  so  irregularly  distributed  that  it  rises  sufficiently  high  in  the 
neck  to  admit  of  pressure  being  applied  between  the  scalenus  and  the  sac. 
Such  a  combination  of  irregular  anatomical  distribution  with  aneurism  must 
.of  necessity  be  excessively  rare  ;  but  in  one  case  in  which  it  occurred,  Poland 
succeeded  in  effecting  a  cure  by  digital  compression  kept  up  for  ninety-six 
hours.  The  tumour  was  then  smaller  and  harder,  but  still  pulsated.  The 
patient  left  the  Hospital,  and,  at  the  end  of  a  month,  the  tumour  was  found  to 
have  become  solid,  and  to  have  ceased  to  pulsate.  The  number  of  cases  in 
which  compression  is  possible  may  perhaps  be  increased  by  performing  the 
operation  under  prolonged  anaesthesia. 

Direct  Pressure  on  the  sac  has  been  tried  in  three  cases,  and  in  all 
successfully.  Warren  of  Boston  made  the  pressure  by  means  of  a  weight ; 
and  Corner  of  Poplar,  by  means  of  a  leathern  cup  moulded  to  the  swelling. 
The  attempts  at  obtaining  consolidation  of  the  tumour  by  comtitutkmal 
means,  have  hitherto  failed,  except  in  some  very  rare  instances.  A  case  is 
reported  by  Yeatman  of  the  cure  of  subclavian  anem-ism  by  Valsalva's  plan 
in  eighteen  months.  Galvajio-puncture  has  been  tried  five  times,  but  only 
once  with  success — in  a  case  under  the  care  of  Abeille.  Tln-ee  cases  have 
been  successfully  treated  by  Laugenbeck  of  Berlin,  and  one  by  Dutoit  of  Berne, 
by  the  subcutaneous  injection  of  ergotin  into  the  integuments  over  the  tumour. 
Manipulation,  as  recommended  by  Fergusson,  has  been  tried  five  times 
(Holmes)  :  once  in  the  hands  of  Little  successfully,  once  by  Fergusson  with 
partial  success,  and  in  the  tlaree  remaining  cases  without  any  advantage. 
The  treatment  deserves  a  further  trial  in  these  cases,  when  we  consider  the 
extreme  danger  of  the  disease  and  the  great  want  of  success  that  attends  other 
means  of  cure. 

Ligature  of  the  Ijrachio-cephalic,  and  of  the  sul>clavian  itself,  internal  to, 
behind,  and  beyond  the  scalenus  auticus,  has  been  practised  for  the  cure  of  this 
form  of  aneurism  ;  it  has  likewise  been  proposed  to  apply  the  distal  operation 
to  the  treatment  of  this  disease,  and  to  amputate  at  the  shoulder-joint. 

When  an  aneurism  is  situated  on  the  right  subclavian  artery  on  the  tracheal 
side  of  the  scalenus,  there  is  no  way  in  which  the  flow  of  blood  through  it  cau 
be  an-ested,  except  by  the  ligature  of  the  brachio-cephalic  artery.  When  it  is 
situated  beyond  the  scalenus,  or  even  behind  it,  ligature  of  the  vessel  hi\s  been 
practised  in  the  first  part  of  its  course  before  it  reaches  this  nmscle.  For 
subclavian  aneurism  on  the  left  side,  in  these  situations,  no  operation  con- 
ducted on  the  Hunteriau  principle  would  be  practicable. 
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Let  us  uow  proceed  to  examine  the  results  that  have  attended  these  opera- 
tive procedures. 

Ligatui'e  of  the  Brachio-Cephalic. — The  brachio-cephalic  artery,  as  may 
be  seen  by  the  accompanying  table,  has  been  ligatured  at  least  seventeen 
times. 


CASES  OF  LIGATURE  OF  BRACHIO-OEPHALIC  ARTERY. 


OPERATOR. 


1.  MOTT. 


2.  Grafe. 


ra. 


m. 


3.  Hall. 


4.  A  Sur- 

geon m 
Paris. 

5.  istorman. 

6.  Bland. 


7.  LiZARS. 


8.  HUTIN. 


9.  Arendt. 

10.  Cooper. 
(San  Fran- 
cisco.) 

11.  Cooper. 
(Do.) 


12.  Gore. 
(Bath.) 


m. 


m. 
m. 


m. 


m. 


m. 
m. 


m. 


57 


abt. 
30 


52 


31 


30 


26 


36 


m. 


52 


NATURE 
OP  DISEASE. 


Subclavian 
aneurism. 


SubclaTian 
aneurism. 


Subclavian 
aneurism. 


Subclavian 
aneurism. 
Subclavian 
aneurism. 


Subclavian 
aneurism. 

HEemorrhage 
from  axilla 
after  ligature, 
of  subclavian. 
Subclavian 
aneurism. 
Subclavian 
and  carotid 
aneurism. 

Subclavian 
and  carotid 
aneurism. 


Subclavian 
and  axillary 
aneurism. 


RESULT. 


REMARKS. 


Died  on  26tli  Tied  an  inch  below  bifurcation, 
day.         Ligature  separated  in  fourteen 
days.  Hfemorrhage  on  23rd  day, 
stopped  by  pressure  :  recurred 
on  2Gth. 

Died  on  68th  Ligature  separated  in  fourteen 
day.         days.    Hfemorrhage  after  sepa- 
ration of  ligature  arrested  by 
cold  and  pressure,  and  did  not 
recur.    Suppuration  of  sac  :  in- 
cision.   Htemoptysis  and  fever. 
Death  without  further  hfemor- 
rhage.    Artery  safely  occluded. 
Died  on  5  th  Artery  was  diseased  and  gave 
day.         way.     Bleeding    arrested  by 
plug  :  death  from  other  causes. 
Died.       Case  referred  to  by  Dupuytren. 

Died.       Died  of  pericarditis  sixty  hours 
after  operation. 
Died  on  18th  Hasmorrhage  from  distal  side 
day.         came  on  on  the  17th  and  18th 
days.  Ligature  applied  to  upper 
portion  of  arter3^ 
Died  on  21st  Ligature  separated  on  17th  day. 
day.         Hemorrhage  on  19th.  Pleurisy 
of  right  side. 
Died  in  12    Punctured  wound  in  axilla,  for 
hours.        which   subclavian   was    tied ; 

secondary    htemorrhage,  and 
then  brachio-cephalic  tied. 
Died  on  8th  Inflammation  of  lung,  pleura, 

day.         and  aneurismal  sac. 
Died  on  9th  Upper  end  of  sternum  and  inner 
dny.         end  of  clavicle  removed.  Dys- 
pnoea and  retention  of  urine: 
pus  in  the  right  kidney. 
Died  on  34th  Bones  removed  as  in  jDrevious 
day.         case.    Patient  was  ap^Darently 
doing  well,    when  secondary 
hismorrhage  appeared.  Imme- 
diate cause  of  death,  hfemor- 
rhage,in  consequence  of  removal 
of  bandages  by  patient. 
Died  on  17th  Artery  partially  cut  through  by 
day.         ligature.     Cardiac  extremity 
not   contracted,  but  jjartially 
plugged  with  dark  coagulum. 
Inflammation    of  subclavian 
vein   (left).    Pus   in  anterior 
mediastinum.     Aneurism  con- 
tracted and  filled  with  coagu- 
lum. 
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CASES  OF  LIGATURE  OP  BRACHIO-CKPIIALIC  ARTERY — {continued .) 


OPERATOR. 


13.  Smyth. 
(New  Orleans.) 


14.  BlCKER- 
STETH. 

(Liverpool.) 


15.  O'Gkady. 
(Dublin.) 

16.  W.  Thom- 

son. 
(Dublin.) 


17.  Bennktt 
May. 


SEX. 


m. 


m. 


AfJE. 


32 


40 


49 


30 


NATURE 
OE  DISEASE. 


Subclavian 
aneurism. 


Subclavian 
aneurism. 


Subclavian 
aneurism. 

Subclavian 
aneurism. 


Subclavian 
aneurism. 


Recovery. 


Died  on  6th 
day. 


Death  next 
day. 
Died  on  42nd 
day. 


Died  on  18th 
day. 


Ligature  applied  to  brachio- 
cephalic a  quarter  of  an  incli 
below  bifurcation,  and  at  same 
time  to  carotid  one  inch  above 
origin.  Hemorrhage  on  15th, 
33rd,  and  51st  days,  arrested  by 
pouringshotinto  the  wound.  Li- 
gature of  right  vertebral  on  54th 
day.  Tumour  returned  ten  years 
afterwards  and  proved  fatal. 

Direct  compression  tried  on  the 
artery  for  two  days.  Then  liga- 
tured above  and  below  the  spot 
where  compression  had  been  ap- 
plied. Death  from  hsemorrhage 
from  the  distal  side. 

Carotid  also  tied.  Apoplectic 
symptoms. 

Secondary  hsemorrhage  30th  and 
39th  days.  The  hsemorrhage 
came  from  an  opening  in  the 
artery,  the  result  of  ulceration. 
It  was  one  quarter  of  an  inch 
above  the  seat  of  ligature.  An 
ox-aorta  ligature  was  used.  No 
trace  of  it  was  found  at  the 
jfo.sf- mortem. 

Secondary  hsemorrhage  from 
ulceration  opposite  the  knot  of 
the  ligature.  Twisted  strands 
of  catgut  used  after  breaking  of 
an  ox-aorta  ligature  ;  coats  not 
divided. 


In  addition  to  the  above  seventeen  oases,  in  whicli  I  have  been  able  to  refer 
to  the  original  records,  the  artery  is  said  to  have  been  tied  by  Lynch  foi- 
secondary  hsemorrhage  after  a  gunshot  wound,  the  patient  dying  of  haemor- 
rhage on  the  12th  day  ;  by  Partridge  of  Calcutta,  for  secondary  hjemorrhage 
after  ligature  of  the  carotid,  the  patient  dying  in  a  few  hours  ;  by  PirogoflF  in 
a  case  of  subclavian  aneurism,  the  patient  dying  in  48  hours  fi'om  diffuse 
inflammation  of  the  sheath  of  the  artery,  pleurisy  and  pneumonia  ;  and  twice 
by  Bugalski,  both  fatal.  In  the  Index  Catalogue  of  the  Library  of  the 
Surgeon-General's  Office,  Washington,  is  a  reference  to  a  paper  by  D.  L. 
Rogers  on  "  A  case  of  successful  ligation  of  the  innoininate  artery,"  but  I 
have  found  no  mention  of  this  case  elsewhere,  and  have  not  been  able  to  refer 
to  the  original  paper.  The  artery  ^Yils  cut  down  upon,  but  not  actually  liga- 
tured by  Porter,  Post,  Aston  Key,  Hoffmann  and  Peixoto. 

As  will  be  seen  from  the  above  table,  there  is  only  one  recorded  case  of 
recovery  after  ligature  of  the  innominate  artery,  and  in  every  instance  but 
otie  with  a  fatal  result.    In  four  other  instances  the  operation  has  been  com- 
menced, but  abandoned  owing  to  miforeseen  difficulties,  and  this  by  some  of 
the  most  skilful  operators  that  their  respective  countries  can  boast  of. 

Although,  in  reasoning  on  the  propriety  of  performing  an  operation,  it  is  not 
in  general  worth  while  to  take  into  consideration  the  difficulties  that  the 
Surgeon  may  encounter,  provided  the  operation  be  at  last  practicable  ;  yet,. 
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■\vbeu  we  consider  the  facfc  of  this  operation  having  been  left  unfinished  in 
consequence  of  insurmountable  difficulties  in  so  large  a  proportion  of  the  cases, 
and  these  in  the  hands  of  Surgeons  who  were  -well  able  to  accomplish  whatever 
was  within  the  limits  of  possibility,  we  may  well  hesitate  to  undertake  so  serious 
a  proceeding.  The  difficulties  to  which  I  have  alluded  do  not  consist  merely 
in  the  position  and  anatomical  relations  of  the  vessel,  but  rather  in  the  condi- 
tion in  which  the  artery  and  the  adjacent  structures  may  be  found  after  the 
vessel  is  exposed.  Thus,  in  Porter's  case,  the  aneurism,  which  was  a  large 
one,  occupied  the  whole  of  the  inferior  posterior  triangle  of  the  neck,  being 
nearly  six  inches  broad  ;  as  no  pulsation  was  traceable  in  the  vessels  beyond 
the  aneurism,  it  was  useless  to  attempt  ligature  on  the  distal  side.  On  ex- 
posing the  brachio-cephalic,  that  vessel  was  found  to  be  diseased,  and  it  was 
not  thought  desirable  to  pass  the  ligature  round  it.  In  consequence  of  the 
exposure  of  the  artery,  however,  the  pulsation  of  the  tumour  gradually 
diminished,  and  at  last  ceased  entirely,  its  bulk  also  becoming  less.  In  Key's 
case,  in  which  it  was  impracticable  to  pass  the  ligature,  it  was  found  after 
death  that  the  brachio-cephalic  was  diseased,  being  dilated  immediately 
after  its  origin  into  an  oblong  tumour,  which  occupied  the  whole  of  the 
artery.  It  is  remarkable  that  in  this  case,  as  in  Porter's,  inflammation  seems 
to  have  taken  place  in  the  artery  in  consequence  of  the  necessary  handling 
to  which  it  was  subjected,  and  that  the  pulsation  in  the  sac  consequently 
diminished. 

The  difficulties  of  the  operation  are  in  themselves  considerable  ;  arising 
from  the  depth  of  the  vessel,  from  its  proximity  to  the  heart,  and  from  the 
neighbourhood  of  large  veins,  which  may  become  turgid,  and  a  wound  of 
which  not  only  obscures  the  incision  with  venous  blood,  but  is  accompanied 
by  the  danger  of  entrance  of  air  into  the  circulation.  The  trunk  of  the 
artery  lies  behind  the  sterno-clavicular  articulation  and  the  upper  part  of  the 
sternum,  and  bifurcates  at  the  level  of  the  upper  border  of  the  clavicle, 
[n  front  of  it  are  the  sterno-hyoid  and  sterno-thyroid  muscles,  and  it  is 
crossed  near  its  upper  part  by  the  right  inferior  thyroid  vein,  and  lower 
down  by  the  left  innominate.  To  the  right  side  is  the  right  innominate  vein. 
The  pneumogastric  nerve  is  behind  and  to  the  outer  side,  not  being  in  close 
relation  with  the  artery.  Behind  the  vessel  are,  at  first  the  trachea,  then  the 
pleura,  the  trachea  being  now  internal  to  the  artery.  The  artery  may  be 
reached  in  the  dead  body  by  an  incision  starting  from  the  sterno-clavicular 
articulation,  and  carried  upwards  for  about  three  inches  between  the  two 
heads  of  the  sterno-mastoid,  but  this  would  not  be  justifiable  in  the  living 
subject,  as  it  does  not  give  sufficient  space.  The  early  steps  of  the  operation 
should  be  the  same  as  in  ligature  of  the  lower  part  of  the  carotid  (see 
Ligature  of  the  Carotid,  p.  175).  The  sterno-hyoid  and  sterno-thyroid 
muscles  must  be  freely  divided,  and  the  carotid  exposed  as  low  down  as 
possible.  This  vessel  serves  as  the  guide  to  the  innominate,  the  finger  being 
passed  along  it  till  the  bifurcation  of  the  main  trunk  can  be  felt.  The 
needle  is  then  guided  by  the  finger,  and  passed  round  the  artery  from  the 
outer  side.  It  is  evident  that  the  vessel  cannot  be  clearly  exposed  in 
this  mode  of  operating,  and  the  needle  is  therefore  passed  somewhat  in  the 
dark.  To  overcome  this  difficulty,  Cooper  removed  the  inner  end  of  the 
clavicle  and  part  of  the  sternum  in  both  his  cases,  and  should  the  operation 
be  repeated  it  is  probable  that  this  would  be  the  safest  plan  of  exposing  the 
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vessel ;  at  any  rate  the  operator  should  be  prepared  to  adopt  it  as  ai, 
extension  of  the  proceeding  first  described  if  necessary.  Even  when  the 
ditticnlties  of  exposing  the  arteiy  have  been  surmounted  its  coats  maybe 
tound  so  diseased,  or  its  calibre  so  increased,  that  it  maybe  undesirable  or 
impossible  to  pass  a  ligature  round  it.  The  failure  in  dcligating  the  artery 
would,  however,  as  we  shall  immediately  see,  appear  to  l)e  less  disastrous  in 
Its  consequences  than  success  ;  for  of  the  three  cases  that  have  just  been 
referred  to  m  which  this  attempt  was  made  and  did  not  succeed,  one  was 
cured  of  the  disease,  the  artery  being  obliterated  by  thrombosis,  consequent 
upon  inflammation  of  its  coats,  set  up  by  the  manipulation  duriiK^  the 
operation  ;  and  m  another,  Key's  patient,  an  attempt  to  set  up  this  pro- 
cess appears  to  have  been  made,  the  tumour  becoming  solid  and  ceasing  to 
pulsate  ;  whereas,  in  every  case  but  one  in  which  the  vessel  has  been  ligatured 
a  fatal  result  has  speedily  ensued. 

The  results  of  the  ligature  of  the  vessel  are  then  in  the  highest  degree  dis- 
couragmg;  for  of  all  the  cases  in  which  it  has  been  done,  only '"one  has 
recovered.  Of  the  cases  recorded  in  the  table  nine  died  of  secondarv  haemor- 
rhage :  one  from  inflammation  of  the  lungs  or  pleura,  one  from  pericarditis, 
one  from  diseased  kidney,  one  from  phlebitis  and  suppuration,  one  from 
'  apoiDlectic  symptoms,"  and  three  from  causes  that  are  not  mentioned. 

In  one  case,  that  of  Hall,  the  artery  was  transfixed  by  the  aneurism-needle  : 
hjBmorrhage  occurred  at  the  time,  which  was  arrested  by  plugging,  and  did 
not  recur,  the  patient  dying  from  other  causes.    In  three  cases°  those  of  Mott, 
Bland,  and  Lizars,  the  htemorrhage  came  on  shortly  after  the  separation  of  the 
bgature ;  but  in  Grafe's  it  did  not  occur  for  fifty-one  days  after  this,  the  cicatrix 
m  the  artery  having  then  probably  given  way  under' the  influence  of  some 
imprudent  movement  on  the  part  of  the  patient.    In  Cooper's  second  case  the 
patient  appeared  to  be  going  on  well  for  some  weeks,  when  secondary  hemor- 
rhage appeared.    Learning  that  nothing  further  could  be  done,  the  patient 
tore  ofi'the  bandages  when  alone,  and  bled  to  death.    In  Bickersteth's  case, 
the  artery  had  been  injured  by  the  previous  compression  applied  by  means  of 
a  leaden  wire.    The  ligature  was  applied  on  each  side  of  the  bruised  spot : 
but  secondary  hemorrhage  proved  fatal  on  the  sixth  day.    With  such  results 
as  these,  there  can  be  but  one  opinion  as  to  the  extreme  danger  of  such  an 
operation.    Thompson's  case  was  the  first  in  which  a  ligature  not  intended 
to  cut  through  the  coats  of  the  artery  has  been  applied.    The  material  used 
was  the  ox-aorta  ligature  recommended  by  Barwell.    Although  the  patient 
died  from  secondary  hasmorrhage  on  the  forty-second  day,  the  result  was  to 
some  degree  encouraging,  for  the  blood  had  escaped  from  an  ulcerated  open- 
ing at  the  bifurcation,  and  not  from  the  seat  of  ligature.    The  opening  seems 
to  have  been  the  result  of  ulceration  from  a  small  cavity  left  after^  partial 
healing  of  the  wound,  and  it  seems  probable  that  the  blood  was  supplied  by  a 
recurrent  stream  through  the  vertebral.    In  Bennett  ]\ray's  case  the  ox-aorta 
ligature  broke,  and  as  a  substitute  several  strands  of  catgut  twisted  together 
were  used.    Ulceration  took  place  opposite  the  knot  of  the  ligature,  and  death 
occurred  from  secondary  hemorrhage.  The  only  successful  case,  that  in  which 
Smyth  of  New  Orleans  was  the  operator,  is  one  of  the  most  remarkable  on 
record,^  but  in  reality  affords  no  evidence  as  to  the  possibility  of  safely 
ligaturing  the  brachio-cephalic  trunk.    For  in  this  case  the  carotid  was  also 
tied  so  as  to  stop  the  regurgitant  flow  of  blood;  yet.  notwithstanding  this 
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precaution,  on  the  fourteenth  day  severe  hgemorrhage  to  syncope  occurred. 
This  hemorrhage  recurred  at  intervals  for  a  period  of  thirty-seven  days,  and 
was  temporarily  arrested  bv  filling  the  wound  with  shot,  till,  on  the  fifty-first 
day  after  the  operation,  a  "terrific"  hasmorrhage  took  place,  stopped  by 
syncope.  As  this  bleeding  came  from  the  distal  side  and  fi^om  the  subclavian 
artery,  the  vertebral  was  tied,  with  perfect  success— no  bleeding  recurring. 
This  fact  is  of  the  utmost  surgical  value  ;  it  shows  that  the  secondary  hemor- 
rhage, which  maybe  looked  "upon  almost  as  the  necessary  sequence  of  the 
ligature  of  the  innominate  artery,  may  be  arrested  and  the  patient's 
life  saved  by  the  ligature  of  the  principal  arterial  branch  that  communicates 
with  and  that  carries  regurgitant  blood  into  the  distal  end  of  the  artery  which 
was  originally  ligatured.  This  fact  is  entirely  new  in  operative  sm^'ery  ;  and 
the  establishment  of  it,  as  well  as  the  skill  and  courage  that  were  displayed  in 
the  operative  procedures  required  in,  and  the  general  management  of  this  case, 
reflect  the  highest  credit  on  Smyth.  I  am  indebted  to  him  for  the  farther 
histoiy  of  this  unique  case.  After  ten  years  of  good  health,  in  which  the 
patient  was  able  to  foUow  his  employment  as  a  ship's  steward,  the  pulsation 
returned  and  the  tumour  reached  a  size  larger  than  before.  Thinking  it  might 
be  fed  by  the  internal  mammary,  Smyth  ligatured  that  vessel,  but  without 
result.  About  six  months  after  an  abscess  formed  over  the  sac,  and  the 
aneurism  became  diffused  into  it,  and  as  a  last  effort  to  save  the  patient's  life, 
Smyth  performed  the  heroic  operation  of  laying  open  the  sac.  The  hemor- 
rhage was  profuse,  and  the  openings  of  the  vessels  into  the  sac  could  not  be 
seen,  so  that  the  operator  had  to  content  himself  with  plugging  the  wound. 
The  patient  died  a  few  days  after.  The  post-mortem  examination  showed  that 
the  circulation  had  been  carried  on  chiefly  by  means  of  the  aortic  intercostals 
and  branches  of  the  axillary  artery.  As,  therefore,  the  operation  has  hitherto 
been  fatal  in  every  case  but  one,  it  should  without  doubt  be  undertaken  with 
much  hesitation,  and  only  as  a  last  resource. 

Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course  is  rarely 
practicable  in  cases  of  subclavian  aneurism,  as  this  part  of  the  vessel  is  more 
or  less  completely  covered  by  the  sac.  Poland  has,  however,  collected  twenty- 
one  cases  in  which  this  operation  has  been  performed  for  subclavian  or  sub- 
clavio-axillary  aneurism.  Of  these  nine  recovered.  The  sac  was  punctured 
in  two  cases— by  Listen  and  Travers.  The  majority  of  the  deaths  were  from 
hemorrhage.  Warren  relates  a  remarkable  case  occurring  in  a  lady  aged 
thirty,  who  was  afflicted  by  an  aneurism  just  above  the  clavicle.  The  patient 
was  excessively  deformed  from  club-foot  and  curvature  of  the  spine,  so  that 
the  two  first  ribs  rose  above  the  clavicle,  passing  obhquely  across  the  neck  and 
carrying  the  artery  upwards  and  backwards,  so  that  it  lay  parallel  to,  and 
about  an  inch  from,  the  external  border  of  the  trapezius.  This  peculiarity  of 
position  enabled  Warren  to  tie  the  artery  on  the  cardiac  side  of  the  tumour, 
and  the  case  had  a  successful  issue. 

Ligature  of  the  First  Part  of  the  Subclavian  has  been  performed  for 
aneurisms  situated  on  the  right  subclavian  artery,  behind  or  beyond  the 
scalenus.  When  we  consider  the  anatomical  relations  of  that  portion  of  the 
rigljt  subclavian  w^hich  intervenes  between  the  brachio-ccphalic  artery  and 
the  tracheal  edge  of  the  scalenus  anticus  muscle,  we  are  at  once  struck  with 
the  great  difficulties  of  this  undertaking  ;  and  when  we  reflect  on  the  position 
in  which  the  ligature  will  be  placed  between  the  onward  current  of  blood  in 
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the  brachio-cephahc  on  the  one  side,  and  the  regurgitant  stream  conveyed  bv 
the  vertebi-al  the  thyroid  axis,  the  internal  mammary  and  superior  intercostal, 
into  the  subclavian,  immediately  beyond  the  seat  of  deligation  on  the  other 
side,  we  can  scarcely  anticipate  any  but  the  most  disastrous  results,  unless  the 
vessel  can  be  successfully  occluded  without  dividing  its  coats 

With  reference  to  the  mere  difficulties  of  the  operation,  Fergusson  justly  charac- 
terizes It  as  the  most  serious  in  Surgery  ;  the  proximity  of  the  common  carotid 
artery  on  one  side,  the  internal  jugular  vein  on  the  other,  the  innominate  vein 
below,  the  vagus  and  numerous  small  venous  trunks  in  front,  the  recurrent 
laryngeal  nerve  and  pleura  behind,  constitute  relations  of  sufficient  importance 
to  justify  Fergusson's  opinion.  But  supposing  these  difficulties  overcome,  and 
the  ligature  applied,  this  must  be  situated,  as  has  just  been  stated,  in  such  a 
position  with  a  strong  current  of  blood  flowing  upon  each  side  of  it,  as  to 
render  the  formation  of  an  internal  coagulum  impossible,  and  thus  up  to  the 
present  time  secondary  haemorrhage  has  invariably  occurred  when  the  ligature 
separated.    Whether  the  application  of  an  absorbable  hgature  without  division 
ox  the  coats  of  the  artery  will  be  more  successful  remains  to  be  seen.  Besides 
the  danger  of  secondary  haemorrhage  from  these  causes,  there  would  be  the 
additional  risk  of  the  coats  of  the  artery  being  diseased,  as  we  commonly  find 
them  to  be  m  a  more  or  less  morbid  state  in  the  immediate  vicinity  of 
aneurisms  ;  and,  thus  being  rendered  insusceptible  of  healthy  repair  ulcera- 
tion and  sloughmg  would  take  place  along  the  track  of  the  ligature, 'causino- 
the  probability  of  a  recurrence  of  haemorrhage.    Thus,  in  CoUes's  case  it  wal 
seen  on  exposing  the  subclavian  artery,  that  the  aneurism  had  extended  in 
such  a  way  towards  the  carotid,  that  it  was  doubtM  whether  any  part  of  the 
affected  vessel  continued  sound.    On  exposing  fully,  it  was  found  that  only  a 
space  of  the  vessel  three  lines  in  length  remained  free  between  the  sac  and  the 
bifurcation  of  the  brachio -cephalic,  and  it  was  in  this  narrow  space  that  the 
ligature  was  applied. 

_  The  right  subclavian  has  been  ligatured  on  the  tracheal  side  of  the  scalenus 
m  fourteen  cases,  all  of  which  proved  fatal :  twelve  from  hemorrhage,  one 
from  inflammation  of  the  pericardium  and  pleura,  and  one  from  pyaemia.' 
The  cases  are  as  follow  : — 


SDROEON. 


COLLES. 
MOTT. 

Hayden. 

O'Keilly. 

Paktridge. 

LiSTON.* 

LiSTON.f 

OUVILLIER.J 

RODOERS. 

AUVERT.§ 

AUVERT.§ 

Arndt. 
Baybk. 

HOBABT.J 


SEX.  I  AGE. 


m. 

f. 

f. 
m. 
m. 
m. 
m. 
m. 
m. 


in. 
111. 
f. 


33 
21 
57 
39 
38 


42 


34 
21 


DATE  OF  DEATH, 


CAUSt;  OF  DEATH. 


4th  day. 
]  8th  day. 
12th  day. 
13th  day, 

4  th  day. 
13th  daj. 
3()th  day. 
10th  day. 
14th  day. 
nth  day. 
22nd  day. 

.'jtli  day. 
24  hour.s. 
KJth  day. 


Hasmorrhage. 
Hiemorrhage. 
Hsemorrhage. 
Ha;morrhage. 
Pericarditis  and  pleurisy. 
Hajmorrhage. 
Hfemori'hage. 
Hajinorrliage. 
Hajmorrhage. 
Hicmorrlinge. 
Hajniorrhage. 
Pyaemia. 
Hicniorrhage. 
Haemorrhage  from  the 
carotid. 


Thus  it  will  be  seen  that,  while  the  operation  is  bad  in  principle,  it  is  most 

III  this  case  tlic  carotid  was  also  tied,  but  the  hemorrhage  came  from  the  subrlavian  (Fig.  481) 
t  Fig.  480.  X  Carotid  also  tied.  §  JBefemd  to  by  J.  H.  Pow.^r. 
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Fig.  4S0. — Ligature  of  the  Subclavian  in  tlie  First  Part  dI' 
its  Course,  by  Liston. 


uuforfcuDate  in  practice.  Tliis  appalling  Table  needs  no  comment.  It  is,  to 
my  mind,  conclusive  as  to  the  merits  of  the  operation,  the  patient  having,  in 
eveiy  case  but  two,  been  carried  olf  by  secondary  htemorrhage  from  the 
distal  side  of  the  ligature,  in  consequence  of  the  close  proximity  of  numerous 
collateral  branches  (Fig.  480)  ;  and  in  the  two  exceptional  cases  the  operation, 
although  performed  skilfully,  proved  fatal  in  one  instance  from  pericarditis 
and  pleurisy,  and  in  the  other 
from  pyaemia,  before  the  period 
at  which  secondary  hEemor- 
rhage  might  have  been  ex- 
pected. Liston,  in  one  case, 
ligatured  the  root  of  the  com- 
mon carotid,  as  well  as  that 
of  the  subclavian,  hoping  in 
this  way  to  diminish  the  risk 
of  secondary  hsemorrhage,  by 
arresting  the  current  of  blood 
which,  by  sweeping  into  the 
carotid  past  the  mouth  of  the 
subclavian,  would  necessarily 
wash  away  any  coagulum  that 
might  be  formed  in  this  artery.  But  his  expectations  were  not  realised  ; 
hfemorrhage  took  place  as  usual,  and  from  that  portion  of  the  artery  which 
lay  on  the  distal  side  of  the  ligature,  the  blood  having  been  carried  into  this 
end  of  the  vessel  in  a  retrograde  course,  through  the  connection  existing  be- 
tween the  vessels  arising  from  it  at  this  point,  and  those  on  the  opposite  side 
of  the  head  and  neck,  as  illustrated  by  the  annexed  cut  (Fig.  481),  taken 
from  the  preparation  of  the  case  in  the  University  College  museum.  Indeed, 
this  is  the  great  danger  to  be  ap- 
prehended after  ligature  of  the  sub- 
clavian artery  on  the  tracheal  side 
of  the  scalenus,  depending  as  it  does 
on  the  anatomical  relations  and  con- 
nections of  the  vessel,  which  no  skill 
on  the  part  of  the  operator  can  in 
any  way  lessen,  and  which,  in  my 
opinion,  ought  certainly  to  cause  the 
operation  of  ligature  of  the  subcla- 
vian in  the  first  part  of  its  course 
to  be  banished  from  surgical  prac- 

'  tice,  unless  further  experience  shows 
that  absorbable  ligatures  can  be  ap- 

,  plied  with  certainty  in  such  a  way  as 

'  to  occlude  the  artery  without  risk 
of  ulceration  or  division  of  its  coats. 

The  method  of  operating  that  has 
been  most  commonly  adopted  is  the  same  as  that  already  described  for  ligature 
of  the  root  of  the  carotid.    "When  the  vessels  are  exposed,  the  jugular  vein 

:  is  drawn  outwards  with  a  copper  spatula,  and  the  subclavian  is  thus  brought 

I  into  view.    The  needle  is  passed  from  below  upwards. 


Fig.  -ISl. — Ligature  of  the  Subclavian  and  Carotid 
for  Subclavian  Aneurism,  by  Liston. 
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Ligature  of  the  First  Part  of  the  Left  Subclavian  is  scarcely 
practicable,  on  account  of  the  depth  at  which  the  artery  is  situated.  It 
has,  however,  been  performed  in  one  case  by  Dr.  J.  R.  Rodgei's  of  New  York  ; 
and  it  was  attempted  once  by  Sir  Astley  Cooper,  who  failed  to  secure  the 
vessel,  and  is  said  to  have  wounded  the  thoracic  duct.  In  another  case 
McGrill  exposed  the  artery,  and  temporarily  compressed  it  with  a  pair  ol 
forceps.  The  pleura  was  wounded  in  the  operation,  and  the  patient  died  oii 
the  sixth  day  of  pleurisy. 

Thus  it  will  be  seen  that,  in  every  case,  except  Smyth's,  in  which  an 
aneurism  of  the  subclavian  artery  has  been  subjected  to  ojjeration,  wliether  by 
ligature  of  the  brachio-cephah'c  or  of  the  subclavian  itself  internal  to  the 
scaleni,  the  result  has  been  a  fatal  one.  As  this  unfortunate  termination  is  in 
no  way  to  be  attributed  to  Avant  of  skill  on  the  part  of  the  operators, — who 
have  been,  without  exception,  men  greatly  distinguished  for  the  possession  of 
this  veiy  quality, — but  is  dependent  solely  on  certain  anatomical  peculiarities 
in  the  arrangement  of  these  vessels,  by  which  their  successful  ligature  has 
been  rendered  all  but  impossible,  a  repetition  of  these  attempts  can  hardly 
be  recommended.  What  then  are  we  to  do  ?  Are  we  to  leave  patients 
labouring  under  aneurism  of  the  subclavian  artery  to  inevitable  death, 
without  making  an  eiFort  to  save  them  ?  Or  does  surgery  offer  other  modes 
of  treatment  besides  those  just  mentioned,  by  which  we  may  hope  to  arrive  at 
more  successful  results  ? 

Without  mentioning  direct  pressure,  manipulation,  or  galvano-puncture. 
which  are  certainly  deserving  of  further  trials  in  combination  with  appropriate 
constitutional  treatment,  three  modes  of  treatment  present  themselves  : — 

1.  Compression  of  the  Artery  where  it  passes  over  the  First  Rib,  and 
consequently  on  the  Distal  side  of  the  Tumour. 

2.  Ligature  of  it  on  the  Distal  Side,  above  or  below  the  Clavicle. 

3.  Amputation  at  the  Shoulder-joint,  and  Distal  Ligature  of  the  Artery. 

1 .  Compression  of  the  Artery  on  the  Distal  Side  of  the  Sac  could  be 
effected  only  where  it  crosses  the  first  rib,  and  consequently  would  be  applicable 
only  to  those  rare  cases  in  which  the  aneurism  springs  from  the  first  part 
of  this  vessel.  This  plan  has  never  been  tried  :  partly,  perhaps,  on  accoimt  of 
the  difficulty  in  applying  pressure  in  this  situation,  and  partly,  probably,  on 
account  of  the  want  of  success  that  has  attended  procedures  of  this  kind  when 
applied  to  vessels  in  other  situations. 

The  difficulty  in  applying  the  compression  might,  I  think,  be  overcome  by 
Ihe  use  of  an  instrument  of  which  a  representation  is  given  by  BourgeiT. 
The  efficiency  of  the  compression  would  be  materially  increased  by  the 
employment  of  direct  pressure  on  the  tumour,  or  of  galvano-puncture  or 
acupuncture  at  the  same  time,  and  in  this  way  a  coagulnm  might  be  formed 
in  the  sac.  Although  too  much  ought  not  to  be  expected  from  this  mode  of 
treatment,  yet  I  think  it  might  with  propriety  be  tried  in  cases  of  the  kind 
that  has  been  mentioned. 

2.  Distal  Ligature  of  the  Subclavian  Artery  in  the  Third  Part  of 
its  Course  has  beeu  suggested,  and  may,  perhaps,  hold  out  some  iirospect  ol 
success  in  cases  of  aneurism  situated  behind  or  internal  to  the  scalenus.  In  an 
aneurismal  sac  springing  from  the  artery  in  this  situation,  the  principal  current 
of  blood  would,  in  all  probability,  be  that  which  is  destined  for  the  supply  of 
the  upper  extremity.    Some  of  the  branches  arising  from  the  artery  before 


SUBCLAVIAN— OTHER  MODES  OF  TREATMENT.  203 


it  has  passed  beyond  the  scalenus  anticus  would,  doubtless,  be  more  or  less 
compressed,  and  thus  obliterated  by  the  tumour  ;  or  they  might  be  obstructed 
by  an  extension  of  the  laminated  fibrin  over  their  orifices.  If,  therefore,  the 
supply  to  the  upper  extremity  could  be  cut  off,  there  might  be  a  possibility 
of  those  changes  taking  place  within  the  sac  which  are  necessary  for  the 
obliteration  of  its  cavity.  The  principal  obstacles  to  this  desirable  result 
would  necessarily  be  the  transverse  cervical  and  suprascapular  arteries ; 
which,  being  the  two  vessels  that  are  more  particularly  destined  to  carry  on 
the  circulation  in  the  upper  extremity  after  the  ligature  of  the  subclavian, 
would  necessarily,  if  not  occluded,  undergo  dilatation,  and  thus  continue  to 
di'aw  too  large  a  cuiTent  of  blood  through  the  sac  for  stratification  of  its 
contents  to  take  place  ;  and,  if  they  were  occluded,  there  would  be  danger  of 
gangrene  of  the  arm  from  insufficient  vascular  supply. 

Dupuytren  ligatured  the  axillary  artery  under  the  pectoral  muscles  for  a  case 
of  subclavian  aneurism,  two  arterial  branches  being  divided  in  the  incisions 
through  the  fat  and  areolar  tissue  ;  and  the  patient  died  on  the  ninth  day. 
This  operation  could  not  be  expected  to  succeed  ;  for  between  the  ligature  and 
the  sac  are  the  large  and  numerous  alar,  acromial,  and  thoracic  branches  of  the 
axillaiy  artery,  which  would  continue  to  be  fed  by  a  current  sent  through  the 
tumour,  and  thus  preclude  the  possibility  of  its  contents  being  sufficiently 
stationary  for  cure  to  result.  Laugier  performed  the  distal  operation  in  a 
supposed  case  of  subclavian  aneurism,  which  afterwards  turned  out  to  be  one 
of  the  brachio-cephalic  artery.  In  addition  to  Dapuytren's  case,  the  opera- 
tion has  heeu  done  by  Petrequin,  Schuh,  and  Canton,  in  ah  instances  without 
benefit. 

3.  The  above-mentioned  difficulties  are  met  by  a  plan  of  procedure, 
originally  suggested,  I  believe,  by  Pergusson.  It  is  Amputation  of  the 
Arm  at  the  Shoulder-joint,  followed  by  Distal  Ligature  of  the  Artery 

— a  desperate  undertaking,  truly,  but  for  a  desperate  disease,  it  must  be  remem- 
bered, and  one  that  under  ordinary  surgical  treatment  is  almost  incurable. 

The  artery  might  be  hgatured  before  the  amputation.  "  It  is  known,"  says 
Fergusson,  "  that  amputation  at  the  shoulder- joint  is  generally  a  very  successful 
operation  ;  so  far  as  this  wound  is  concerned,  then,  there  might  be  little  to 
apprehend,  but  the  effect  on  the  tumour  is  not  so  easily  foretold.  Ligature 
of  the  axillary  artery  on  the  face  of  the  stump  might  here  be  reckoned  like 
Brasdor's  operation  ;  yet  there  is  a  vast  difference,  for  in  the  latter  case  the 
■same  amount  of  blood  which  previously  passed  towards  the  upper  extremity 
would  still  find  its  way  doM'n,  and  probably  part  of  it  would  run  through  the 
■  sac  ;  Avhereas  were  the  member  removed,  as  the  same  quantity  would  no 
longer  be  required  in  this  direction,  the  tumour  might  possibly  be  much  more 
under  the  control  of  pressure.  The  value  of  such  a  suggestion  remains  yet  to 
be  tested,  however,  and  it  would  be  futile  to  reason  upon  it  at  present.  It 
might  be  a  judicious  venture  first  to  tie  the  axillary  under  the  clavicle  ;  and 
then,  if  it  were  found  that  the  aneurism  still  increased,  amputation  might  be 
performed,  either  immediately  before  or  after  the  separation  of  the  ligature." 

Were  a  case  of  aneurism  of  the  subclavian  artery  internal  to  the  scalenus  to 
present  itself  to  me,  the  plan  that  I  should  adopt  would  be,  first,  the  employ- 
'ment  of  pressure  on  the  vessel  at  the  distal  side  of  the  tumour,  if  practicable  ; 
f^hould  this  fail,  I  would,  if  the  disease  were  situated  behind  or  internal  to 
the  s(;alenus,  ligature  the  lu-tery  in  the  third  part  of  its  course  ;  and,  did 
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that  not^  succeed  in  checking  the  ijicreasc  of  the  aneurism,  I  would  perform 
amputation  at  the  shoulder-joint,  as  recommended  by  Fergusson.    Should  the  i 
aneurism  occupy  the  artery  after  it  has  passed  the  scalenus,  direct  pressure  on 
the  sac  holds  out  the  best  prospect  of  success.    Should  that  fail,  I  would  not 
attempt  the  ligature  of  the  artery  below  the  clavicle  ;  as  it  is  an  operation  the 
result  of  which  is  most  unsatisfactory,  and  would  not  prevent  a  large  current 
through  the  sac  for  the  supply  of  the  collateral  circulation  of  the  arm  ;  Imt  I  I 
would  at  once  have  recourse  to  amputation  at  the  shoulder,  and  then  ligature 
the  vessel  as  near  as  possible  to  the  sac.    It  is  true  that,  even  in  this  case,  the 
ligature  wottld  be  below  the  brauches  that  are  given  off  under  the  pectoral 
muscles  ;  but,  as  the  arm  would  be  removed,  they  could  not  undergo  any  i 
dilatation  for  the  supply  of  the  collateral  circitlation  of  the  upper  extremity. 

The  first  case  in  which  this  operation  Avas  performed,  was  by  Speuce  in 
18G4.  The  patient  lived  for  four  years  ;  and,  although  the  aneurism  was  not  i 
cured,  the  result  afforded  good  promise  of  success  for  the  future.  For  the 
first  ten  days  after  the  operation,  the  pulsation  was  scarcely  to  be  felt ;  aud 
when  the  patient  left  the  hospital  the  tumour  had  diminished  to  one-third 
of  its  former  size.  The  artery  was  tied  in  two  places — where  it  was  cut,  and 
also  just  beyond  the  tumour.  Before  the  patient's  death — which  proijaljly 
arose  from  internal  aneurism — the  tumour  had  increased  somewhat  towardi^ 
the  chest.  Since  this  Holden  and  Heath  have  performed  the  operation,  but 
without  success.  In  both  cases,  however,  the  aneurism  was  traumatic  in  its 
origin,  and  had  attained  a  large  size  before  amputation  was  practised.  Hence 
the  chances  of  consolidation  aud  cure  were  materially  lessened. 

Ligature  of  the  Vertebral  Artery. — This  bold  and  difficult  operation 
was  first  performed  on  the  living  body  by  Smyth  of  New  Orleans,  who  had 
recourse  to  it  to  check  regurgitant  liEemorrhage  after  ligatm-e  of  the  innomi- 
nate for  subclavian  aneurism  (p.  196).  I  will  give  the  details  of  the  operation 
in  the  words  of  Smyth. — "The  head  of  the  patient  being  thrown  back  and 
slightly  turned  to  the  left,  an  incision  two  inches  in  length  was  made  along  the 
posterior  border  of  the  sterno-mastoid  muscle,  commencing  at  the  point  where 
the  external  jugular  vein  crosses  this  muscle  aud  terminating  a  little  above  the 
clavicle  ;  the  edge  of  the  muscle  being  exposed  and  drawn  to  the  inner  side, 
the  prominent  anterior  tubercle  of  the  transverse  process  of  the  sixth  cervical 
vertebra  was  readily  felt  and  taken  for  a  guide.  Immediately  before  this  aud 
in  a  vertical  line  with  it  lies  the  artery.  A  layer  of  fascia  was  now  divided : 
some  loose  cellular  tissue  with  lymphatics  and  the  ascending  cervical  artery  \ 
were  pulled  to  the  inner  side  ;  and  a  separation  was  made  between  the 
scalenus  anticus  and  longus  colli  muscles  just  below  their  insertion  into  the 
tubercle,  when  the  artery  and  vein  became  visible  ;  the  latter  was  drawn  to 
the  outer  side  (this  is  important),  and  the  needle  passed  around  the  former 
from  without  inwards." 

In  1881,  "W.  Alexander  of  Liverpool  suggested  ligature  of  the  vertebral  as  a 
means  of  curing  or  relieving  epilepsy.  He  performed  the  operation  in  several 
cases  at  first  with  apparent  benefit,  but  subsequent  observation  showed  that 
the  improvement  was  merely  temporary.  The  operation  was  repeated  in  two 
cases  by  Watson  Cheyue.  The  method  of  operating  was  that  above  described, 
and  the  results  so  far  as  the  operation  was  concerned  were  satisfactory  in  the 
great  majority  of  the  cases. 
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ANEURISM    OF    THE    AXILLARY  ARTERY. 

This  avfceiy,  though  less  commonly  the  seat  of  aneurism  than  other  large 
vessels,  such  as  those  of  the  ham,  the  groin,  and  the  neck,  yet  is  not  un- 
frequently  diseased.  This  is  due  chiefly  to  its  situation,  its  proximity  to  the 
shoulder-joint  causing  it  to  be  subjected  to  the  very  varied,  extensive,  and 
often  forcible  movements,  of  which  that  articulation  is  the  seat.  Amongst 
the  most  frequent  causes  of  axillary  aneurism,  may  be  mentioned  falls  upon 
the  shoulder  or  upon  the  outstretched  hands,  and  in  many  cases  the  eflPorts 
made  at  reducing  old  standing  dislocations,  instances  of  which  are  recorded  by 
Pelletan,  Flaubert,  Warren,  and  Gibson,  the  head  of  the  bone  in  these  cases 
having  probably  contracted  adhesions  to  the  artery.  Axillary,  like  sub- 
clavian aneurism,  occurs  more  commonly  on  the  right  than  on  the  left  side, 
and  is  met  with  in  especial  frequency  among  men  ;  of  37  cases,  only  3  occurred 
in  women.  I  am  acquainted  with  one  case  only  in  which  both  axillary  arteries 
became  aneui-ismal ;  it  occurred  to  Furner  of  Brighton.  In  this  remarkable 
case  both  axillary  arteries  became  affected,  an  interval  of  about  fifteen  months 
intervening  between  the  formation  of  the  two  aneurismal  tumours  ;  and  the 
subclavian  was  ligatured  on  both  sides  successfully. 

Symptoms. — In  axillary  aneurism  there  are  three  sets  of  symptoms,  atten- 
tion to  which  will  usually  enable  the  Surgeon  to  recognize  the  disease  ;  these 
are,  the  existence  of  a  tumour  in  the  axilla,  the  pain  that  it  occasions,  and 
the  affections  to  which  it  gives  rise  in  the  limb. 

The  precise  situation  at  which  an  aneurism  of  the  axillary  artery  presents 
externally,  will  depend  upon  whether  it  springs  from  that  portion  of  the  vessel 
that  lies  above,  beneath,  or  below  the  lesser  pectoral  muscle.  If  fi-om  above^ 
it  will  appear  as  a  tumour  seated  immediately  below  the  clavicle  and  occupying 
the  triangular  space  between  the  upper  margin  of  the  lesser  pectoral  and  that 
bone  ;  if  it  be  lower  down,  it  will  raise  the  anterior  fold  of  the  axilla,  being 
prevented  from  extending  much  out  of  this  space  by  the  dense  fascia  that 
stretches  across  from  one  side  to  the  other.  The  tumour,  which  is  at  first  soft 
and  compressible,  has  usually  a  whizzing  bruit ;  and  its  pulsations,  which  are 
expansile,  may  be  arrested  by  pressure  upon  the  subclavian  artery,  where  it  passes 
over  the  first  rib.  It  usually  increases  with  great  rapidity,  owing  to  the  little 
resistance  opposed  by  the  loose  areolar  tissue  in  this  situation,  and  most  com- 
monly extends  downwards  and  forwards,  causing  the  hollow  of  the  axilla  to. 
disappear.  In  some  rare  instances,  however,  the  tumour  has  been  known  to- 
take  a  direction  upwards  under  the  lesser  pectoral,  and  into  the  areolar  interval 
above  that  muscle,  or  even  underneath  the  clavicle  into  the  acromial  angle 
between  it  and  the  trapezius.  It  is  fortunately  rare  for  an  aneurism  to  take  such 
a  course,  as  it  would  present  serious  difiiculty  in  the  compression  or  ligature 
of  the  subclavian  ;  and  there  is  more  than  one  instance  on  record,  in  which  the 
sac  has  been  punctured  in  the  attempt  to  pass  the  needle  round  this  vessel. 
"When  the  aneurism  is  seated  high  up,  it  not  unfrequently  happens  that  the 
clavicle  is  pushed  upwards  by  the  pressure  of  the  tumour  "beneath  it— a  com- 
plication of  considerable  moment  in  reference  to  the  operation,  the  difficulties 
of  which  are  greatly  increased  by  it.  The  fre^svre  of  the  tumour  upon  neigh- 
bouring parts  may  give  rise  to  serious  consequences  ;  thus  it  may  produce  a 
carious  state  of  the  first  and  second  ribs,  and  the  compression  of  the  brachial 
plexus  will  occasion  pain  and  numbness  in  the  upper  extremity.    The  affec- 
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Hons  of  the  limb  occasioned  by  the  aneurism  are  diminution  or  extinction  of 
tlie  radial  pulse,  oedema,  coldness,  and  loss  of  muscular  ijower.  In  some  cases 
the  brachial  artery  beyond  the  tumour  would  appear  to  be  obstructed,  no 
pulsation  being  perceptible  in  it.  Compression  of  the  axillary  vein  may  occa- 
sion cedema  of  the  hand  and  arm,  with  some  diminution  in  the  temperature  of 
the  limb  ;  and  these  symptoms,  if  the  tumour  attain  a  very  large  size,  may 
amount  even  to  indications  of  impending  gangrene. 

Diagnosis. — The  diagnosis  of  axillary  aneurism  is  usually  readily  made  ; 
there  being  but  two  diseases  with  which  it  can  well  be  confounded,  viz.', 
chronic  enlargement  and  suppuration  in  the  glands  of  the  axilla,  and  pulsating 
tumour  of  the  bones  in  this  region.    From  glandular  or  othfr  abscess,  the 
diagnosis  is  generally  easy ;  but  I  have  seen  some  cases  in  which,  pulsatioii 
being  communicated  to  their  contents  by  the  subjacent  artery,  it  was  some- 
what difficult  to  distinguish  the  nature  of  the  tumours.    Here,  however,  the 
history  of  the  case  and  its  speedy  progress  to  pointing  will  indicate  its  true 
Qature.    From  soft  pulsating  sarcomata  of  the  head  of  the  humerus,  the 
diagnosis  is  not  always  so  easy ;  and  there  are  at  least  two  instances  on  record 
in  which  the  subclavian  artery  has  been  hgatured  for  disease  of  this  kind  on 
the  supposition  of  its  being  an  aneurism.    In  these  cases  it  has,  however, 
generally  been  observed  that  the  tumour  first  made  its  appearance  on  the  fore 
part  of  the  shoulder,  and  not  in  the  usual  situation  of  axillary  aneurism  ;  that 
it  was  from  the  first  firm,  smooth,  elastic,  but  nearly  incompressible  ;  and 
that,  although  it  presented  distinct  pulsation,  there  was  no  true  bellows-sound, 
but  rather  a  thrilhng  bruit  perceptible  in  it.    The  most  important  diagnostic 
mark,  perhaps,  is  the  fact  of  these  tumours  forming  a  prominence  in  situations 
in  which  aneurisms  of  the  axillary  artery  would  not  at  first  show  themselves, 
as  at  the  upper,  outer,  or  anterior  part  of  the  shoulder.    In  more  advanced 
stages,  when  the  substance  of  the  bone  has  undergone  absorption,  and  its 
shell  has  become  thin  and  expanded  by  the  outward  pressure  of  the  tumour, 
there  is  often  an  egg-shell  crackling  on  pressure,  which  is  never  met  with  in 
cases  of  aneurism. 

Treatment. — I  am  not  acquainted  with  any  instance  in  which  an  aneurism 
of  the  axillary  artery,  not  arising  from  wound  or  injury,  has  undergone  spon- 
taneous cure,  or  has  been  consolidated  by  constitutional  treatment.  Compres- 
sion or  ligature  of  the  subclavian  in  the  third  part  of  its  course  is  the  only 
means  of  cure. 

Axillary  aneurisms  are  favourably  situated  for  the  employment  of  digital 
cornier ession.    By  this  means  the  subclavian  can  easily  be  commanded  as  it 
passes  over  the  first  rib.    And  the  success  of  this  treatment  is  likely  to  be 
great ;  first,  because,  the  sac  being  usually  large,  a  considerable  quantity  of  the 
contained  blood  is  well  out  of  the  current  of  the  circulation,  readily  stagnates 
and  may  thus  easily  coagulate  ;  and  secondly,  because  the  current  of  blood 
through  the  sac  is  proportionately  small,  and  thus,  if  coagulation  once  begin, 
may  easily  be  completely  arrested.    Digital  compression,  therefore,  in  my 
opinion,  should  always  be  had  recourse  to  in  the  first  instance.   By  this  mean.-, 
aided  by  rest  and  constitutional  treatment,  the  progress  of  the  tumour  may 
be  stayed,  and  possibly  a  consolidation  of  its  contents  and  cure  be  effected. 
This  occurred  in  a  patient  seventy-one  years  of  age,  in  whom  an  axillary 
aneurism  as  large  as  a  shaddock  and  of  an  actively  progressing  character  was 
cured  by  intermittent  digital  pressure  continued  at  intervals  for  between  two 


AXILLARY  ANEURISM— TREATMENT.  207 

and  three  weeks,  daring  which  time  compression  was  kept  up  in  all  about 
twenty-three  hours,  the  consolidation  commencing-  on  the  third  day  of  treat- 
ment after  seven  hours  of  pressure  had  been  tried.  Holmes  mentions  eight 
cases  in  which  digital  compression  has  been  tried.  Three  of  these,  under  the 
care  of  Ciniselli,  Dutoit,  and  another  Surgeon  whose  name  is  not  mentioned, 
were  of  traumatic  origin,  and  of  these  two  were  cured.  The  remaining  five 
were  idiopathic.  Three  of  these,  under  Cooper  Forster,  Peatson,  and  Rizzoli, 
were  cured.  Two,  under  Turet  and  Vanzetti,  failed.  In  Cooper  Forster's 
case  the  compression  was  applied  twice  under  chloroform ;  on  one  occasion  for 
three  and  a  quarter  hours  and  on  the  other  for  eight  hours.  In  Peatson's  case 
the  pressure  was  applied  at  intervals  for  a  period  of  nearly  three  months.  In 
Rizzoli's  case  the  treatment  lasted  even  longer,  the  cure  not  being  complete 
for  nearly  six  months.  In  this  case  the  artery  was  so  dilated  and  diseased 
that  ligature  was  impossible.  In  Dutoit's  case  the  comj3ression  was  applied 
for  six  hours  a  day  for  sis  days.  Lund  has  also  I'ecorded  a  case  cured  by 
digital  compression  in  two  periods,  the  first  of  ten  and  the  second  of  seven 
and  a  half  hours.  In  another  case  under  the  care  of  S.  Jones,  compression  was 
combined  with  the  application  of  Esmarch's  bandage  to  the  arm,  but  without 
success. 

Compression  by  instruments  on  the  cardiac  side  can  seldom  be  made  ap- 
phcable  to  aneurisms  in  this  situation  ;  inasmuch  as  the  pressure  that  is 
brought  to  bear  upon  the  subcla^dan  must  necessarily  at  the  same  time  influ- 
ence the  greater  part  of  the  brachial  plexus  of  nerves  to  such  an  extent  as  to 
be  unendurable  by  the  patient.  Yet  it  is  not  impracticable,  and  means  might 
be  devised  to  overcome  this  difficulty. 

Ligature  of  the  artery  is,  however,  still  the  Sui'geon's  chief  resource  in  the 
treatment  of  these  cases.  The  part  of  the  vessel  universally  selected  for  the 
application  of  the  ligature  is  that  which  lies  on  the  first  rib  beyond  the  scalenus 
anticus  muscle  ;  this  part  presenting  the  advantages  of  being  sufficiently 
removed  from  the  seat  of  disease  to  ensure  the  probability  of  the  coats  of  the 
artery  being  in  a  sound  state,  of  being  by  far  the  most  accessible,  and,  when 
deligated,  of  allowing  the  collateral  circulation  by  which  the  vitality  of  the 
arm  is  to  be  maintained  to  remain  uninjured. 

Ligature  of  the  Subclavian  in  the  Third  Part  of  its  Course. — In 
order  to  apply  a  ligature  to  that  portion  of  the  subclavian  artery  which  inter- 
venes between  the  outer  edge  of  the  scalenus  anticus  and  the  lower  border  of 
the  first  rib,  the  patient  should  be  placed  in  the  recumbent  position,  the  arm 
depressed  as  much  as  possible,  and  the  head  turned  somewhat  to  the  opposite 
side.  The  situation  of  the  external  jugular  vein  should  then  be  ascertained  if 
possible  before  commencing  the  incision.  It  may  lie  at  any  point  between  the 
posterior  border  of  the  sterno-mastoid  and  the  edge  of  the  trapezius  ;  most 
commonly  it  is  close  to  the  former  muscle.  Occasionally  it  is  wanting.  The 
operation  is  commenced  by  drawing  the  integuments  of  the  lower  part  of 
the  neck  downwards  over  the  clavicle  and  making  an  incision  about  four  inches 
in  length  upon  the  bone,  dividing  the  skin,  superficial  fascia,  platysma,  and 
the  supra-clavicular  branches  of  the  cervical  plexus.  When  the  tension  is 
taken  off  the  part,  this  incision  will  be  found  to  traverse  the  base  of  the 
posterior  triangle  of  the  neck.  The  chief  object  of  drawing  the  skin  down- 
wards in  this  way  is  to  avoid  any  risk  of  wounding  the  external  jugular  vein, 
fot  as  this  vessel  perforates  the  deep  cervical  flxscia  about  one  finger's  breadth 
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above  the  clavicle,  it  cannot  be  drawn  downwards  with  the  inte{i;uments.  In 
some  rare  cases  the  cephalic  vein  crosses  the  clavicle  and  joins  the  external 
jugular.  It  Avould  then  necessarily  be  divided  in  the  first  incision.  The  next 
step  in  the  operation  is  to  find  the  external  jugular  vein.  In  order  to  do  tliis 
the  deep  cervical  fascia  must  be  carefully  dissected  through  close  to  the 


Fig.  482, — Ligature  of  tlie  Sul)cla\-iau  in  the  Third  Part  of  its  Course. 


clavicle  ;  immediately  beneath  the  fascia  a  quantity  of  loose  areolar  tissue  is 
exposed,  in  which  the  lower  end  of  the  external  jugular  will  commonly  be 
found.  As  soon  as  the  deep  cervical  fascia  is  divided  great  caution  must  be 
used,  the  areolar  tissue  being  picked  up  in  small  pieces  with  the  forceps  and 
scratched  through  with  the  point  of  the  scalpel  or  tora  with  a  blunt  probe  or 
steel  director.  When  the  extei-nal  jugular  vein  comes  into  view  it  must  be 
treated  according  to  its  position ;  if  at  either  end  of  the  wound,  it  may  be 
drawn  aside  with  a  blunt  hook  ;  if  in  the  niiddle,  a  double  ligature  must  be 
passed  and  the  vein  tied  in  two  places  and  divided  between  them.  Occasionally 
the  transverse  cervical  and  supra-scapular  veins  form  a  plexus  with  the  | 
external  jugular  immediately  above  the  clavicle,  and  the  difficulty  of  exposing 
the  artery  is  then  greatly  increased.  The  transverse  cervical  artery  lies 
normally  above  the  wound,  and  the  supra-scapular  is  concealed  behiiid  the 
clavicle,  but  in  exceptional  cases  they  may  be  found  in  the  space  exposed  in 
the  operation.  They  must  then  be  drawn  out  of  the  way  with  blunt  hooks. 
By  combined  cutting  and  scratching  through  the  areolar  tissue,  the  external 
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edge  of  the  scaleuus  anticus  is  reached;  this  is  the  "  directing  Hue "  down 
which  the  finger  is  run  until  the  tubercle  of  the  first  rib  is  felt.  This  is  the 
guide  to  the  artery,  which  will  be  found  immediately  above  and  a  little  behind 
it,  covered,  however,  and  bound  down  by  a  dense  fascia.  Immediately  above 
the  artery,  and  in  close  contact  with  it,  is  the  lowest  cord  of  the  brachial 
plexus,  that  formed  by  the  last  cervical  and  first  dorsal  nerves  ;  beneath  the 
artery  is  the  first  rib,  upon  which  it  can  be  felt  roUing  under  the  finger  when 
firm  pressure  is  made.  At  the  same  time  pulsation  wiU  be  felt,  but  this  must 
not  be  taken  as  proof  that  the  structure  beneath  the  finger  is  the  vessel,  for 
the  lowest  cord  of  the  brachial  plexus  lies  so  close  to  the  subclavian  artery  that 
it  receives  a  communicated  impulse  from  it.  On  firm  pressure  the  nerve  still 
retains  its  round  form,  while  the  artery  flattens  out,  and  its  surface  becomes 
fiUghtly  concave.  The  thick  fascia  covering  the  artery  having  been  carefully 
opened  with  the  edge  of  the  knife,  the  needle  is  passed  from  the  nerve,  as  low 
down  as  possible,  so  as  to  avoid  any  risk  of  injm-ing  the  pleura  by  slipping 
over  the  upper  border  of  the  first  rib.  The  subclavian  vein  is  so  far  below 
the  clavicle  that  there  is  no  possibility  of  wounding  it.  In  a  considerable 
proportion  of  cases  the  posterior  scapular  artery  will  be  found  springing  from 
the  main  trunk  in  this  part  of  its  course.  In  296  arteries  examined  by  Quain, 
it  arose  from  the  third  part  as  a  separate  branch  in  101,  or  as  nearly  as  possi1)le 
one  in  three  cases.  If  this  condition  is  met  with,  the  ligature  must  be  applied 
as  far  as  possible  to  the  proximal  side  of  the  branch.  If  necessity  requires  the 
ligature  to  be  applied  close  to  the  branch,  it  is  perhaps  safer  to  tie  this  also,  as 
the  anastomosis  of  the  vessels  in  this  region  is  so  abundant  that  the  risk  of 
gangrene  fi-om  the  obliteration  of  a  single  branch  would  be  very  small. 

The  operation  just  described  is  that  commonly  adopted.    In  order  that  it 

M        N        A  y 


should  be  easily  carried  out,  it  is  in  the  first  place  necessary  that  the  shoulder 
should  be  depressed  as  far  as  possible,  so  as  to  bring  the  clavicle  down.  This 
is  a  matter  of  much  importance  ;  for,  if  the  clavicle  be  thrust  upwards  by  the 
pressure  of  a  large  aneurism,  or  if  it  lie  high  in  consequence  of  emphysema  of 
the  hmgs,  the  Surgeon  Avill  have  to  find  the  artery  at  the  bottom  of  a  deep 
wound,  instead  of  on  a  comparatively  plane  surface.  If,  therefore,  the  clavicle 
caimot  be  thoroughly  depressed,  more  room  must  be  ])rovided  in  the  sujierficial 
parts  of  the  wound.  This  is  done  by  making  a  vertical  incision  upwards 
either  along  the  border  of  the  sterno-mastoid  or  ft-om  the  middle  of  the 
wound  for  about  two  inches.    As  the  artery  is  in  these  cases  approached 
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Fig.  483. — Diagram  of  Right  Subclavian 
Artery  in  Third  Part  of  its  Course,  crossed 
hy  transversalis  colli  ai'tery  and  vein. 
A.  Suljclavian  arleiy.  v.  External  jugular 
receiving  transversalis  colli  veins.  N.  Bra- 
chial plexus  of  nerves,  m.  Orao-hyoid 
muscle. 


Fig.  4S4.— Diagram  of  the  Relations  of  the  Third 
part  of  the  Subclavian  Ai-tery  :  i.  trapezius  ;  o.  h. 
omo-hyoid  ;  s.  a.  scalenus  anticus  ;  s.  m.  sterno- 
mastoid  ;  V.  external  jugular  vein ;  n.  brachial 
plexus ;  «.  artery. 
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rather  from  above  than  from  the  front,  the  structures  met  with  ditter  somo- 
what  from  those  already  described.  The  posterior  belly  of  the  omo-hyoid 
always  exposed,  and  forms  an  important  i-allying  point  in  the  operation,  and 
the  transverse  cervical  artery  and  vein  will  most  commonly  come  into  view 
The  danger  of  including  the  lowest  cord  of  the  brachial  plexus  is  greatei-  th. 
more  the  artery  is  approached  from  above.  The  vertical  incision  should 
always  be  made  in  fat  subjects. 

In  some  cases  the  clavicle  may  lie  so  high  that  the  artery  cannot  be  exjioseil 
even  with  the  help  of  the  vertical  incision.  A  case  occuiTed  to  Sir  A.  Cooper, 
in  which  the  attempt  to  ligature  the  subclavian  artery  for  a  large  aneurism 
of  the  axilla  had  to  be  abandoned,  in  consequence  of  the  clavicle  being 
thrust  up  to  too  great  a  height  to  allow  him  to  reach  the  vessel.  The  extent 
of  the  difficulty  occasioned  by  this  elevation  of  the  clavicle  must  necessarily 
depend  in  a  great  measure  upon  the  height  at  which  the  subclavian  arterv 
happens  in  any  particular  case  to  be  situated  in  the  neck.  It  is  not  uncom*- 
mon  to  find  it  pulsating  so  high  in  the  neck  that  no  amount  of  elevation  of 
the  clavicle  by  a  subjacent  axillary  aneurism  could  raise  that  bone  above  the 
level  of  the  vessel.  In  the  majority  of  cases,  however,  (in  seventeen  out  of 
twenty-five,  as  shown  by  Quain  in  his  work  on  the  Arteries,)  it  is  either  belo^v 
the  level  of  the  bone,  or  but  slightly  raised  above  it ;  so  that,  if  the  clavicle- 
were  thrust  upwards  and  forwards,  the  vessel  would  be  buried  in  a  deep  pit 
behind  it.  Dupuytren  was  of  opinion  that  the  artery  coursed  high  in  persons 
who  were  thin,  with  slender  long  necks  ;  whereas,  in  thick,  short-necked 
persons,  with  muscular  shoulders,  it  was  deeply  seated.  I  have  often  verified 
the  truth  of  this  observation,  both  in  dissection  and  in  examining  the  pulsa- 
tions of  the  vessel  durino'  life. 

In  order  to  obviate  the  difficulty  that  has  occasionally  been  experienced  iu 
reaching  the  artery  when  thus  buried  behind  an  elevated  clavicle,  it  has  been 
proposed  by  Hargrave  to  saw  through  the  bone.  The  most  serious  objection 
that  can  be  raised  against  this  practice,  is  the  fact  of  the  clavicle  being  some- 
times a  part  of  the  wall  of  the  aneurism  :  but,  supposing  the  Surgeon  could 
satisfy  himself  that  this  was  not  the  case,  I  cannot  see  any  objection  to  this 
procedure,  provided  any  very  great  and  insurmountable  difficulty  presented 
itself  in  passing  the  ligature  round  the  vessel  without  it. 

The  artery  occasionally  takes  a  remarkably  high  course  in  the  neck,  and  in 
some  of  these  instances  instead  of  passing  over  the  first  dorsal  rib,  it  is  sup- 
ported on  a  supernumerary  cervical  rib,  the  anatomical  relations  being  thus 
seriously  disturbed.  And  again,  if  this  supernumerary  cervical  rib  be  unusually 
short,  the  vessel  may  be  found  to  lie  between  it  and  the  first  dorsal.  Another 
abnormaHty  of  great  rarity  is  the  passage  of  the  subclavian  vein  behind  the 
scalenus  anticus  with  the  artery.  This  would  add  greatly  to  the  difficulty  of  the 
operation. 

Accidents  during  Ligature  of  the  Third  Part  of  the  Subclavian. — 

Wound  of  the  External  Jvgvhr  Vein  is  a  most  serious  complication,  as  entrance 
of  air  is  very  likely  to  take  ])lace,  and  may  cause  immediate  death.  This 
accident  is  avoided  by  careful  dissection,  and  if  the  vein  is  so  situated  as  to 
be  exposed  to  the  risk  of  injuiy,  it  must  be  divided  between  a  couple  of 
ligatures. 

Profuse  venous  hmmorrliago  from  wound  of  some  of  the  numerous  veins  ia 
the  neighbourhood  has  more  than  fmcc  prevented  the  completion  of  the 
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operation.  Should  this  accident  happen  the  wound  must  be  plugged  and  the 
operation  attempted  again  at  some  later  period, 

Woimd  of  the  Sac  is  a  somewhat  rare  accident.  In  some  cases,  as  has 
already  been  stated,  the  sac  passes  upwards  below  the  clavicle  into  the  inferior 
posterior  triangle  of  the  neck  ;  when  this  is  the  case,  the  Surgeon  incurs  the 
risk  of  puncturing  it  from  its  close  proximity  to  the  artery,  as  it  lies  on  the 
first  rib.  This  accident  happened  to  Cusack  while  ligaturing  the  subclavian 
in  the  third  part  of  its  course,  for  a  diffused  aneurism  of  the  axillary  artery. 
An  alarming  gush  of  blood  took  place,  which  was  arrested  by  plugging  the 
wound  ;  but  the  haemorrhage  recurred  on  the  tenth  day,  and  the  patient  died. 
In  a  case  related  by  Travers,  in  which  the  sac  was  punctured  as  the  needle  was 
being  passed  round  the  artery,  the  blood  did  not  flow  jm-  saltiim,  but  in  a 
continuous  stream.  "The  hsemorrliage,"  Travers  says,  "was  more  terrific 
and  uncontrollable  than  I  have  ever  witnessed,"  and  was  not  commanded  by 
drawing  the  ligature  tight.  It  was  so  great  that  it  was  doubtful  whether  the 
patient  would  leave  the  theatre  alive,  and  it  was  only  arrested  by  plugging  the 
wound  with  sponge-tents.  The  patient  died  of  inflammation  of  the  pleura. 
On  examination,  the  aneurismal  sac  was  found  to  have  a  pouch-like  enlarge- 
ment upwards,  overlying  the  artery,  where  it  had  been  punctured. 

Inclusion  of  the  loivcstcord  of  the  hmcMcil plexus  in  the  noose  of  the  ligature 
is  a  more  common  accident ;  indeed  the  mistake  has  more  than  once  been 
committed  of  tying  these  nervous  trunks  instead  of  the  vessel.  Thus,  Listen, 
in  the  first  successful  case  of  ligature  of  the  subclavian  in  this  countiy, 
passed  the  thread  round  the  lower  cord  ;  but  immediately  perceiving  his 
error,  turued  it  to  account  by  drawing  aside  the  included  nerve,  and  thus 
more  readily  exposing  the  artery.  Dupuytren,  in  a  case  of  aneurism  of  some 
years'  duration,  succeeded,  after  an  operation  that  lasted  one  hour  and  forty- 
eight  minutes,  and  which  he  describes  as  the  most  tedious  and  difficult  he 
ever  attempted,  in  passing  a  ligatui-e  round  the  vessel,  as  he  believed.  After 
the  death  of  the  patient,  which  occurred  from  hfemorrhage  on  the  ninth  day, 
the  artery  was  found  to  have  been  perforated  by  the  needle,  and  one  half  the 
vessel  and  the  lower  cord  of  the  brachial  plexus  included  in  the  noose. 
In  a  case  related  by  Porter,  it  is  stated  that  the  artery  communicated  such 
distinct  pulsation  to  the  inferior  nervous  trunk,  that  there  was  no  means 
of  ascertaining  whether  it  was  the  vessel  or  not,  except  by  passing  the  needle 
under  it. 

Puncture  of  the  pleura  in  passing  the  needle  is  not  usually  recognized  as 
one  of  the  dangei-s  of  ligature  of  the  third  part  of  the  artery.  It  may, 
however,  take  place,  especially  if  the  needle  is  passed  close  to  the  scalenus 
anticus  and  from  above,  as  must  often  be  the  case  when  the  clavicle  is  much 
raised. 

Ligature  behind  the  Scalenus  anticus.— If  the  sac  encroach  upon  the 
neck,  rising  above  the  clavicle,  or  the  artery  be  not  soimd  in  the  third  part  of 
Its  course,  it  may  be  necessary  to  ligature  it  behind  the  scalenus  anticus,  dividing 
the  outer  half  or  two-thirds  of  the  muscle.  This  operation  should  not  be 
considered  as  distinct  from  ligature  of  the  vessel  in  the  third  part  of  its  course, 
but  rather  as  an  extension  of  that  proceeding,  if  it  be  found,  for  the  reasons 
just  mentioned,  unadvisable  to  tie  the  artery  on  the  first  rib  ;  in  this  way  it 
has  been  practised  by  Dupuytren  and  Listen.  In  its  first  steps,  as  far  as  the 
exposure  of  the  scalenus  anticus,  it  is  the  same  as  that  for  the  deligation  of 
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the  vessel  iu  the  third  part  of  its  course.  When  tliis  muscle  has  been  expuseJ, 
a  director  must  be  pushed  under  it,  upon  which  it  is  to  be  divided  to  the 
extent  of  half  or  two-thirds  its  breadth,  when  it  retracts,  exposing  the  vessel. 
During  this  part  of  the  operation,  some  danger  may  be  incurred  by  the  phrenic 
nerve,  and  the  transversales  colli  and  humeri  arteries  ;  but  if  ordinary  care 
be  taken,  this  will  not  be  very  great.  The  phrenic  nerve  lies  altogether  to  the 
tracheal  side  of  the  incision,  if  that  be  not  carried  beyond  one-half  the  breadth 
of  the  muscle  ;  and  should  it  appear  to  be  in  the  way,  it  may  readily  be  pushed 
inwards  towards  the  mesial  line,  being  only  loosely  invested  by  areolar  tissue. 
I  have,  however,  seen  one  instance  in  which  the  right  subclavian  artery  was 
ligatured  for  a  spontaneous  cylindriform  aneurism  of  the  axilla,  and  the  patient 
died  on  the  eighth  day,  of  pneumonia  ;  on  examination  after  death,  the  edge 
of  the  scalenus  was  found  cut,  and  the  phrenic  nerve  divided.  Had  the  in- 
jury to  the  nerve  in  this  case  anything  to  do  with  the  pneumonia  ?  I  do  nol. 
think  it  improbable  ;  as  division  of  one  phrenic  nerve,  by  paralysing  to  a 
certain  extent  the  diaphragm,  and  so  far  interfering  with  the  respiratory  move- 
ments, must  necessarily  have  a  tendency  to  induce  congestion  of  the  lung, 
which  would  predispose  to  inflammation  of  that  organ.  I  have  likewise 
heard  of  one  case  in  which  incessant  hiccough  followed  this  operation,  and 
after  death  the  phrenic  nerve  was  fo:md  reddened  and  inflamed,  having 
probably  in  some  way  been  interfered  with  during  the  exposure  of  the 
vessel.  The  transversales  colli  and  humeri  arteries  may  be  avoided  by  keeping 
the  incision  in  the  muscle  between  and  parallel  to  these  vessels. 

Another  important  point  in  reference  to  the  ligature  of  the  vessel  in  this 
part  of  its  coui'se  is,  that  in  five  cases  out  of  six  on  the  right  side  and  in  one- 
half  on  the  left,  the  superior  intercostal  arises  from  the  subclavian  arteiy 
between  the  scaleni.  "When  this  is  the  case,  there  would  probably  be  but  a 
slender  chance  of  the  occlusion  of  the  artery  by  ligature  in  this  situation. 

One  principal  danger  in  ligaturing  the  subclavian  artery  at  any  point 
above  the  first  rib,  certainly  arises  from  interference  with  the  fascia  which  hes 
between  it  and  the  scaleni,  separating  it  from  the  plem-a.  This  fascia  is  con- 
tinuous with  the  areolar  tissue  of  the  anterior  mediastinmn,  being  indeed  the 
deep  portion  of  the  ascending  layer  of  what  Sir  A.  Cooper  has  described  as 
the  "  thoracic  fascia,"  which  helps  to  form  the  superior  boundary  of  the 
chest,  being  continuous  in  the  neck  with  the  deep  cervical  fascia.  After  the 
deeper  layers  of  the  cervical  fascia  have  been  opened,  this  fine  areolar  tissue 
presents  itself  ;  and,  if  septic  inflammation  be  excited  in  it,  the  morbid  process 
will  readily  extend  by  continuity  of  tissue  into  the  thorax  by  the  anterior 
mediastinum,  invading  ultimately  the  pleura  and  pericardium.  Hence,  when- 
ever it  is  practicable,  the  Surgeon  should  keep  the  point  of  the  needle  close  to 
that  part  of  the  artery  which  lies  upon  the  first  rib,  as  there  is  less  risk  here  of 
opening  into  the  deep  areolar  tissue  of  the  neck. 

Results  of  Ligature  of  the  Subclavian. — The  general  results  of 
ligature  of  the  subclavian  in  the  third  part  of  its  course  for  spontaneous 
aneurism  in  the  axillary  are  by  no  means  satisfactory.  Thus  of  48  cases  of 
aneurism  of  the  axillary  artery,  not  dependent  upon  any  external  wound,  in 
Avhich  the  artery  was  ligatured  above  the  clavicle,  T  found  23  cures  against  25 
deaths.  This  result  was  so  unfavourable,  and  so  diiferent,  indeed,  from  what 
I  anticipated,  that  I  was  led  to  analyse  carefully  the  causes  of  deatli.  I  found 
them  as  follows  : — 
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Inflammation  within  the  chest,  iS;c'. 
Suppuration  of  the  sac 
Suppurative  phlebitis  . 
Hitmorrhage  .... 
Gangrene  of  hand  and  arm  . 
Gangrene  of  both  arms  and  legs 
Not  stated  


10  cases. 


1 
1 


25 


Thus  it  will  be  seen  that  the  two  most  frequent  causes  of  a  fatal  result 
following  the  operation  for  axillary  aneurism,  are  not  those  that  are  usually 
met  with  after  the  ligature  of  the  larger  vessels.  It  would  therefore  appear  to 
be  owing  to  some  special  condition,  dependent  either  upon  the  application  of  a 
ligature  to  the  subclavian  artery  in  the  third  part  of  its  course,  or  upon  the 
situation  and  nature  of  the  disease  for  which  that  operation  is  had  recourse  to  ; 
and  the  important  point  to  be  determined  is,  whether  these  conditions  are 
tlie  accidental  or  the  necessary  consequences  of  the  application  of  a  ligature  in 
this  situation  for  the  cure  of  aneurism  in  the  axilla. 

Inflammation  of  the  Contents  of  the  Thorax  proved  fatal  in  10  out  of  48  cases, 
or  1  in  4-8,  and  is  the  most  frequent  cause  of  death,  though  not,  I  believe,  the 
most  frequent  untoward  complication  of  this  operation.  It  might  at  first 
be  supposed  that  the  pulmonary  complications  were  due  to  pyseniia,  but,  on 
closer  examination,  it  will  be  found  that  this  is  not  the  case.  Inflammation, 
when  attacking  the  thorax  or  its  contents  after  ligatm-e  of  this  artery  for 
axillary  aneurism,  does  not  commence  in  the  substance  of  the  lung  as  in 
pytemia,  but  most  commonly  aflTects  primarily  the  pleura  and  pericardium. 
It  would,  therefore,  appear  probable  that  it  arose  from  causes  that  are 
essentially  connected  either  with  this  operation  or  with  the  aneurism  itself. 
These  are  referrible  to  three  heads. 

1.  Septic  inflammation  of  the  deep  areolar  tissue  at  the  root  of  the  neck  may 
extend  to  the  anterior  mediastinum,  the  pleura,  and  pericardium.  This  would 
appear  to  have  been  the  cause  of  death  in  a  patient  in  whom  Key  tied  the 
subclavian,  and  has  been  especially  adverted  to  by  that  excellent  Surgeon  in 
his  relation  of  the  case. 

2.  The  sac  may,  by  its  pressure  inwards,  encroach  upon  and  give  rise  to 
inflammation  of  that  portion  of  the  pleura  which  corresponds  to  its  inner 
aspect.  This  occurred  in  a  case  in  which  Mayo  of  Winchester  operated,  and  is 
more  hable  to  happen  if  suppuration  have  taken  place  in  the  sac  ;  when  this 
occurs,  adhesion  may  take  place  between  it  and  the  pleura,  or  even  the 
tissue  of  the  adjacent  lung  ;  and  the  contents  of  the  suppurating  tumour  may 
be  discharged  into  the  pleural  cavity  or  air-tubes,  and  so  coughed  up.  Of 
this  there  are  at  least  two  cases  on  record ;  one  by  BuUen,  in  which  the 
patient  recovered  ;  the  other  by  G-ross,  in  which  the  patient  died  from  the 

■  escape  of  the  contents  of  the  sac  into  the  cavity  of  the  pleura. 

3.  Division  of  the  phrenic  nerve  would  necessarily,  by  interfering  with  the 

'  respiratory  movements,  induce  a  tendency  to  congestion  and  inflammation  of , 
i  the  lungs  ;  and,  although  such  an  accident  must  be  a  very  rare  one  in  cases 
<  of  hgature  of  the  subclavian  for  axillary  aneurism,  yet  it  undoubtedly  has 
'  oecun-ed,  as  I  have  myself  witnessed  in  one  case, 

Stqrpuration  of  the  Sac  is  the  most  common,  though  not  the  most  fatal, 

■  accident  after  ligature  of  the  subclavian  for  spontaneous  axillary  aneurism.  It 
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was  the  immediate  cause  of  death  in  six  cases,  and  occurred  iu  two  of  the 
patients  tlmt  died  of  inflammation  of  tlie  chest  ;  it  took  place  in  six  cases  also 
that  recovered  :  in  all,  fourteen  cases  out  of  foi-fcy-five,  or  nearly  one  in  three, 
—a  much  higher  proportion  than  is  generally  observed  in  cases  of  ligature  for 
aneurism. 

What  occasions  this  greater  frequency  of  suppuration  of  the  sac  in  axillary 
aneurisms  than  in  those  in  other  situations  ?  One  im]jortant  cause  appears 
to  be  the  great  laxity  of  the  areolar  tissue  in  the  axilla,  which  allows  the 
tumour,  in  almost  all  cases,  to  increase  so  rapidly  in  size  as  to  excite  subacute 
inflammation  in  the  surrounding  structures.  This  may  readily  become  acute 
and  reach  the  stage  of  suppuration  owing  to  external  violence,  to  rapid 
extension  of  the  sac,  or  to  some  constitutional  affection  on  the  part  of  the 
patient.  Thus  suppuration  of  the  sac  is  not  an  uncommon  complication  of 
axillary  aneurism  even  when  no  operation  has  been  performed  on  the  artery. 
When  a  ligature  is  applied  to  the  subclavian  it  is  in  most  cases  in  close 
proximity  to  the  sac  as  the  aneurism  is  commonly  seated  high  in  the  axilla, 
and  as  the  loose  areolar  tissue  opened  up  during  the  operation  in  the  root  of 
the  neck  is  continuous  with  that  of  the  axilla,  it  is  evident  that  should  septic 
suppuration  occur  in  the  wound  it  will  readily  extend  to  the  already  inflamed 
tissues  surrounding  the  sac.  In  some  cases  possibly  the  sac  itself  may  be 
damaged  during  the  operation.  The  statistics  collected  by  Koch  show  a 
much  greater  mortality  in  those  cases  in  which  the  subclavian  aitery  has  been 
tied  for  spontaneous  aneurisms  extending  above  the  upper  border  of  the 
pectoralis  minor,  than  in  those  below  that  point.  Of  17  of  the  former  13  were 
fatal ;  of  22  of  the  latter  only  10  died. 

The  period  at  which  suppuration  of  the  sac  may  be  expected  to  occur  in 
cases  of  axillary  aneurism,  after  the  ligature  of  the  subclavian,  must  necessarily 
in  a  great  measure  be  dependent  on  the  state  of  the  sac  at  the  time  of  the 
operation.  If  inflammation  have  been  already  set  up  around  it,  it  may 
happen  a  few  days  after  the  artery  has  been  tied.  But  if  this  morbid  process 
have  not  already  commenced,  the  period  at  which  suppuration  may  most 
probably  be  expected  is  between  the  first  and  second  month.  The  period  at 
Avhich  suppuration  and  rupture  of  the  sac  take  place  does  not  influence  the 
probable  termination  of  the  case  to  any  material  extent ;  as,  in  the  cases  that 
prove  fatal,  death  occurred  at  various  periods  between  the  seventh  day  and 
the  second  month  ;  in  Aston  Key's  case,  on  the  ninth  day  ;  in  Mayo's  on  the 
twelfth  ;  in  Belardini's  and  Griife's,  at  the  end  of  the  first  month ;  in 
Eigaud's  at  the  sixth  week;  in  B.  Cooper's,  in  the  second  month.  The 
recoveries,  likewise,  took  place  at  all  periods  after  the  ligature  of  the  vessel, 
between  a  few  days,  as  in  Porter's,  and  six  weeks,  as  in  Halton's  case. 

An  axillary  aneurism  that  has  suppurated  may  burst  either  externally,  or 
into  the  lungs  or  pleura,  or  botli.  It  is  most  usual  for  it  to  burst  externally  ; 
the  tumour  enlarges,  with  much  pain  and  tension  ;  a  part  of  the  skin  covering 
it  becomes  inflamed  ;  fluctuation  can  be  here  felt,  and,  if  an  incision  be  not 
made,  the  tumour  will  give  way,  discharging  most  usually  a  quantity  of 
dark-coloured  pus,  mixed  with  more  or  less  broken-down  and  disin- 
tegrated coagulum,  and  perhaps  sooner  or  later  followed  by  a  stream  of 
arterial  blood. 

Occasionally,  but  more  rarely,  the  sac,  extending  inwards,  perforates  the 
cavity  of  the  chest  and  becomes  adherent  to  the  pleura,  and  may  give  way  into 
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its  cavity  ;  or,  by  pressing  upon  the  lungs,  may  become  incorporated  with 
them.  Of  this  remarkable  termination  two  instances  are  recorded,  in  one  of 
whicli  recovery  took  place.  The  first  case  is  one  in  which  Bullen  ligatured 
the  subclavian  artery  for  axillary  aneurism.  Eighteen  days  after  the  operation 
the  tumour  began  to  increase,  and  to  take  on  the  symptoms  that  are  indicative 
of  suppuration.  On  the  twenty-sixth  day  six  or  eight  ounces  of  bloody  pus 
were  expectorated  daring  a  paroxysm  of  coughing,  and  the  tumour  suddenly 
diminished  to  one  half  its  size  ;  it  was  now  punctured,  and  five  ounces  of  the 
same  kind  of  matter  were  let  out  with  great  relief.  When  the  patient 
coughed,  air  passed  into  and  distended  the  sac  through  an  aperture  between 
the  first  and  second  ribs,  near  their  sternal  extremities,  through  which  the 
contents  of  the  tumour  had  escaped  into  the  lung.  The  discharge  from  the 
external  aperture  greatly  decreased  ;  the  cough  lessened  ,•  and  finally,  three 
months  after  the  operation,  the  patient  was  quite  well. 

dross  tied  the  subclavian  artery  for  axillary  aneurism  on  the  18th  of 
February.  After  the  performance  of  the  operation  the  contents  of  the  tumour 
solidified,  and  its  volume  progressively  diminished.  On  the  15th  of  March, 
the  patient  suffered  from  fever,  and  slight  tenderness  on  the  apex  of  the 
tumour  was  perceptible.  On  the  IGth  he  was  suddenly  seized  with  intense 
pain  in  the  chest,  which  was  particularly  Severe  at  the  base  of  the  right  lung, 
and  extended  up  towards  the  axilla.  Eespiration  throughout  the  right  lung 
was  bronchial,  and  there  Avas  duluess  on  percussion  over  the  lower  ribs  ; 
the  aneurismal  tuuiour  had  suddenly  disappeared  at  the  time  of  the  attack. 
On  the  18th,  the  patient  experienced  a  sensation  as  if  a  fluid  were  passing  from 
the  pleural  cavity  into  that  of  the  aneurismal  tumour  ;  and,  upon  auscultating, 
a  splashing  sound  was  heard  at  every  inspiration,  the  noise  resembling  that 
produced  by  shaking  water  in  a  closed  vessel.  On  the  20th,  he  died.  Upon 
dissection,  the  aneurism  was  found  to  communicate  by  an  aperture,  one  incli 
and  three-quarters  in  length  and  an  inch  and  a  half  in  width,  with  the  pleural 
cavity  ;  this  opening  was  situated  between  the  first  and  second  ribs,  and  was 
obviously  the  result  of  ulceration  and  absorption,  caused  by  the  pressure  of  the 
tumom'.  Both  ribs  were  denuded  of  their  periosteum.  The  right  side  of  the 
chest  contained  nearly  three  quarts  of  bloody  serum,  intermixed  with  laminated 
clots  and  flakes  of  lymph. 

Besides  these  cases,  a  somewhat  similar  one  has  been  recorded  by  Neret,  of 
Nancy.  A  patient  was  admitted  into  the  hospital,  suffering  from  hasmoptysis, 
I  and  on  examination  was  found  to  have  an  aneurism  of  the  left  subclavian 
artery  as  large  as  a  chestnut.  He  died  shortly  after  admission  ;.  and,  on 
examination,  the  aneurism  was  found  to  communicate  with  a  large  cavity  in 
the  upper  part  of  the  lung. 

The  cause  of  death  in  Gross's  case  was  probably  the  fact  of  the  sac  opening 
and  discharging  its  contents  into  the  pleural  cavity.  This  docs  not  appear  to 
have  occurred  in  BuUen's,  in  which  a  communication  was  established  directly 
with  the  lung,  the  contents  of  the  abscess  finding  exit  through  the  air-tubes. 
The  process  here  was  analogous  to  what  occasionally  occurs  in  hepatic  abscess 
when  this  opens  through  the  lungs,  adhesion  having  previously  taken  place 
between  the  opposed  surfaces  of  the  pleura. 

In  Furncr's  case  of  axillary  aneurism,  both  arteries  became  affected  by  the 
disease,  and  both  subclavians  were  tied  in  the  third  part  of  their  course  at  an 
interval  of  about  fifteen  montlis.    Tn  tin's  most  remarkable  and  interesting 


2l6 


SPECIAL  ANEURISMS. 


case,  the  result  of  which  reflects  much  credit  on  the  skill  and  decision  of  the 
operator,  the  patient,  a  stone-mason  by  trade,  made  an  excellent  recoveiy  from 
the  first  operation.  After  tlie  second  operation  h  j  progressed  most  favoui-ably 
for  twelve  weeks,  by  which  time  the  tumour  had  diminished  so  mucli  as  to  be 
not  more  than  a  third  of  its  original  size.  Without  obvious  ]-easou  feljrile 
disturbance  set  in,  the  tumour  enlarged  again,  and  showed  signs  of  suppurating. 
Furuer  now  made  a  free  incision  into  it  through  the  pectoral  muscle,  and  let 
out  18  or  20  ounces  of  very  offensive  pus  and  broken-down  coagulum.  The 
patient  speedily  recovered,  the  tumour  disappearing  entirely. 

The  principal  danger,  and  the  most  frequent  cause  of  death  after  the 
suppuration  of  the  sac,  is  the  supervention  of  profuse  arterial  hsemoirhage. 
This  may  occur  either  from  the  distal  extremity  of  the  artery  openmg  into  the 
sac,  or  from  one  of  the  large  branches  which  serve  to  support  the  collateral 
circulation  round  the  shoulder,  such  as  the  subscapular  or  posterior  circumflex, 
coming  off  either  immediately  above  or  below  the  sac,  or  fi-om  the  sac  itself! 
When  hemorrhage  does  not  take  place  after  suppuration  of  the  sac,  it  must  be 
from  the  fortunate  circumstance  of  the  occlusion  of  the  main  trunk,  where  it 
opens  into  the  tumour.  It  can  scarcely  be  from  the  occlusion  of  the  principal 
collateral  branches,  as  there  would,  in  this  event,  be  a  difBculty  in  the  preser- 
vation of  the  vitality  of  the  limb.  "  It  is  easy  to  understand  that,  if  the  sac 
sprang  from  the  axillary,  at  a  little  distance  above  the  orifices  of  the  subscapu- 
lar and  circumflex  arteries,  all  that  portion  of  the  main  trunk  which  intervenes 
between  the  tumour  and  these  vessels  might  be  occluded,  and  thus  hsemon-hage 
be  prevented  on  suppuration  taking  place  ;  whilst  the  collateral  circulation 
would  take  place  uninterruptedly  through  these  vessels.  If  this  portion  of  the 
artery  have  not  been  occluded  by  inflammation,  the  safety  of  the  patient 
must  depend  upon  the  accident  of  a  coagulum  or  piece  of  laminated  fibrin  being 
fixed  or  entangled  in  the  mouth  of  the  sac.  This  may  prevent  for  a  time  the 
escape  of  arterial  blood,  which,  on  such  a  plug  being  loosened,  may  break  forth 
with  impetuosity,,  and  either  at  once,  or  by  its  recurrence  at  intervals,  carry  off 
the  patient. 

Another  danger  may  be  superadded  in  these  cases  to  the  suppm-ation  of  the 
sac.  and  the  supervention  of  htemorrhage — namely,  the  occurrence  of  inflam- 
mation of  the  pleura,  lung,  and  pericardimn,  fi-om  extension  inwards  of  the 
morbid  process  going  on  in  the  sac. 

Secondary  hcemorrhage  does  not  frequently  occur  in  cases  of  ligature  of  the 
subclavian  artery  in  the  third  part  of  its  course,  except  as  a  consequence  of 
suppuration  of  the  sac.  I  myself  have  seen  but  two  cases  in  which  death 
occurred  from  haemorrhage  taking  place  from  this  artery  at  the  part  ligatured. 
One  of  these  happened  to  Listen,  and  the  preparation  is  preserved  in  the 
Museum  of  the  College  of  Surgeons  (No.  1695),  In  this  case  it  may  be  seen 
that  the  artery  was  diseased  at  the  point  ligatured,  and  that  tlie  bleeding 
occurred,  as  usual,  from  the  distal  side  of  the  ligature.  Barwell,  taking 
Koch's  table  of  79  cases,  and  adding  to  it  11  collected  by  himself,  finds  that 
of  32  deaths  occumng  in  the  90  cases,  10  were  from  hasmorrhage  from  the 
site  of  ligature. 

Gcmqrene  of  the  Hand  and  Arm  is  but  seldom  met  with  as  a  sequela  of  the 
operation  we  are  considering.  This  is  doubtless  owing  to  the  freedom  of  tho 
anastomosing  circulation  between  the  branches  of  the  transversalis  colli  and 
suprascapular,  and  those  of  the  subscapular,  circumflex,  and  acrouiio-thoracic 
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arteries,  as  well  as  between  the  superior  and  long  thoracic  and  the  branches  of  the 
iutercosfcals  and  internal  mammary,  by  which  the  vitality  of  the  limb  is  readily 
maintained.  The  principal  risk  from  gangrene  would  doubtless  arise  from  the 
subscapular  artery  being  in  any  way  occluded  or  implicated  in  the  disease,  as 
it  is  on  the  anastomoses  of  this  vessel  that  the  limb  is  mainly  dependent  for 
its  supply  of  blood.  But,  at  all  events,  this  danger  is  small,  the  only  case  in 
which  it  appears  to  have  given  rise  to  a  fatal  termination  being  one  in  which 
CoUes  tied  the  artery ;  gangrene  of  the  limb  came  on  after  much  constitutional 
disturbance,  with  rapid,  weak  pulse,  thirsts,  sweats,  restlessness,  and  delirium. 
In  Blizzard's  case,  there  were  sloughing  of  the  sac,  and  pericarditis,  the  gan- 
grene being  confined  to  two  fingers  :  and  in  Brodie's  case,  it  occurred  in  both 
the  lower  as  well  as  in  the  upper  extremities,  and  must,  therefore,  have  pi'o- 
ceeded  from  some  constitutional  cause  altogether  independent  of  the  mere 
arrest  of  circulation  through  the  subclavian. 

Failure  of  the  operation  to  cure  the  disease  if  the  above  accidents  are 
avoided  is  a  very  rare  occurrence.  A  case  of  this  kind  occurred  to  Berkeley 
Hill  in  University  College  Hospital.  The  subclavian  was  successfully  tied  for 
a  large  axillary  aneurism  ;  there  was  some  inflammation  about  the  sac  after 
the  operation,  which  gradually  subsided.  Some  months  afterwards  the  tumour 
began  steadily  to  increase  in  size  without  pulsation,  and  finally  the  sac  was 
laid  open  and  the  vessel  tied  from  within,  and  the  patient  made  a  good 
recoveiy. 

On  reviewing  the  causes  of  death,  it  may  be  reasonably  hoped  that  the 
average  of  success  will  be  materially  increased  by  the  use  of  ligatures  which 
do  not  divide  the  coats,  and  by  the  prevention  of  septic  and  spreading  inflam- 
mation in  the  wound  by  the  employment  of  antiseptic  dressings. 

Treatment  of  Inflamed  Axillary  Aneurism  threatening  Suppura- 
tion.— The  case  of  an  axillary  aneimsm  becoming  inflamed,  and  threatening 
to  suppurate  lefcre  the  Surgeon  has  had  an  opportunity  of  ligaturing  the  sub- 
clavian artery,  is  one  that  is  full  of  important  practical  considerations,  and 
that  admits  of  little  delay  ;  for  if  the  sac  rupture,  or  be  opened,  fatal  haemor- 
rhage is  the  inevitable  result.  It  would  obviously  be  impossible,  in  a  case  of 
spontaneous  aneurism,  with  any  fair  chance  of  success  to  lay  open  the  tumour, 
turn  out  the  coagula,  and  ligature  the  vessel  above  and  below  the  mouth  of  the 
sac  ;  the  coats  of  the  artery,  being  not  only  diseased,  but  still  further  softened 
by  inflammation  and  supervening  suppuration,  would  not  be  in  a  condition  to 
hold  a  ligature.  There  are  two  other  courses  open — viz.,  ligature  of  the  sub- 
clavian, or  amputation  at  the  shoulder-joint ;  and  in  the  selection  of  one  or 
other  of  these,  the  Surgeon  must  be  guided  by  the  progress  the  disease  has 
made,  the  condition  of  the  limb  as  to  circulation  and  temperature,  and  the 
solidity  or  fluidity  of  the  contents  of  the  tumour. 

If  the  tumour  be  of  moderate  size  and  circumscribed,  and  the  arm  of  a  good 
temperature  and  not  very  oedematous,  ligature  of  the  artery  may  hold  oi't  a 
reasonable  chance  of  success.  It  is  true  that  this  is  but  a  chance  :  for  the 
blood  will,  immediately  after  the  noose  is  tied,  be  carried  by  the  suprascapular 
and  posterior  scapular  arteries  into  the  subscapular  and  circumflex,  and  by 
them  into  the  axillary  at  no  great  distance  from  the  mouth  of  the  sac  ;  or  it 
may  enter  directly  into  the  mouth  of  the  latter,  if  the  subscapular  or  circumflex 
should  chance  to  take  their  origin  from  the  dilated  portion  of  the  vessel. 
Hence,  the  only  safeguard  against  the  supervention  of  haemorrhage  as  soon  as 
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the  sac  has  burst  ,n-  been  opened,  or  has  discharged  its  co.itents,  will  be  the 
occlusion  by  brum bos.s  ol"  that  portion  of  the  artery  which  intervenes  between 
these  two  collateral  branches  and  its  niouth,  or  the  accidental  entandeinent 
m  the  latter  ot  a  mass  of  laminated  librin.  Yet,  in  the  circumstances  as  to 
the  condition  of  tumour  and  limb  that  have  just  been  mentioned,  it  would 
arm  «nrgeon  to  give  the  patient  a  chancte  of  preserving  his 

Should,  however,  hemorrhage  occur  cm  or  after  the  discharge  of  the  coi:- 
tents  of  the  sac,  the  subclavian  having  previously  been  ligatured,  if  the  bleed- 
ing be  moderate,  an  attempt  should  be  made  to  arrest  it  bv  plugging  the 
wound,  and  by  the  application  of  a  compress  and  bandage.  If 'it  recur  or  be 
so  profuse  as  to  threaten  the  life  of  the  ]3atient,  two  lines  of  procedure  aii  open 
to  the  Surgeon  :  either  to  cut  through  the  pectoral  muscles  so  as  to  lay  the  sac 
open  fally,  and  attempt  to  include  the  bleeding  orifice  between  two  lio-atures  • 
or  to  amputate  at  the  shoulder-joint.  " 

If  a  Surgeon  were  to  undertake  the  fii-st  of  these  alternatives  in  a  case  of 
spontaneous  aneurism,  of  which  alone  we  are  now  speaking,  he  would  in  all 
probabdity,  find  the  part  in  such  a  condition  as  would  prevent  the  possibility 
of  his  completing  the  operation  he  had  commenced.    Afl;er  layino-  open  a 
large  sloughing  cavity,  extending  under  the  pectoral  muscles  perhaps  as  high 
as  the  clavicle,  and  clearing  out  the  broken-down  coagula  contained  in  it,  in 
what  state  would  he  find  the  artery  ?    Certainly,  the  probability  would  be 
strongly  against  its  being  in  such  a  condition  as  to  bear  a  ligature,  even  if  it 
could  be  included  in  one.    Its  coats,  in  the  immediate  vicinity  of  the  sac, 
could  not,  m  accordance  with  what  we  know  to  be  almost  universally  the  case 
m  spontaneous  aneurisms  of  large  size  or  old  standing,  be  expected  to  be  in 
anything  like  a  sound  firm  state,  and  would  almost  certainly  give  way  under 
pressure  of  the  noose ;  or  the  vessel  might  have  undergone  fusiform  dilatation, 
as  is  common  in  this  situation,  before  giving  rise  to  the  circumscribed  false 
aneurism,  in  which  case  it  would  be  impossible  to  surround  it  by  a  ligature  , 
or,  again,  the  subscapular  or  circumflex  arteries  might  arise  directly  fro'm,  and 
pour  their  recurrent  blood  into,  the  sac  or  the  dilated  artery,  and,  as 'they 
would  lie  in  the  midst  of  inflamed  and  sloughing  tissues,  no  attempt  at 
including  them  in  a  ligature  could  be  successfully  made.    In  such  circum- 
.stances  as  these,  the  danger  of  the  patient  would  be  considerably  increased  by 
the  irritation  that  would  be  occasioned  by  laying  open  and  searchiuij  for  the 
bleeding  vessel   in   the  sac  of  an  inflamed,  suppurating,  and  sloughing 
aneurism,  and  much  valuable  time  would  be  lost  in  what  niust  be  a  fruitless 
operation;  at  the  close  of  which  it  would,  in  all  probability,  become  necessary 
to  have  recourse  to  disarticulation  at  the  shoulder-joint,  and  thus  to  remove 
the  whole  disease  at  once.    I  should,  therefore,  be  disposed  to  have  recourse 
to  disarliculaiion  id  llie  shoulder-joint  at  once,  in  all  cases  of  profuse  recuiTcnt 
hajmorrhagc,  following  sloughing  of  the  sac  of  an  axillary  aneurism,  which 
could  not  be  arrested  by  direct  pressure  on  the  bleeding  orifice,  after  the  sub- 
clavian has  been  tied. 

There  is  another  complication  of  axillary  aneurism  that  necessitates  imme- 
diate amputation  at  the  shoulder-joint,  whether  the  subclavian  artery  have 
previously  been  ligatured  or  not;  it  is  the  case  of  difl'use  aneurism  of  the 
armpit,  with  tlireatencd  or  actual  gangrene  of  the  limb. 

Ligature  of  the  Axillary  Artery. — Should  ligature  of  the  axillary  artery 
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ab  any  time  be  required,  the  vessel  may  be  secured  in  one  of  two  situations,  in 
the  space  that  intervenes  between  the  lower  margin  of  the  clavicle  above  the 
pectoralis  minor,  or  in  the  axilla  as  it  lies  on  the  tendon  of  the  latissimus 
dorsi. 

To  expose  the  artery  above  the  pectoralis  minor,  the  shoulder  must  be 
pushed  upwards  and  allowed  to  fall  backwards  as  far  as  possible.  An  incision 
is  then  made,  slightly  curved  with  its  concavity  upwards,  commencing  imme- 
diately above  and  internal  "to  the  tip  of  the  coracoid  process,  and  terminating 
immediately  below  the  clavicle,  and  about  one  inch  from  the  sterno-clavicular 
articulation.  The  skin  and  fat  are  divided  in  the  first  incision,  and  the 
pectoralis  major  exposed.  The  fibres  of  the  muscles  are  separated  in  the 
inner  end  of  the  wound,  and  the  finger  introduced  into  the  space  beneatli 
guiding  a  probe-pointed  bistoury,  with  which  the  remainder  of  the  muscle  is 
rapidly  divided  throughout  the  whole  length  of  the  wound.  In  doing  this, 
several  large  branches  of  the  acromio-thoracic  artery  are  divided  and  must  be 
tied  at  once.  The  next  rallying  point  is  the  upper  border  of  the  pectoralis 
minor.  This  must  be  found  by  tearing  through  some  loose  areolar  tissue  with 
the  forceps  and  a  steel  director,  so  as  not  to  wound  the  branches  of  the  aoromio- 


Fig.  4S5. — Diagram  of  Ligature  of  tlic  First  Part  of 
the  Right  Axillary  Ai-tery.  p.m.a.  Pectoralis  major, 
the  libres  sejiarated  iu  the  inner  half  of  the  wound  and 
<livided  in  the  outer;  f..m.i.  pectoralis  minor;  a.t. 
Acroniio-thoi'acic  artery  and  vein  ;  o.-u.  axillary  \'ein ; 
<t.  axillary  artery  ;  11.  brachial  plexus. 


Fig.  4S(3.  — Diagram  of  Ligature  of  the 
Axillary  Artery  in  its  lower  third,  c.l). 
eoraco-brachialis  ;  m.n.  median  nerve  ; 
n.n.  ulnar  nerve  ;  l.c.n.  internal  cutaneous 
nerve  ;  v.  vein  ;  a.  artery. 


thoracic  artery  and  vein.  The  cephalic  vein  lies  at  the  outer  angle  of  the 
wound,  and  is  usually  not  seen.  When  the  pectoralis  minor  is  found,  it  must 
be  drawn  downwards  with  a  copper  spatula.  In  so  doing,  the  costo-coracoid 
membrane  beneath  which  the  artery  lies  is  brought  fully  into  view.  This 
membrane  is  seldom  sufficiently  distinct  to  be  recognized  as  a  definite  struc- 
ture, and  it  can  readily  be  torn  through  with  a  pair  of  forceps  and  the  steel 
director.  It  is  perforated  by  the  acromio-thoracic  artery  and  vein,  and  the 
external  anterior  thoracic  nerve.  These  will  be  seen  as  the  areolar  tissue  is 
torn  through,  and  must  be  drawn  inwards  with  a  blunt  hook.  In  the  living 
body  the  vein  next  comes  into  view,  and  must  be  drawn  inwards,  when  the 
artery  will  be  seen  to  its  outer  side.  The  needle  must  be  passed  from  the 
vein  and  as  near  the  clavicle  as  possible,  well  above  the  origin  of  the  acromio- 
thoracic.  If  it  38  possible  to  tie  only  in  close  proximity  to  this  branch,  it 
would  be  safer  to  apply  a  hgature  to  it  also.  In  practising  the  operation  on 
the  dead  body,  the  vein  often  is  not  seen,  and  it  is  customary  to  find  the 
artery  by  following  the  acromio-thoracic  to  its  origin.    There  is  little  risk  of 
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including  a  cord  of  the  brachial  plexus,  as  the  nerves  lie  well  to  the  cora<;oid 
side  separated  by  a  slioht  interN-al  from  the  artery.  It  is  fi-equently  found  in 
tne  dead  body  that  the  ligature  has  been  applied  above  the  lower  border  of 
tne  lirst  rib,  the  end  of  the  subclavian  being  actually  the  vessel  tied.  This 
operation  is  a  very  difficult  one,  on  account  of  the  depth  of  the  M'ound  as 
well  as  from  the  embarrassment  occasioned  by  the  numerous  venous  and 
arterial  branches  which  ramify  across  the  space  in  which  the  vessel  lies,  and 
ligature  of  the  third  part  of  the  Bubclaviau  is  to  be  preferred  to  it  whenever  it 
IS  practicable. 

If  it  is  necessary  to  tie  the  axillary,  as  in  the  case  of  a  punctured  wound, 
the  operation  recommended  by  Guthrie  is  probably  safer  and  sunpler  than 
that  just  described.    It  consists  in  making  an  incision  from  the  centre  of  the 
clavicle  directly  downwards,  in  the  course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla.    In  this  way  the  skin,  superficial  fascia,  and  greater 
pectoral  muscle,  must  be  successively  divided.    The  lesser  pectoral  will  then 
be  exposed ;  and  the  artery  may  be  ligatured  above  or  below  this,  without 
further  division  of  muscular  substance,  or  if  it  be  thought  desirable  to  tie 
It  under  this,  the  muscle  must  be  cautiously  cut  through.    When  this  is  done, 
a  veiy  distinct  and  firm  fascia  will  come  into  view  ;  this  must  be  picked  up 
and  be  carefully  opened,  when  the  artery  and  vein  will  be  seen  lying  parallel 
to  one  another,  the  artery  being  to  the  outer  side.    The  vein  havmg  been 
drawn  inwards,  the  aneurism-needle  must  be  earned  between  it  and  the 
artery.  ^  The  second  part  of  the  artery  has  the  three  cords  of  the  brachial 
plexus  in  close  contact  with  it,  the  inner  lying  between  it  and  the  vein.  At 
the  lower  border  of  the  pectoralis  minor  the  inner  head  of  the  median  crosses 
the  artery.    Care  must  be  taken  not  to  include  these  nerves  in  the  hgature. 
The  great  advantage  of  this  operation  is,  that  the  wound  is  open  and  free,  and 
that,  consequently,  the  artery  can  be  more  readily  reached  in  any  part  of  its 
course.    The  disadvantage  is  the  great  division  of  muscular  substance  that  it 
entails.    This,  however,  need  not  leave  any  pennanent  weakness  of  the  limb, 
as  by  proper  position  union  may  be  readily  effected  between  the  parts. 

The  axillary  artery  may  also  be  ligatured  at  any  point  below  the  lower 
border  of  the  pectoralis  minor,  by  making  an  incision  parallel  to  its  course  in 
the^  axilla.    The  guiding  line  for  the  vessel  in  this  situation  is  obtained  by 
dividing  the  space  between  the  anterior  and  posterior  folds  of  the  axilla  into 
three  equal  parts,  when  the  artery  will  be  found  to  lie  at  the  junction  of  the 
anterior  with  the  middle  third.    The  arm  being  held  at  an  obtuse  angle  with 
the  trunk,  so  as  to  make  the  skin  tense,  an  incision  is  made,  commencing  at  the 
thoracic  border  of  the  axilla  and  extending  for  a  distance  of  about  three  inches 
parallel  to  the  course  of  the  artery.    The  incision  must  be  made  so  as  to  divide 
the  skin  only.    The  fascia,  being  exposed,  must  be  carefully  opened,  when  the 
axillary  vein  will  come  into  view,  and  must  be  drawn  to  one  side  with  a  blunt 
hook.    The  artery  will  now  l)e  seen  surrounded  by  the  nerves  of  the  brachial 
plexus.    In  front  of  it  or  to  its  inner  side  is  the  internal  cutaneous.    To  its 
inner  side  between  it  and  the  vein  is  the  ulnar  ;  the  nerve  of  "Wrisberg  is  still 
further  internal,  usually  beyond  the  vein.    To  the  outer  side  is  the  median, 
and  for  a  short  distance  above,  the  external  cutaneous  lies  on  the  same  side  of 
the  vessel  before  entering  the  coraco-brachialis.    Behind  is  the  musculo-spiral. 
and  as  far  as  the  upper  border  of  the  teres  major,  the  circumflex.    Tlie  nerves 
are  easily  held  aside,  and  the  ligature  is  passed  round  the  artery  from  the  vein. 
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If  the  ligature  be  applied  near  the  termination  of  the  axillary  artery,  as  it  lies 
over  the  tendons  of  the  latissimus  dorsi  and  teres  major,  it  will  not  be  in 
immediate  contiguity  to  any  large  branch.  Above  this  point,  it  ^  must  be 
apphed  close  to  either  tlie  subscapular  or  the  circumflex  arteries,  which  would 
perhaps  somewhat  add  to  the  danger  of  secondary  haemorrhage.  In  a  fat 
axilla  there  is  some  risk  of  missing  the  artery  by  drifting  too  much  towards 
the  posterior  border  of  the  space.  To  avoid  this,  and  also  to  get  rid  of 
the  inconvenience  caused  by  the  situation  of  the  vein  covering  the  artery, 
Malgaigne  recommended  that  the  incision  should  be  made  a  little  nearer  the 
anterior  border  of  the  axilla,  and  the  edge  of  the  coraco-brachialis  sought  as 
the  first  rallying  point.  When  this  is  found  it  is  drawn  slightly  forwards, 
when  the  median  nerve  will  be  seen  in  contact  with  it.  If  this  be  di'awn  on 
one  side,  the  artery  at  once  comes  into  view.  By  this  method  the  artery  can 
often  be  tied  without  the  vein  being  seen,  and  it  is  impossible  to  miss  the 
vessels  by  getting  too  far  to  the  inner  side.  Ligature  of  the  axillary  is  very 
rarely  required  for  aneurism.  It  has  been  done  as  a  distal  operation  for 
subclavian  aneurism,  but  without  success. 

ANEURISM    OP    THE    ARM,    FOREARM,    AND  HAND. 

Spontaneous  aneurism  rarely  occurs  below  the  axilla,  yet  it  may  occasionally 
be  met  with  at  any  part  of  the  upper  extremity.  Thus  G.  Buchanan  has 
recorded  a  case  of  spontaneous  aneurism  in  the  upper  third  of  the  brachial 
artery  ;  Palletta,  Flajani,  Pelletan,  and  others,  relate  cases  of  spontaneous 
aneurism  at  the  bend  of  the  arm  ;  and  Liston  states  that  he  once  tied  the 
brachial  artery  in  an  old  ship-carpenter,  who,  whilst  at  work,  felt  as  if 
something  had  snapped  in  his  arm.  Pilcher  has  recorded  a  case  of  aneurism 
imder  the  ball  of  the  right  thumb,  which  was  produced  by  repeated  though 
shght  blows  with  the  handle  of  a  hammer  used  by  the  patient  (a  working 
goldsmith)  in  his  trade  ;  the  radial  and  ulnar  arteries  were  tied  immediately 
above  the  wist,  and  the  disease  was  thus  cured.  Aneurism  has  also  been  met 
with  in  this  situation  after  attempted  reduction  of  a  dislocation  of  the  thumb. 
In  the  Museum  of  the  College  of  Surgeons  there  is  a  preparation  of  a  radial 
artery  with  a  small  aneurism,  about  the  third  of  an  inch  in  diameter,  formed 
by  the  dilatation  of  all  the  coats  of  a  narrow  portion  of  one  half  the  circum- 
ference of  the  vessel,  a  little  above  the  origin  of  the  superficialis  volse. 
Spontaneous  aneurism  in  the  forearm  is.  of  extremely  rare  occurrence.  Todd 
and  Arnott  both  successfully  tied  the  brachial  in  its  upper  third  for  sponta- 
neous aneurism  of  the  forearm.  De  Morgan  records  a  case  of  spontaneous 
aneurism  of  the  ulnar,  and  Spanton  one  of  the  radial  artery.  In  most  of  the 
cases  in  which  the  brachial  artery  and  its  primary  branches  have  been  the 
■seat  of  spontaneous  aneurism,  disease  of  the  heart  and  of  the  arterial  system 
in  other  parts  has  co-existed. 

While  spontaneous  aneurisms  are  rare  in  these  situations,  the  traumatic 
forms  of  the  disease  are,  as  has  already  been  stated  (Vol.  I.,  pp.  476,  478),  of 
more  frequent  occurrence. 

Treatment. — In  cases  of  aneurism  below  the  axilla,  direct  pressure  may  be 
tried  with  advantage,  provided  the  tumour  be  of  small  size  and  unattended 
by  inflammation  of  the  superjacent  integuments.  Compression  of  the  trunk 
of  the  artery  above  the  tumour  is  rarely  applicable,  on  account  of  the 
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pam  that  is  induced  by  the  pressure  upon  the  iieif.'hbouriag  nerves,  wJiicb 
cannot  be  isolated  from  the  artery.  Besides  this,  the  brachial  artery  is  so 
mobile,  aud  the  humerus  so  small  and  round  a  bone,  that  the  vessel  cannot 
be  steadily  compressed  against  it  for  any  length  of  time,  but  will  roll 
away  from  under  the  pressure,  even  if  the  patient  could  bear  the  pain  of  it 
Ihe  application  of  Esmarch's  bandage  under  chloroform  might  be  tried  in' 
suitable  cases. 

Ligature  of  the  Brachial  Artery.—Tlie  brachial  artery  may  beli-atured 
in  the  middle  of  the  arm,  which  is  considered  the  seat  of  election  of  this 
operation,  by  making  an  incision,  about  three  inches  long,  parallel  to  and  upon 
the  inner  edge  of  the  biceps  (Fig.  J  87),  which  is  the  "  directing  line,'-'  and  the 


first  rallying  point  :  the  fascia,  which  is  exposed,  must  be  opened  carefiiUv  to 
a  corresponding  extent,  and  the  edge  of  the  biceps  drawn  outwards,  when" the 
median  nerve  will  commonly  be  seen  crossing  the  artery  ;  this  must  be  drawn 

on  one  side  with  a  blunt  hook,  when  the 
artery,  accompanie'd  by  its  two  veins,  ^vill 
be  exposed  ;  these  vessels  must  then  be 
separated  from  one  another,  and  the  liga- 
ture passed  and  tied  in  the  usual  way.  In 
performing  this  operation,  the  principal 
point  to  attend  to  is  to  cut  down  upon 
the  inner  edge  of  the  biceps,  which  will 
be  the  sure  guide  to  the  artery  (Fig.  488). 
If  the  Surgeon  keep  too  far  back,  he  may 
fall  upon  the  ulnar  nerve  aud  the  basilic 
vein,  which  might  possibly  be  mistaken 
for  the  brachial  artery  ;  by  taking  care  to  expose  the  fibres  of  the  biceps  in 
his  early  incision,  he  will  avoid  this  error.  The  fascia  over  the  median  nerve 
must  be  opened  thoroughly,  otherwise  the  artery  may  be  drawn  on  one  side 
with  it.    The  needle  must  be  passed  from  the  nerve. 

In  the  upper  part  of  the  arm  the  operation  for  ligature  of  the  brachial  is 
practically  identical  with  that  for  the  terminal  part  of  the  axillary,  the  inner 
edge  of  the  coraco-brachialis  being  taken  as  the  directing  line  and  the  first 
rallying  point. 

At  the  bend  of  Ike  elbow  the  brachial  artery  may  be  reached  by  making  an 
incision  about  two  inches  in  length  downwards  and  outwards  ]iarallel  to  and 
immediately  above  the  median  basilic  vein  when  that  vessel  can  be  seen  ; 


m.Ti.. 


Fig.  4SS. — Diagram  of  tlie  jiarts  concerned  iti 
Ligature  of  the  Brachial  in  tlie  niiddle  of  tlie 
arm.  m.re.  Median  nerve  drawn  inwards; 
li  biceps;  v.v.  Venaj  coniites;  u.  brachial 
artery.  . 
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when  it  can  not,  the  incision  must  be  at  an  angle  of  45°  with  the  line  of  the  limb, 
commencing  about  one  inch  external  to  and  half  an  inch  above  the  tip  of  the 
inner  condyle  of  the  humerus,  and  terminating  at  the  outer  side  of  the  tendon 
of  the  biceps.  It  must  not  be  carried  further  outwards  or  the  median  cephalic 
vein  will  be  divided.  If  the  median  basilic  vein  is  seen,  it  must  be  drawn 
downwards  to  avoid  wounding  the  ulnar  veius  which  enter  it  below.  As  soon 
as  the  integumeutal  structures  are  divided,  with  the  branches  of  the  internal 
cutaneous  nerve,  the  strong  process  from  the  tendon  of  the  biceps  to  the  fascia 
of  the  fore-arm,  the  bicipital  fascia,  comes  into  view.  This  muse  be  carefully 
divided  ;  the  artery  will  be  found  beneath,  having  the  biceps  tendon  to  its 
outer  side,  the  median  nerve  to  its  inner  side,  and  a  vena  comes  on  each  side. 
The  needle  must  be  passed  from  the  nerve.  It  sometimes  happens  that  the 
operator  misses  the  artery  and  comes  down  upon  the  brachialis  anticus  which 
lies  beneath  it.  This  muscle  is  readily  recognized  by  its  surface  being  com- 
posed at  this  part  of  alternate  strips  of  tendon  and  muscular  fibres.  If 
circumstances  require  the  operation  to  be  performed  a  little  higher  up,  the 
edge  of  the  biceps  must  be  taken  as  the  guide,  as  in  the  middle  of  the  forearm. 

Ligature  of  the  Radial  and  Ulnar  Arteries. — These  arteries  may  be 
ligatured  at  any  part  of  their  course,  but  the  operation  is  never  performed 
above  the  middle  third  of  the  arm  except  for  direct  wound. 

The  Ulnar  Artery  above  the  Wrist  may  be  readily  ligatured  by  making 
an  incision  (Fig.  490)  about  two  inches  in  length  along  the  outer  side  of  the 
tendon  of  the  flexor  carpi  ulnaris,  which  is  the  di- 
recting line  to  the  vessel.  The  incision  should  ter- 
minate about  half  an  inch  above  the  pisiform  bone. 
If  the  edge  of  the  tendon  cannot  be  clearly  felt,  the 
incision  must  be  made  in  the  line  of  the  artery.  This 
is  found  by  drawing  a  straight  hne  from  the  tip  of 
the  inner  condyle  of  the  humerus  to  the  radial  edge 
of  the  pisiform  bone.  The  first  rallying  point  is  the  Pig.  4so.— Diagram  of  tin- 
edge  of  the  tendon  of  the  flexor  ulnaris.  As  soon  p^Z,."^  ^^Zi^S^- 
as  this  is  clearly  exposed  it  must  be  drawn  inwards  r;r:'veinf;Tarto'v' 
with  a  blunt  hook,  the  wrist  being  slightly  flexed  to 

relax  the  muscle.  A  distinct  fascia,  usually  marked  by  transve-rse  fibres,  then 
comes  into  view  ;  this  must  be  carefully  opened  and  the  artery  will  be 
found  beneath,  accompanied  by  a  vein  on  each  side  and  the  ulnar  nerve  to 
the  ulnar  side  (Fig.  489).  The  needle  must  be  passed  from  the  inner  side. 
The  artery  lies  between  the  tendons  of  the. flexor  carpi  ulnaris  and  of  the  flexor 
digitorum  sublimis  and  upon  those  of  the  flexor  profundus.  The  mistake  most 
likely  to  be  made  is  carrying  the  incision  too  far  inwards  so  as  to  miss  the 
tendon ;  the  error  is  recognized  by  finding  fleshy  fibres  directed  downwards 
and  outwards  ;  the  tendon  is  to  the  radial  side  of  these. 

Ligature  of  the  Ulnar  Artery  in  the  Middle  of  the  Arm  is  a  more 
troublesome  operation,  as  the  artery  lies  deeply  on  the  flexor  profundus  covered 
by  the  superficial  muscles  of  the  fore-arm.  It  can,  however,  be  reached  with- 
out difficulty  by  separating  the  flexor  carpi  ulnaris  from  the  contiguous  border 
of  the  flexor  digitorum  sublimis.  To  find  the  interval  between  these  two 
muscles,  a  line  must  be  drawn  from  the  tip  of  the  inner  condyle  of  the 
humerus  to  the  radial  edge  of  the  pisiform  bone.  This  line  corresponds  to 
the  outer  edge  of  the  flexor  carpi  ulnaris  and  also  in  its  lower  two  thirds,  to 
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the  course  of  the  artery.  The  upper  part  of  the  artery  passes  beneath  the 
superficial  muscles  of  the  fore-arm  from  the  middle  of  the  hollow  in  front  oi' 
the  fore-arm  to  the  junction  of  the  upper  and  middle  thirds  of  the  line  just 
mentioned.  The  operation  is  thus  performed  :  the  -uiding  line  having  been 
lound,  an  incision  two  inches  in  length  is  made  in  it  (Fig.'490)  through  the 
skm  and  tat.  A  white  line  then  comes  into  view  formed  by  a  few  tendinous 
Hbres  m  the  edge  of  the  flexor  uluaris.  If  more  than  one  white  line  is 
seen  a  piece  of  ligature  thread  may  he  placed  with  one  end  on  the  inner 
condyle,  and  the  other  on  the  radial  edge  of  the  pisiform  bone;  the  line 
correspondmg  to  this  is  the  one  sought  for.    The  point  of  the  knife  is  then 


run  lightly  along  the  radial  side  of  the  line,  after  which  the  flexor  sublimis 
and  flexor  ulnaris  can  be  easily  separated  with  the  handle  of  the  scalpel. 
The  direction  of  the  interspace  is  towards  the  ulna.  On  separating  the 
muscles  the  artery  may  appear  at  once  with  a  vein  on  each  side  of  it  lying 
on  the  flexor  profundus.  More  commonly  the  ulnar  nerve  is  first  seen  ;  when 
this  comes  into  view,  the  flexor  subUmis  must  be  raised  and  drawn  outwards, 
when  the  artery  will  be  found  coming  out  from  beneath  it  to  joui  the  nerve 
lower  down.  The  needle  must  be  passed  from  the  inner  side.  The  common 
error  in  this  operation  consists  in  making  the  incision  too  much  to  the  radial 
side  and  opening  the  interval  between  the  flexor  subhmis  and  the  palmaris 
longus  by  mistake.  The  error  is  at  once  recognized  by  finding  that  the  inter- 
space leads  towards  the  radius  instead  of  the  ulna. 

The  Hadial  Artery  above  the  Wrist  may  be  ligatured  by  making  an 
incision  about  one  and  a  half  to  two  inches  in  length,  a  quarter  of  an  inch 
outside  the  tendon  of  the  flexor  carpi  radiahs — the  "directing  line  "  ;  when 
-after  the  division  of  the  superficial  and  deep  fascite,  the  artery  accompanied 
by  its  two  veins  will  be  exposed,  and  may  be  tied  in  the  usual  way.  The 
artery  lies  between  the  tendons  of  the  flexor  carpi  radialis  and  supinator 
longus,  and  is  separated  by  some  fat  from  the  pronator  quadratus. 

The  Radial  Artery  in  the  middle  of  the  Fore-arm  can  easily  be 
ligatured  by  an  incision  made  in  a  line  drawn  from  the  middle  of  the  hollow 
in  front  of  the  elbow  to  the  root  of  the  styloid  process.  At  this  part  it  is 
overlapped  by  the  belly  of  the  supinator  longus,  and  lies  on  the  insertion  of 
the  pronator  teres.  The  incision  should  be  about  two  inches  in  length  ;  after 
the  fascia  is  divided  the  supinator  comes  into  view,  its  internal  edge  must  bo 
found  and  the  muscle  turned  outwards.    A  distinct  fascia  is  found  beneath  it, 
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on  opening  which  the  artery  will  be  seen  with  a  vein  on  each  side.  The  radial 
nerve  is  about  half  an  inch  to  the  outer  side,  and  is  usually  not  seen. 

Ligature  of  the  Radial  Artery  at  the  Wrist  has  sometimes  been  done 
for  auem-ism  of  the  palm,  but  is  more  commonly  re- 
quired for  wound.  The  artery  a,t  this  part  of  its  course 
hes  deeply  on  the  external  lateral  ligament  of  the  wrist 
joint.  It  winds  round  the  lower  end  of  the  radius, 
passing  beneath  the  extensor  ossis  metacarpi  and  extensor 
primi  interuodii  poUicis,  and  then  under  the  extensor 
secundi  internodii.  The  operation  is  performed  by 
making  an  incision  from  the  base  of  the  metacarpal  bons 
of  the  thumb  to  the  posterior  part  of  the  root  of  the 
styloid  process  of  the  radius  in  such  a  way  as  to  be 
midway  between  the  tendons  of  the  extensors  of  the  first 
and  second  phalanges  of  the  thumb.  In  the  superficial 
fat  will  be  found  the  radial  vein  (which  must  not  be  mistaken  for  the  artery) 
aud  some  branches  of  the  radial  nerve.  A  fascia  extending  between  the 
two  tendons  is  then  found  and  carefully  opened,  when  the  artery  will  be 
seen  crossing  the  wound  obliquely  rather  towards  its  lower  end.  This 
operation  should  never  be  performed  in  preference  to  that  in  fi-ont  of  the 
wrist,  as  it  is  more  difficult  and  is  apt  to  leave  some  stiffness  in  the  tendons 
of  the  extensors  of  the  thumb. 


Fig.  491.  —  Diagram  of 
the  Radial  Ai'tery.  U.c.rd, 
Flexor  carpi  radialis  ;  v.  v. 
\'oius  ;  ((.  artery. 
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CHAPTER  XLV. 
ANEURISMS  OF  THE  ABDOMEN  AND  LOWER  EXTREMITIES. 

ANEUBISM   OF    a?HE   ABDOMINAL   AOETA   AND    ITS  BBANCHES. 

As,  until  receutly,  any  surgical  treatment  of  these  aneurisms  was  considered 
impossible,  they  were  left  entirely  in  the  hands  of  the  physician  ;  but  since 
the  introduction  of  compresssion  of  the  aorta  under  prolonged  anaesthesia  b^• 
Murray  of  Newcastle,  they  have  become  fairly  entitled  to  a  place  in  a  work  oJi 
Surgery. 

Aneurism  of  the  abdominal  aorta  is  a  rare  affection,  and  is  met  with 
almost  exclusively  in  men.  It  may  occur  at  any  part  of  its  course,  but  the 
most  common  situation  is  near  the  origin  of  the  coeliac  axis  ;  and  here  the 
disease  is  often  not  confined  to  the  main  trunk,  but  one  or  more  of  the 
branches  are  also  affected.  The  situation  next  in  order  of  fi-equency  is  at  or 
near  the  bifurcation.  Aneurisms  may  form  in  connection  also  with  any  of 
the  main  branches  of  the  abdominal  aorta,  most  frequently  on  the  supei'ior 
mesenteric,  splenic,  and  inferior  mesenteric.  The  aneurism  may  be  sacculated 
or  tubular.  When  growing  from  the  main  trunk,  it  is  usually  of  the  former 
variety. 

Symptoms.— The  chief  sign  of  the  disease  is  the  existence  of  a  pulsating 
tumour,  situated  in  or  near  the  middle  line,  somewhere  between  the  costal 
margin  and  the  region  of  the  umbilicus.    The  pulsation  of  the  tumour  is  of 
the  expansile  kind  characteristic  of  aneurism,  and  there  is  frequently  a  distinct 
bruit,    Walshe  mentions  a  single  systolic  murmm-,  a  dull  muffled  systolic 
sound  convertible  into  a  murmur  by  a  little  pressure,  a  sharp,  abrupt,'  short 
systolic  murmur  on  the  left  side  of  the  lumbar  spine,  a  systolic  murmur 
audible  below  the  sac,  but  not  over  it,  and  occasionally  a  dull  second  sound,  as 
having  been  heard  in  various  cases  of  abdominal  aneurism.    The  exact  shape 
and  size  of  the  tumour  and  the  nature  of  its  pulsation  can  in  many  cases  Ijt- 
ascertained  only  by  fully  relaxing  the  abdominal  muscles  by  the  use  of 
chloroform.    The  sensation  of  pulsation  in  the  epigastrium  may  be  very 
perceptible  to  the  patient,  or  may  be  entirely  absent.   Constant  aching  lumbar 
pain  is  a  very  frequent  symptom.    The  pressure-signs  are  not  usually  a  ct\ 
marked  till  late  in  the  disease.    Pressure  on  the  vena  cava  to  such  an  extent 
as  to  cause  cedema  of  the  lower  extremities  is  almost  unknown.    The  sac  may 
press  on  the  lumbar  plexus,  and  give  rise  to  signs  of  irritation  in  the  course  of 
its  branches.    The  most  marked  of  these  are  pains  in  the  groin  and  testicles 
from  irritation  of  the  genito-crural,  and  occasionally  shooting  pains  down  the 
thigh,  in  the  course  of  tlie  anterior  crural  or  external  cutaneous  ner\  e.  Wheu 
the  bodies  of  the  vertebrae  are  eroded,  constant  lumbar  pain  will  be  frequently 
present,  of  the  same  burning,  boring  character  as  that  felt  in  thoracic  aneurism 
under  similar  circumstances.    In  some  cases  the  pressure  may  affect  the  great 
intestine,  causing  considerable  difficulty  in  defascation.    Occasionally  the 
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tumour  may  attain  an  enormous  size  before  death,  half  filling  the  cavity  of 
the  abdomen.  The  fatal  termination  may  be  due  to  gradual  exhaustion  from 
pain  and  interference  with  the  functions  of  the  abdominal  viscera,  to  sudden 
rupture  of  the  sac  into  the  peritoneum  or  subperitoneal  tissue,  or  into  some 
part  of  the  alimentary  canal,  or,  more  rarely,  into  the  pleural  cavity  through 
the  diaphragm. 

The  Diagnosis  rests  chiefly  on  the  situation  of  the  tumour,  its  distinct 
expansile  pulsation,  tlie  existence  of  an  aneurismal  bruit,  and  the  pressm-e- 
signs.  Very  marled  epigastric  pulsation  is  not  an  unfrequent  symptom  in 
anaimic  patients  suffering  from  atonic  dyspepsia,  and  in  these  cases  very  slight 
pressure  on  the  artery  from  a  stethoscope  will  give  rise  to  a  distinct  bruit. 
Under  these  circumstances,  it  is  sometimes  not  easy  to  speak  positively  as  to 
the  condition  of  the  artery,  but  in  the  majority  of  cases  a  careful  exami- 
nation under  chloroform  will  determine  the  nature  of  the  disease.  A  displaced 
or  efilarged  heart  also  gives  rise  to  distinct  epigastric  pulsation,  but  this  can 
hardly  be  mistaken  for  aneurism.  A  solid  mass  of  fceces  in  the  transverse 
colon  may  receive  a  very  distinct  impulse  from  the  aorta,  but  the  doughy  feel 
of  the  mass,  its  superficial  nature,  and  the  history  of  the  case,  will  usually 
readily  determine  its  nature.  A  prominent  lumbar  vertelra  pushing  the  aorta 
forward  may  simulate  a  dilatation  of  the  artery.  Cancerous  lumbar  glands 
surrounding  the  artery  may  give  rise  to  considerable  difficulty  in  diagnosis  ; 
and  here  again  a  careful  examination  under  chloroform  is  the  most  hkely 
means  of  arriving  at  a  correct  conclusion.  Cancerous  tumours  growing  from 
the  bones  may  give  rise  to  almost  insuperable  difficulties  in  the  diagnosis. 
From  tumours  of  the  various  abdominal  viscera,  the  diagnosis  must  be  made  on 
general  principles.  The  amount  of  fat  in  the  abdominal  walls  necessarily  has 
a  great  influence  on  the  difficulty  or  'ease  of  coming  to  a  definite  conclusion. 

Treatment. — In  all  cases  of  aneurism  of  the  abdominal  aorta,  constitutional 
treatment  should  be  given  a  fair  trial  before  any  more  severe  measures  are 
adopted.  TufFnell  has  recorded  two  cases  in  which  a  cure  was  effiacted  by  diet 
and  rest — in  one  case  in  21  days,  and  in  the  other  in  37.  If  this  treatment 
fail,  the  Surgeon  may  have  recourse  to  compression  of  the  alidominal 
aorta.  The  pain  of  this  application  is  so  severe  that,  in  order  to  relieve  it, 
the  patient  must  be  kept  under  the  influence  of  chloroform ;  moreover,  without 
thorough  relaxation  of  the  abdominal  muscles  it  is  impossible  to  employ  it 
efficiently.  The  credit  of  introducing  this  mode  of  treatment  is  undoubtedly 
'  due  to  Murray  of  Newcastle-on-Tyne.  The  operation  has  now  been  performed 
for  aortic  aneurism  in  ten  recorded  cases.  In  six,  under  Murray,  Dm-ham  and 
Moxon,  Durham,  Greenhow  and  Hulke,  Pollock,  and  Sir  James  Paget,  the 
pressure  was  applied  on  the  proximal  side  of  the  sac.  Of  these,  three — ■ 
MuiTay's,  Durham  and  Moxon's,  and  Greenhow  and  Hulke's — were  successful ; 
one,  Pollock's,  failed  ;  and  two,  Durham's  second  case,  and  Sir  James  Paget's, 
were  fatal.  In  four  the  pressure  was  applied  on  the  distal  side  of  the  sac  : 
■  one,  under  Bryant,  and  one  under  Lunn  and  Benham,  terminated  fatally,  and 
the  other  two,  under  Marshall  and  Barwell,  failed.  In  most  cases  the  pressure 
ha.s  been  apphed  by  the  instrume'nt  known  in  this  country  as  Lister's  aortic 
tourniquet.  That  this  instrument  may  in  some  cases  be  safely  applied  to  the 
abdominal  aorta  from  the  highest  point  at  which  the  artery  can  be  reached  to 
its  bifurcation,  is  clearly  proved  by  the  results  of  the  cases  above  mentioned.  In 
Durham  and  Moxon's  case,  it  is  stated  that  "  by  positioning  the  body  of  the 
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patient,  just  sufficient  space  was  afforded  for  the  introduction  of  tlie  pad  of  tlic 
tourniquet  between  the  cartilages  of  the  ribs  and  the  aneurism."  In  Greeuhow 
and  Hulke's  case,  it  was  applied  Jiiidway  between  the  xiphoid  cartilage  and  tlie 
umbilicus,  immediately  above  the  tumour.  That  three  out  of  the  eight  cases 
have^  terminated  fatally,  however,  shoM^s  that  the  operation  is  by  no  means 
devoid  of  danger.  In  Pollock's  unsuccessful  case  the  patient  suffered  from 
hyematuria,  and  in  Greenhow's  case  albumen  appeared  in  the  urine  after  the 
last  operation,  thus  showing  serious  interference  with  the  circulation  in  the 
kidney.  In  Marshall's  case  the  patient  suffered  fi-om  retention  of  urine  foi' 
some  days  after  one  operation,  probably  from  some  injury  to  the  hypogastrir 
plexus.  In  Bryant's  case  the  post  mortem  examination  showed  bruising  of  the 
mesentery  and  intestine  and  peritonitis,  and  "the  tissues  about  the  compressed 
aorta  were  loaded  with  effused  blood."  In  Lunn  and  Benham's  case  death 
occurred  on  the  eleventh  day  from  gangrene  of  the  jejunum.  In  Paget's  case 
an  abscess  had  formed  in  the  mesentery,  peritonitis  had  been  set  up,  and  the 
mesenteric  artery  was  found  to  be  compressed  and  flattened,  and  embolic  clots 
•were  found  in  its  branches.  In  Durham's  fatal  case  there  were  signs  of  bruising 
about  the  pancreas,  and  the  aneurism  was  found  to  affect  the  mesenteric 
artery.  The  time  during  which  the  pressure  has  been  maintained  has  varied 
considerably.  Murray's  case  was  cured  by  one  apphcation  lasting  five  hours  : 
Durham  and  Moxon's  in  10 J  hours;  Greenhow and  Hulke's,  by  three  apphca- 
tions  lasting  55  minutes,  4  hours,  and  3  hours.  In  Marshall's  case  dista! 
pressure  was  applied  without  serious  consequences,  on  one  occasion  for 
hours,  and  on  another  for  19  hours.  Vomiting  has  been  found  to  be  a 
troublesome  complication  in  several  cases.  Of  the  successful  cases,  Mun-ay's 
is  the  only  one  in  which  the  pulsation  of  the  tumour  ceased  permanently 
immediately  after  the  operation.  In  Greenhow  and  Hulke's  case  it  did  not 
finally  disappear  till  some  days  after  the  last  apphcation  of  the  tourniquet : 
and  in  Dui'ham  and  Moxon's,  although  it  ceased  at  the  time,  it  retm-ned  in  a 
few  hours,  and  persisted  for  a  month  before  it  finally  disappeared.  From  thi 
above  cases,  it  will  be  seen  that  there  is  sufficient  probability  of  success  t* 
justify  us  in  adopting  the  inoximnX  operation  in  every  favourable  case. 
Further  evidence  is  required  before  abandoning  distal  pressure  as  absolutelv 
useless.  In  Bryant's  fatal  case  the  sac  was  found  to  be  filled  with  firm  clot, 
which  was  considered  to  have  been  sufficient,  had  the  patient  lived,  to  havt 
cured  the  aneurism.  In  ]\IarshaU's  case  tlie  tumour  was  thought  to  bt 
slightly  more  solid  after  the  operations,  but  no  permanent  effect  was  produced. 
The  distal  operation,  however,  does  not  seem  a  very  hopeful  one.  The 
number  and  size  of  the  branches  coming  off  from  the  aorta  at  its  upper  part, 
and  the  frequency  with  which  the  coeliac  axis  and  its  large  branches  are 
implicated,  are  very  unfavourable  circumstances  for  distal  pressure.  The 
anastomosis  of  the  collateral  vessels  is,  moreover,  so  small  compared  to  the 
immense  interference  with  the  direct  circulation,  that  the  only  effect  of  distal 
pressure  must  be  for  many  hours  greatly  to  increase  the  tension  in  the  vessels 
above. 

In  performing  the  operation  of  compression  of  the  aorta  under  pro- 
longed antesthesia,  a  few  points  require  special  attention.  The  jjatient  should 
be  fed  well  on  the  day  before  the  operation.  On  the  day  of  the  operation 
he  should  receive  fluid  nourishment  only,  and  the  bowels  should  be  Avel! 
emptied  by  means  of  a  copious  enema.    The  tourniquet  must  be  applieil 
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I  with  the  greatest  care  immediately  above  the  tumour,  and  with  no  more 
force  than  is  absohitely  necessary.  If  much  force  be  required  before  the 
pulsation  in  the  femoral  arteries  is  arrested,  it  is  probable  that  the  pad  of  the 
tomiaiquet  is  not  in  the  right  place,  and  various  attempts  must  be  made  till 
the  spot  is  found  Tyhere  the  smallest  a^mount  of  pressure  will  control  the  circu- 
lation. It  will  be  found  convenient  to  insert  a  soft  hollow  sponge  under  the 
])ad  of  the  tourniquet,  as  it  then  accommodates  itself  more  readily  to  the  parts 
between  it  and  the  spine.    During  the  operation  the  patient  must  be  watched 

•  very  carefully,  and  the  tourniquet  slackened  at  once  if  any  symptoms  of  faint- 
ness  supervene.  Obstinate  vomiting  may  render  the  continuance  of  the  opera- 
tion impossible.    It  is  diflBcult  to  say  whether  this  is  due  to  pressure  on  the 

-sympathetic  or  to  the  influence  of  the  chloroform.  During  the  application  of 
the  tourniquet,  it  is  advisable  to  have  the  lower  limbs  raised  in  the  bed  and 

t  warmly  wrapped  in  cotton- wool,  as  marked  coldness  and  serious  congestion 
have  usually  been  noticed  after  the  compressiun  has  lasted  a  short  time.  If 
necessary,  nutritive  enemata.  and  brandy  may  be  administered  during  the 
anesthesia. 

Abdominal  aneurism  has  been  treated  in  two  cases  by  the  introduction  of 
[foreign  bodies  into  the  sac  after  laparotomy,  but  without  success  (see  p.  152). 

ING-UINAL  ANEUEISM. 

An  Iliac  or  Inguinal  Aneurism  may  arise  from  the  external  iliac,  or 
from  the  common  femoral  artery  ;  most  frequently  it  springs  from  the  latter, 
..and,  taking  a  direction  upwards,  pushes  the  peritoneum  before  it,  and  thus 
encroaches  somewhat  upon  the  cavity  of  the  abdomen.    The  aneurism  is  com- 
!  monly  of  the  circumscribed  false  variety,  though  sometimes  tubular.    It  rarely 
if  ever,  becomes  diffused,  for  the  reason  long  ago  pointed  out  by  Scai-pa,  that 
!  the  femoral  artery,  above  the  edge  of  the  sartorius  muscle,  is  invested  by  so 
■  dense  a  sheath,  and  is  so  closely  bound  down  to  the  neighbouring  fascia,  that, 
^when  dilated  into  an  aneurism,  it  does  not  readily  give  way. 

•  Symptoms. — "When  first  noticed,  the  aneurism  is  a  small,  soft,  compressible 
tumour,  with  pulsation  and  bruit,  and  is  generally  attended  by  little  pain  or 
uneasiness.  It  rapidly  enlarges,  however,  and  may  attain  a  considerable  mag- 
nitude ;  being  often  somewhat  lobulated  upon  the  surface,  owing  to  the  unequal 
constriction  exercised  on  it  by  the  fascia  under  which  it  lies.  At  the  same 
time,  it  usually  becomes  more  solid  ;  and  i:he  pulsation  in  it  diminishes  con- 
'  siderably,  or  even  ceases  entirely.  As  it  increases  in  size,  it  compresses  the 
•sapbena  and  femoral  veins,  thus  giving  rise  to  oedema  of  the  hmb  ;  and,  by 

•  stretching  the  genito-crural  and  some  of  the  branches  of  the  anterior  crural 
'  nerve,  it  occasions  considerable  paiu  in  the  thigh  and  leg. 

Diagnosis. — The  diagnosis  of  inguinal  aneurism  is  not  always  so  easy  as 
I  might  at  first  appear.   It  has  most  frequently  been  confounded  with  abscess  in 
'  the  groin,  and  with  soft  pulsating  sarcomata,  in  this  situation.    The  diagnosis 
1  from  abscess  must  be  made  on  general  principles  ;  but  in  some  instances  it 
appears  to  be  replete  with  difficulty,  as  there  are  not  a  few  cases  on  record 
in  which  aneurisms  in  this  situation  have  been  mistaken  for  abscesses  and 
:  punctured,  an  error  that  has  three  times  fallen  under  my  own  observation,  and 
oiie  which  has  in  every  instance  proved  fatal.    The  diagnosis  of  an  inguinal 
aneurism,  solidified  by  the  deposition  of  laminated  fibrin,  and  pulsating 
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but  mdistincLly,  from  ^pulsating  sarcoma  in  fclie  gi-oin,  is  surrounded  l)y  the 
p-eatest  difficulty,  and  cannot,  I  believe,  with  the  means  we  at  present  possess 
be  accomplished  with  absolute  certainty.  The  fact  of  these  diseases  havinjj 
in  two  instances  been  confounded  by  two  of  the  most  distinguished  Surgeous 
of  their  day,  Stanley  and  Syme,  is  sufficient  evidence  of  the  difficulty  attending 
tlie  diagnosis.  " 

Treatment.— It  occasionally  happens  that  inguinal  aneurisms,  even  of  n 
very  large  size,  undergo  spontaneous  cure,  or  become  consolidated  by  direci 
Ijressure  conjoined  with  constitutional  treatment;  but  this  has  so  rarely 
occuiTed,  that  such  a  result  cannot  be  relied  on  in  any  one  case. 

Treatment  by  Compression  has  been  successfully  adopted  in  aneurism  of 
the  iliac  arteries.  Digital  compression  has  been  employed  in  several  cases,  but 
more  commonly  the  pressure  has  been  applied  by  Lister's  abdominal  tourniquet 
Carte's  compressor,  Signorini's  tom-niquet  or  weights.  In  some  cases  the  proximal 
pressure  has  been  supplemented  by  distal  compression  of  the  femoral,  or  by 
the  application  of  Esmarch's  bandage  to  the  limb.  In  whate\-er  way  the  treat- 
ment is  carried  out,  Murray  insists  on  the  importance  of  complete  arrest  of 
the  flow  of  blood  through  the  sac.  It  is  usually  necessary  to  administer  au 
aufesthetic  during  the  treatment.  The  time  required  for  consolidation  in  the 
successful  cases  has  varied  considerably.  Thus,  one  of  Murray's  cases  was 
cured  in  three-quarters  of  an  hour,  and  one  of  Heath's  (of  Newcastle)  in  twenty 


Kifc.  402.— Diagram  showing  the  incisions  in  the  follnwi)ig  operations:  KIo.  and  Klh.  Ijigaturc  'f 
Kxtemal  Iliac  according  to  Ahernethy  and  according  to  Cooiicr.  /,.  Alwtominal  Xeiihrectoniy.  Laiigi n- 
baeli's  incision.    U.  Ovariotomy.    .S'.  Gastrostomy. 

minutes.  In  one  under  the  care  of  Lawson,  in  which  two  tourniquets  wci-e 
applied — one  to  the  abdominal  aorta  and  one  to  the  femoral  below  the  sac— 
that  on  the  aorta  had  to  be  removed  at  the  end  of  twenty  minutes,  owing  to 
collapse  and  vomiting  ;  the  femoral  one  being  maintained  in  position.  AVhen 
the  abdominal  compressor  was  removed  the  pulsations  had  already  diminished, 
and  at  the  end  of  four  hours  they  ceased,  the  patient  making  a  good  recovery. 
In  other  cases  it  has  been  necessary  to  continue  the  treatment  intermittingly 
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for  several  days.  Walshain  has  collected  fifty-eight  cases  of  inguinal  aneurism 
from  British  and  Americau  sources  occurring  between  1870  and  1885. 
Treatment  by  pressure  was  adopted  with  success  in  10.  In  2  more  the 
pulsation  ceased,  but  the  patients  died  shortly  afterwards  from  rupture  of 
an  aortic  aneurism.  In  2  the  treatment  was  directly  the  cause  of  death, 
lu  the  remaining  23  the  artery  was  ligatured  after  pressure  had  failed,  and  in 
twelve  of  these  Walsham  is  of  opinion  that  the  previous  compression  had  ren- 
dered the  conditions  of  the  operation  materially  worse.  These  statistics  show 
that  in  well  selected  cases  compression  holds  out  a  fair  prospect  of  curing  the 
disease  and  should  be  tried  before  resorting  to  ligature,  but  care  must  be 
taken  not  to  damage  the  vessel  or  the  parts  covering  it  by  too  prolonged  and 
forcible  efforts  to  obtain  consolidation  by  that  means.  Should  it  fail,  it 
becomes  necessary  to  tie  the  vessel  leading  to  the  sac.  In  the  majority  of 
instances  the  tumour,  though  it  may  have  encroached  on  the  abdomen,  will 
not  have  reached  too  high  for  the  external  iliac  to  be  ligatured  ;  should  it 


Fig.  4',»S.— Ligatvire  of  the  External  Iliiic  Ijy  Alieriietliy's  Operation,  modifled. 

have  done  so,  however,  the  Surgeon  may  have  to  tie  the  common  iliac  artery  ; 
but  in  some  instances  even  this  may  not  be  practicable,  and  his  choice  must 
lie  between  the  slender  chance  ottered  by  constitutional  treatment,  and  the 
fearful  alternative  of  ligaturing  the  aorta. 

Ligature  of  the  External  Iliac  Artery. — There  are  two  modes  of  tying 
the  external  iliac  artery — the  one  originally  practised  by  Abernethy,  consider- 
ably modified  by  Listen  ;  and  the  other  introduced  by  Sir  A,  Cooper. 

Abei-nethifs  modified  mel/iod  (Fig.  4!):))  on  the  right  side  consists  in  com- 
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hirnnfM^"'''''?" "^^^^  '^'^^^^  ^"^^  distance 
>m  vp^  ^  .  antenor  superior  spinous  process  of  the  ihum,  carrving  it  in  a 
cmved  direction,  with  the  convexity  outwards,  to  a  point  about  three-quarters 
of  an  inch  above  and  half-an-inch  external  to  the  middle  of  Poupart's  ligament. 

hen  the  operation  is  on  the  left  side  the  incision  should  be  commenced  below 
and  carried  upwards  between  the  two  ],oints  mentioned.  The  wound  thuK 
made  IS  altogether  external  to  the  inguinal  canal  and  to  the  line  of  the  epi- 
gastric, and  above  and  internal  to  the  main  trunk  of  the  circumflex  iliac 
artery  It  is  about  four  inches  in  length,  and,  if  necessary,  in  fat  subjects 
1  /  the  upper  end.    After  cutting  through  the  skin  and 

superficial  fascia,  the  tendon  of  the  external  oblique  is  carefully  divided,  as 
much  as  possible  in  the  line  of  its  fibres.    The  internal  oblique  and  transversalis 
are  next  divided  with  great  caution,  when  the  transversalis  fascia  is  reached, 
and  recogTiized  by  its  dull  white  appearance.     Beneath  this  membrane 
there  is  often  a  little  fat,  especiaUy  at  the  lower  part  of  the  wound.    A  smaU 
portion  of  the  fascia,  at  the  lower  end  of  the  wound,  is  now  carefully  raised 
with  the  forceps,  and  cut  tlorough  with  the  blade  of  the  scalpel  laid  on  the  flat. 
A  broad  hernia-director  is  then  introduced,  and  passed  underneath  it,  when  it 
should  be  laid  open  to  the  full  extent  of  the  wound.    In  doing  this  care  must 
be  taken  not  to  wound  the  peritoneum.    This  is  most  likely  to  happen  in 
consequence  of  a  fold  of  that  membrane  overlapping  the  end  of  the  director, 
so  that  the  knife  wounds  it  when  run  along  the  groove.    To  avoid  this  it  is 
safer  not  to  push  the  knife  quite  to  the  end  of  the  director.    The  risk  of 
wounding  the  peritoneum  may  be  also  avoided  by  tearmg  the  transvei-sahs 
.ascia  with  the  fingers  instead  of  using  the  knife.    Both  the  fascia  transversalis 
and  fascia  iliaca  are  firmly  attached  to  Poupart's  ligament,  so  that  there  is  no 
\f    °1  stripping  up  the  latter  fascia  in  such  a  way  as  to  displace  the  vessels. 
If  a  hole  be  made  in  the  fascia  transversalis  large  enough  to  admit  the 
•  tips  of  the  two  forefingers,  it  will  be  found  always  to  tear  with  the  greatest 
case  to  the  full  extent  of  the  wound.    When  this  is  accomplished  the 
whole  inner  side  of  the  wound  is  drawn  inwards  and  slightly  downwards, 
the  peritoneum  being  gently  separated  fi'om  its  loose  areolar  connections 
in  the  ihac  fossa  by  the  Surgeon's  fingers  ;  it  must  be  kept  out  of  the  way  by 
an  assistant,  who  holds  it  up  with  a  broad  bent  copper  spatula.    The  artery 
will  now  be  felt  pulsating  at  the  brim  of  the  pelvis,  and  is  readily  brought 
into  view  at  the  bottom  of  the  wound.     It  is  enclosed  in  a  very  loose 
areolar  sheath,  and  has  the  vein  lying  to  its  inner  side  and  the  genital  brand  i 
of  the  genito-crural  upon  it.    It  is  crossed  near  Poupart's  ligament  by  tlu- 
circumflex  iliac  vein.    The  investing  areolar  tissue  must  be  scratched  through, 
and  the  needle  passed  from  the  inner  side  between  the  vessels.    AVhen  the 
artery  is  much  diseased,  it  is  often  very  tortuous,  and  may  dip  down  into  the 
pelvis^  so  as  to  make  it  diflicult  to  expose  it  except  close  to  its  lower  end. 
Occasionally  enlarged  glands  round  the  artery  give  some  trouble  by  obscuring 
it  and  rendering  it  difficult  to  clean. 

In  Sir  Asfle?/  Cooper's  opera l/m  the  outer  two- thirds  of  the  inguinal  canal 
are  opened.  An  incision  is  made  about  three  inches  in  length,  beginning 
close  to  Poupart's  ligament,  about  half  an  inch  outside  the  external  abdomiuiil 
ring,  and  terminating  about  one  inch  internal  to  the  anterior  superior  spinous 
process  of  the  ilium.  The  line  of  incision  is  not  quite  parallel  to  Poujwfs 
ligament,  but  rather  to  the  fibres  of  the  aponeurosis  of  the  external  oblique.  In 
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dividing  the  superficial  fascia,  the  superficial  epigastric  artery  is  cut  and  must 
be  ligatured.  The  external  oblique  having  been  exposed,  a  small  hole  is  made 
through  the  aponeurosis  at  the  lower  end  of  the  wound,  and  a  director  inserted, 
on  which  it  is  divided  to  the  full  extent  of  the  wound,  taking  care  to  cut  exactly 
parallel  to  the  fibres  so  as  to  injure  the  tendon  as  little  as  possible.  The  knife 
may  now  be  laid  aside,  the  subsequent  steps  of  the  operation  being  carried  out 
with  a  steel  director  and  the  forceps.  The  divided  aponeurosis  of  the  external 
oblique  being  held  open  with  blunt  hooks,  the  cord,  surrounded  by  the 
cremaster,  and  the  lower  edge  of  the  internal  oblique  come  into  view.  Some 
loose  areolar  tissue  and  a  few  fibres  of  the  cremaster  must  now  be  scratched 
through,  close  to  Poupart's  ligament,  and  the  finger  passed  beneath  the  cord, 
which  must  be  pushed  upwards.  The  transversalis  fascia  is  then  carefully 
torn  through  with  the  director  and  foroeps,  and  the  artery  can  then  be  felt 
covered  by  a  little  fat  and  areolar  tissue.  Two  copper  spatulas  are  then 
inserted  through  the  opening  in  the  transversalis  fascia  ;  the  internal  of  these 
is  di'awn  upwards  and  inwards,  raising  the  cord  and  drawing  the  epigastric 
artery  out  of  the  way  ;  the  external  pulls  the  lower  border  of  the  internal 
oblique  and  of  the  transversalis  upwards  and  outwards.  Both  spatulEe  raise 
the  peritoneum;  By  clearing  away  a  little  loose  areolar  tissue,  the  artery  can 
be  exposed  for  one  inch  and  a  half  or  two  inches  without  difficulty.  It  has  the 
genital  branch  of  the  genito-crural  lying  on  it,  and  it  is  crossed  by  the  circum- 
flex iliac  vein  a  little  above  Poupart's  ligament :  the  external  ihac  vein  is  to  its 
inner  side  ;  these  must  be  carefully  avoided.  The  needle  must  be  passed  ft-om 
the  inner  side  not  less  than  one  inch  above  Poupart's  ligament,  so  as  to  avoid 
the  epigastric  and  circumflex  iliac  arteries.  After  the  operation  a  drainage- 
tube  may  be  inserted  at  the  lower  angle  of  the  wound,  and  a  catgut  suture 

.  inserted  in  the  divided  tendon  of  the  external  oblique. 

On  comparing  the  two  operations,  it  would  appear  that  the  principal 
disadvantage  of  Abernethy's  is,  that  it  is  apt  to  leave  a  tendency  to  hernial 
protrusion,  in  consequence  of  the  abdominal  wall  being  much  weakened  by  the 
free  incisions  that  are  necessaiy  through  the  muscular  planes  :  the  great 
advantage  attending  it  is,  that  the  external  iliac  may  be  ligatured  at  any  part 
of  its  course,  and  that,  if  requisite,  the  incision  may  be  extended  upwards^ 
and  the  common  trunk  secured.  In  Sir  A.  Cooper's  operation,  the  line  of 
incision  lies  directly  across  the  course  of  the  epigastric  artery,  which,  as  well 

i  as  the  circumflex  iliac,  if  it  arise  high,  and  the  circumflex  iliac  vein  which 
crosses  the  iliac  artery  at  this  point  and  is  often  somewhat  funnel-shaped,. 

1  may  be  in  danger  of  being  wounded.  The  spermatic  cord  is  Kkewise  somewhat 
in  the  way  in  this  operation.  Dupuytren  actually  wounded  the  epigastric 
artery  in  one  case  :  and  Houston  had  much  difficulty  from  the  circumflex 

wein  in  another  instance.  This  operation  has  also  the  disadvantage,  that  the 
incision  upwards  cannot  Ije  conveniently  prolonged  so  as  to  deligate  any 
portion  of  the  vessel  except  that  which  lies  immediately  above  the  crural  arch  ; 
but  the  peritoneum  is  less  disturbed  than  in  the  other  case,  and  there  is  less 
tendency  to  hernial  protrusion  afterwards.  As  a  general  rule,  I  think  we  may 
conclude  that,  in  cases  of  spontaneous  aneurism,  in  which  it  might,  from  the 
size  of  the  tumour  or  the  diseased  state  of  the  vessels,  be  found  necessary  to 
apply  the  ligature  to  a  higher  point  than  was  intended  before  the  operation 
commenced,  it  will  be  safer  to  have  recourse  to  Abernethy's  plan,  modified  as 
above  described,  for  in  this  way  we  shall  be  able  to  ligature  the  vessel  at  any 
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part  of  its  course  ;  whilst  in  cases  of  haemorrhage  after  amputation,  or  of 
traumatic  femoral  aneurism,  in  which  the  artery  is  not  likely  to  be  diseased, 
recourse  should  be  had  to  Cooper's  operation,  more  particularly  if  the  patient 
be  thin,  and  the  abdomen  flat. 

In  connection  with  the  ligature  of  the  external  iliac  artery,  there  are  some 
practical  points  that  deserve  mention.  Before  the  operation,  the  colon  should 
be  emptied  by  means  of  an  enema,  and  the  pubes  shaved.  The  incision  in  the 
abdominal  wall  must  be  sulliciently  extensive. 

In  Abernethy's  method,  modified  as  above  described,  there  is  no  fear  of 
wounding  the  epigastric  unless  the  incision  be  carried  too  far  at  its  lower  end. 
The  artery  may  be  roughly  said  to  run  in  a  line  drawn  from  the  point  at 
which  the  femoral  artery  crosses  the  brim  of  the  pelvis  to  the  umbilicus.  In 
neither  method  of  operating  should  the  incision  implicate  the  external  ring, 
lest  it  give  rise  to  a  tendency  to  hernial  protrusion.  Care  should  be  taken  not 
to  wound  the  peritoneum  ;  for,  although  with  efficient  antiseptic  treatment 
there  is  little  danger  in  so  doing,  yet  it  is  better,  if  possible,  to  avoid  it.  The 
peritoneum  must  not  be  torn  up  more  than  is  absolutely  necessary,  lest 
liasmorrhage  or  subsequent  peritonitis  occur.  In  raising  the  peritoneum,  care 
must  be  taken  not  to  displace  the  artery  which  lies  loosely  in  the  subperitoneal 
tissue,  and  can  be  easily  raised  in  the  spatula,  or  pushed  over  the  brim  of  the 
pelvis.  The  separation  of  the  peritoneum  is  much  facilitated  by  the  Surgeon 
holding  the  outer  cut  edge  of  the  transversalis  fascia  tightly  in  his  forceps 
with  one  hand,  whilst  with  the  other  he  gently  raises  the  bag  of  the  serous 
membrane  out  of  the  ihac  fossa,  and  separates  its  areolar  connections  there. 
All  this  must  be  done  with  the  utmost  gentleness  and  care.  Before  attempt- 
ing to  pass  a  ligature  round  the  vessel,  the  thin  fascia  covering  it  must  be 
scratched  through  ;  and  the  areolar  connections  with  the  vein,  which  are  very 
thin  and  loose,  must  be  separated  by  means  of  a  director,  or  the  end  of  the 
aneurism-needle.  The  artery  must  be  weU  cleared,  and  especial  care  taken 
that  the  genital  branch  of  the  genito-crural  nerve  is  not  included  in  the 
noose.  It  is  better  not  to  use  the  knife  deep  in  the  wound.  Lastly,  the  sac 
if  it  extend  high,  must  not  be  weakened  by  having  its  peritoneal  covering- 
stripped  off. 

Results. — Ligature  of  the  external  iliac  was  first  practised  by  Abernethy 
in  1790.  During  the  following  fifty  years  there  were  100  recorded  cases  of 
the  operation  for  inguinal  aneurism  (Norris  )  j  of  these  7o  were  cured  and  27 
died,  Eabe's  statistics,  with  ;30  cases  added  by  Barwell,  give  141,  with  31 
deaths,  or  nearly  22  per  cent. 

Among  the  cases  collected  by  Norris  is  one  in  which  both  external  iliacs 
were  ligatured  successfully  at  an  interval  of  eleven  months  by  Tait. 

In  some  few  cases  also,  there  was  the  complication  of  an  aneurism  in  the 
ham  with  that  in  the  groin.  Of  ninety-two  cases  in  which  the  aneurism  was 
seated  solely  in  the  groin,  seventy  were  cured  and  twenty-two  died.  Death 
resulted  from  gangrene  of  the  limb  in  eight,  from  secondary  Incmorrhage  in 
four,  from  sloughing  of  the  sac  in  three,  from  tetanus  in  three,  and  fi'ora 
causes  of  a  more  general  character  in  four  cases. 

Pulsation  returned  m  the  sac  in  six  of  the  cases  collected  by  Norris  ;  in 
some  not  until  several  weeks  had  ela]ised  after  the  operation  ;  and  in  one 
instance  only  was  it  followed  by  death.  Suppuration  of  the  sac  was  of 
frequent  occurrence,  happening  in  thirteen  instances,  doubtless  owing  to  the 
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large  size  of  the  tumour  and  to  septic  suppuration  in  the  wound,  which  must 
;  necessarily  in  such  cases  be  in  close  proximity  to  the  sac.    It  is  remarkable, 

however,  that  in  three  cases  only  was  this  accident  fatal ;  and  in  two  of  these 

the  sac  had  been  opened  Ijefore  the  operation,  on  the  supposition  of  its  being 
.  an  abscess.  Secondary  ImmorrJiage  occurred  in  but  six  cases,  four  of  which 
j  proved  fatal ;  a  very  small  proportion  when  compared  with  what  happens 
)in  other  situations.  This  must  doubtless  be  attributed  in  a  great  measure 
t  to  the  absence  of  any  collateral  branches  springing  from  the  trunk  of  the 
{ external  iliac  ;  the  distance  between  the  point  hgatured  and  the  epigastric  and 
I  circumflex  iliac  arteries  affording  abundant  space  for  the  safe  obliteration  of 

the  vessel.  In  one  of  the  fatal  cases,  pulsation  had  previously  returned  in 
.  the  sac  ;  in  the  other  three  the  patients  died  on  the  seventeenth,  the  twenty- 

■  seventh,  and  the  forty-third  days  respectively. 

Gangrene  of  the  limb  was  the  most  common  cause  of  death  in  Norris's 

'  tables.  It  occurred  in  nine  instances,  of  which 
eight  proved  fatal ;  one  being  cured  by  amputa- 
tion.    The  period  at   which  the  mortification 

-  supervened  varied  from  the  third  to  the  fourth  week. 
The  principal  cause  of  this  gangrene  is  narrowing 

■  or  obliteration  of  the  neighbouring  venous  trunk, 
by  pressure  of  the  tumour.  In  the  accompanying 
woodcut  (Fig,  494)  this  is  well  illustrated  ;  the 
vein  opposite  the  aneurism  being  completely  closed. 

It  is  a  very  remarkable  circumstance  in  the  his- 
tory of  this  operation,  that  four  deaths  resulted 
from  tetanus.  This  sequence  of  this  particular 
•  operation  is  difficult  to  account  for,  as  it  is  a  most 
unusual  occurrence  after  the  ligature  of  arteries, 
and  is  equally  rare  after  wounds  of  the  abdominal 
wall  in  other  operations,  as  for  hernia.  The  pos- 
sible exj)lanation  that  offers  itself  is  that  in  these 
cases  the  genito-crural  nerve,  or  its  genital  branch, 
may  have  been  unduly  initated  by  or  implicated  in 
the  ligature. 

Rabe's  statistics  with  Barwell's  supplementary 
cases  give  somewhat  different  results.  Hiemorrhage 
I  occurred  in  24  of  the  141  cases  :  of  these  9  re- 
covered and  15  died.  Gangrene  Avas  fatal  in  6, 
!  peritonitis  in  2,  retroperitoneal  suppuration  in 
:  2,  and  various  other  causes  in  the  remaining  6, 
;  making  a  total  of  31  deaths  in  the  141  cases. 

The  ligature  of  the  external  iliac  for  amurismal 

,  ,,„•„   •     n      .     •       if     1         i.  -1  •  ,       ,      •  ,     FiK.  494.— Obliteration  of  Femoral 

varix  m  the  groin  affords  a  striking  contrast  with  "vein  by  inguinal  Aneurism, 
that  for  spontaneous  aneurism  ;  the  four  cases  re- 
corded all  proving  fatal,  two  dying  of  gangrene,  and  two  of  haemorrhage. 
I  In  these  cases  Guthrie  has  recommended  that  the  tumour  should  be  laid  open, 
'and  the  artery  ligatured  above  and  below  the  aperture  in  it.  During  the 
operation  the  artery  may  l)e  readily  commanded  above  the  seat  of  disease  by 
the  application  of  the  abdominal  tom-niquet,  either  to  the  aorta  or  to  the 
common  iliac  at  the  brim  of  the  pelvis. 
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Aneurism  occasionally  takes  ]olacc  m  Ihe  qroin  and  ham  of  the  same  snlo  • 
Jiei-e  the  ligature  of  the  external  iliac  will  cure  both  diseases.  Of  four  cases  in 
which  this  complication  occurred,  the  operati(;n  was  successful  in  three,  one 
patient  dying  of  gangrene  ;  and  in  him  the  pojjliteal  aneurism  was  oii  the 
point  of  bursting  at  the  time  of  the  operation.  In  two  of  the  three  cases  that 
recovered,  pulsation  returned  in  the  inguinal  aneurism,  but  disappeared  after 
a  time. 

Ligature  of  the  Common  Iliac.— This  artery  was  first  tied  by  aibson 
m  a  case  of  gunshot  injury,  the  patient  dying  of  peritonitis  and  secondary 
hasmorrhage  on  the  thirteenth  day.  The  great  American  Burgeon,  Mott,  was 
the  first  who  tied  it  for  aneurism,  the  patient  making  a  good  recovery.  If  the 
aneurism  in  the  groin  extend  so  high  that  there  is  not  sufficient  space  for  the 
exposure  and  ligature  of  the  external  iliac  artery,  it  becomes  necessary  to  tie 
the  common  trunk.  This  may  be  done  by  extending  the  incision  that  sei-ves 
for  the  ligature  of  the  external  iliac  upwards  and  slightly  inwards  towards  the 
umbihcus,  to  an  extent  corresponding  to  the  degree  of  obesity  of  the  patient,  so 
that  it  assumes  a  somewhat  semilunar  form.  If  the  operation  is  commenced 
with  the  intention  of  applying  a  hgature  to  the  main  trunk,  it  is  of  great 
importance  in  determining  the  length  of  the  incision,  and  calculating  the  point 
at  which  the  artery  will  be  met  with  to  remember  the  different  hearings  of  ihe, 
farts  in  the  neighlourliood  of  ike  vessels,  and  the  relative  frequency  wiih  ivhicli 
the  origin  and  termination  of  the  artery  correspond  with  ceiimn  fixed  points 
that  may  readily  be  detected. 

The  points  of  importance  are  the  relations  of  the  vessels  to  the  lumbar 
vertebrae,  to  the  crest  of  the  ilium,  and  to  the  umbilicus.  The  ordinary  place 
of  division  of  the  abdominal  aorta  is  on  the  body  of  the  fourth  lumbar 
vertebra,  or  on  the  intervertebral  disk  below  it ;  according  to  Quain,  this 
was  the  case  in  four-fifths  of  the  bodies  he  examined,  or  in  156  out  of  19i;. 
In  regard  to  the  relations  between  the  situation  of  the  bifurcation  of  the  aorta 
and  the  crest  of  the  ihum,  we  find  it,  according  to  the  same  anatomist,  to 
have  ranged  in  about  four-fifths  of  the  cases  between  half  an  inch  above  and 
below  the  level  of  the  highest  point  of  this  part  of  the  bone.  With  reference 
to  the  umbilicus,  no  definite  rule  can  be  laid  down  ;  but  it  may  be  broadly 
stated  that  the  bifurcation  of  the  aorta  is  a  little  to  its  left.  As  a  general 
rule,  that  given  by  Hargrave  is  perhaps  sufficiently  good  for  ordinary  pur- 
poses. If  a  point  be  taken  about  half  or  three-quarters  of  an  inch  below  and 
a  little  to  the  left  of  the  umbilicus,  and  a  line  be  drawn  on  each  side  fi-om  this 
to  another  point  midway  between  the  symphysis  pubis  and  the  anterior 
superior  iliac  spine,  we  obtain  about  the  direction  of  the  common  and  external 
iliac  arteries.  On  dividing  these  lines  into  three  equal  parts,  the  ujjper  third 
will  correspond  to  the  common  trunk,  and  the  lower  two  thirds  to  the  external 
iliac,  and  the  junction  of  the  upper  with  the  middle  third  to  the  bifurcation 
of  the  common  iliac  artery. 

The  point  of  bifurcation  of  the  common  iliac  artery  is,  in  the  majority  of 
cases,  opposite  the  lumbo-sacral  articulation  ;  and  if  it  be  not  in  this  situa- 
tion the  division  will  probably  be  lower  down.  The  length  of  the  vessel  varies 
greatly ;  according  to  Quain,  in  fi\  c-sevenths  of  the  ca.ses  it  ranged  between 
one-and-a-half  and  three  inches. 

The  artery  lies  at  the  brim  of  the  pelvis.  The  veins  on  the  two  sides  differ 
in  their  relation  to  the  arteries.    The  left  vein  lies  tti  the  inner  side  ol'  the 
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left  artery,  and  then  passes  beneath  the  right  common  iliac  artery  to  join  the 
.right  vein  in  forming  the  vena  cava  inferior.  Oa  the  right  side  the  vein  is  at 
first  beneath  and  then  to  the  outer  side.  The  common  iliac  artery  is  crossed 
by  the  ureter  near  its  lower  end. 

The  incision  to  expose  the  common  ihac  extends  from  a  point  about  one  inch 
eternal  to  and  one  inch  above  the  middle  of  Poupart's  ligament  in  a  curved 
direction  to  another  point  about  two  inches  above  and  the  same  distance 
internal  to  the  anterior  superior  iliac  spine.  The  curve  must  be  such  that  if 
prolonged  the  incision  would  reach  a  point  about  midway  between  the  xiphoid 
cartilage  and  the  umbihcus.  Care  must  be  taken  that  the  incision  be  not 
carried* too  low  doAvn  or  too  far  forwards  ;  nothing  can  be  gained  by  doing  so, 
and  there  is  besides  the  additional  risk  of  the  circumflex  ihac  or  epigastric 
being  wounded,  as  happened  to  Mott ;  and  as  these  are  the  principal  agents  in 
the  anastomosing  circulation  their  injury  is  a  serious  accident.  The  muscles 
are  carefully  divided,  as  in  the  operation  for  tying  the  external  iliac,  and  the  trans- 
versahs  fascia  opened  in  the  same  way.  The  peritoneum  now  comes  bulging 
into  the  vound,  pressed  forward  by  its  contents.  It  must  be  gently  stripped 
•from  the  ihac  fossa  by  the  Surgeon  carefully  insinuating  his  hand  beneath  it, 
care  being  taken  to  raise  it  directly  inwards  towards  the  brim  of  the  pelvis,  at 
which  point  the  external  iliac  will  be  found,  which  serves  as  a  guide  to  the 
parent  trunk.  The  ureter  always  comes  up  with  the  peritoneum,  and  is 
usually  not  seen.  The  peritoneum  must  be  well  di-awn  inwards  by  broad 
copper  spatulge.  The  ligature  must  be  passed  round  the  artery  on  the  left 
side  from  within  outwards,  a  slight  scratch  having  been  made  through  the 
fascia  covering  the  vessel  by  means  of  the  finger-nail,  by  which  it  may  also 
be  separated  from  the  accompanying  vein.  On  the  right  side  great  caution 
must  be  used,  on  account  of  the  position  of  the  left  vein  beneath  the  artery 
and  the  right  to  its  outer  side.  In  the  later  stages  of  the  operation,  the 
patient  should  be  turned  on  his  sound  side  in  order  to  prevent  the  intestines 
from  falling  over  and  pressing  the  peritoneum  into  the  wound. 

Since  laparotomy,  performed  with  proper  antiseptic  precautions,  has  come 
to  be  regarded  as  almost  free  from  danger,  it  has  been  suggested  that  the 
common  iliac  artery  might  be  more  easily  reached  from  within  the  peritoneal 
cavity.  Flulirer  has  operated  by  this  method  in  one  case,  the  abdomen  being 
opened  by  an  incision  in  the  middle  line.  The  patient  died  on  the  7th  day 
of  "  acute  nephritis."  Some  circumscribed  peritonitis  was  found  about  the 
Beat  of  ligature. 

Results. — The  earlier  cases  of  ligature  of  the  common  iliac  for  aneurism 
were  singularly  successful,  7  out  of  11  recovering  up  to  1852.  Since  that 
time  the  operation  has  been  frequently  repeated,  but  with  less  satisfactory 
results.  Stephen  Smith  in  1860  collected  the  records  of  32  cases  in  which 
this  artery  had  been  tied,  of  which  only  8  recovered.  Agnew  in  1878  gives  a 
table  of  G2  cases,  of  which  50  died  and  12  recovered  ;  but  Kiimmell  in  1884 
considered  only  55  to  be  recorded  with  sufficient  accuracy  to  justify  their 
being  included  in  a  statistical  table.  Of  these  41  died  and  14  recovered  ;  in 
16  the  artery  was  tied  for  haemorrhage,  and  of  these  13  died  ;  in  32  for 
aneurism,  with  22  deaths,  and  in  the  remaining  7  for  vascular  tumours  and 
other  causes,  and  of  these  6  died.  Since  that  time  the  conmion  iliac  has  been 
tied  once  successfully  by  Jameson,  who  exposed  the  right  artery  by  an  incision 
on  the  left  side,  believing  that  it  can  be  reached  more  easily  in  this  way,  and 
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once  unsuccessfully  by  Fluhrer,  who  exposed  the  vessel  by  laparotomy 
(xangrene  has  been  a  very  rare  cause  of  death  after  ligature  of  the  common  iliac' 
The  Old  Operation  lias  been  performed  in  more  than  one  case  of  ihac 
aneurism,  when  from  special  circumstances  it  was  not  possible  to  tie  the  artery 
above  the  sac.  In  Syme's  well-known  case  the  sac  was  laid  open  and  three 
ligatures  applied,  which  were  believed  to  include  the  external,  internal  and 
common  iliac  arteries.  The  patient  practically  recovered,  but  died  of  pleurisy 
after  some  months,  before  leaving  the  hospital.  The  post-mortem  examination 
showed  that  the  ligatures  had  been  placed  on  the  external  ihac  only.  Sir 
Astley  Cooper  attempted  the  same  operation  in  the  case  in  which  he  subse- 
quently tied  the  aorta.  Heath  laid  open  the  sac  of  an  iliac  aneurism  whicli 
had  been  opened  by  mistake  for  an  abscess  before  being  admitted  into 
University  College  Hospital.  The  external  iliac  was  tied  from  within  the  sac 
but  the  patient  died  from  secondary  hgemorrhage.  The  old  operation  can 
only  be  performed  with  safety  when  it  is  possible  to  compress  the  aorta  above 
the  sac ;  and  consequently,  as  Holmes  points  out,  an  attempt  should  be  made  to 
effect  a  cure  by  compression  before  so  dangerous  an  operation  is  attempted. 

Ligature  of  the  Aorta.— It  is  impossible  not  to  contemplate  with  admi- 
ration the  man  whose  mind  was  the  first  to  conceive,  and  whose  hand  was  the 
first  to  carry  out,  the  determination  to  apply  a  ligature  to  the  abdominal  aorta ; 
and  who,  guided  by  pathological  observation  and  physiological  experiment,' 
ventured  to  arrest  at  once  the  circulation  through  the  main  channel  of  supplv 
to  the  lower  half  of  the  body,  trusting  to  the  collateral  circulation  for  the 
maintenance  of  the  vitahty  of  the  parts  thus  suddenly  deprived  of  blood.  Sir 
A.  Cooper  was  the  first  to  place  a  ligature  on  the  aorta,  in  1817.  Since  that 
period  the  operation  has  been  six  times  performed  for  aneurism  ;  viz.,  by 
James,  of  Exeter  ;  by  Murray,  at  the  Cape  of  Good  Hope  ;  by  Monteiro,  at 
Rio  Janeiro  ;  by  South,  of  London  ;  by  McGuire,  of  Richmond,  U.S.  ;'by 
Stokes,  of  Dublin  ;  and  once,  in  circumstances  which  will  be  presentlv 
described,  by  Czerny. 
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lu  Sir  A.  Cooper's  case,  the  inguinal  aneurism  had  burst,  and  the  aorta  was 
tied  about  three-quarters  of  an  inch  above  its  bifurcation,  by  making  an 
incision  three  inches  in  length  through  the  abdomen,  a  little  to  the  left  of  the 
umbilicus,  the  fingers  being  passed  between  the  coils  of  the  intestines,  and 
the  peritoneum  covering  the  artery  being  scratched  through.    The  patient 
.  sui'vived  forty  hours.    James  ligatured  the  aorta  much  in  the  same  way  as  Sir 
.  A.  Cooper,  in  a  case  in  which  he  had  previously  employed  the  distal  opera- 
.  tion  for  an  inguinal  aneurism ;  but  without  success,  the  patient  speedily  dying. 
]  Murray  ligatured  the  vessel  by  making  an  incision  on  the  left  side,  in  front  of 
the  projecting  end  of  the  tenth  rib,  and  carrying  it  downwards  for  six  inches 

•  to  the  anterior  superior  spine  of  the  ihum.  The  parts  were  then  carefully 
,  divided  to  the  peritoneum,  which  was  separated  from  the  iliac  fossa  and  the 
;  psoas  muscle,  when,  with  great  difficulty,  and  by  scratching  with  the  end  of  an 
L  elevator  and  the  finger-nails,  room  was  made  for  the  passage  of  the  ligature 
r  round  the  artery,  which  was  tied  three  or  four  lines  above  its  bifurcation.  The 
I  patient  died  in  twenty-three  hours.    The  most  interesting  case  on  record  is  that 

by  Monteiro,  who  tied  the  aorta  for  a  large  false  aneurism  on  the  lower  and 
right  side  of  the  abdomen  ;  here  the  incision  was  made  much  as  in  Murray's 
i  case,  and  the  artery  ligatured  with  great  difficulty.  The  patient  lived  till  the 
;  tenth  day,  when  he  died  of  secondary  hsemorrhage.  In  South's  case,  the  aorta 
1  was  tied  behind  the  peritoneum  by  an  incision  on  the  left  side  of  the  abdomen. 
'  The  patient  died  in  forty-three  hours.    McGuire's  patient  had  an  aneurismal 

•  tumour  of  the  size  of  a  goose's  egg  in  the  left  iliac  regiou.  Digital  pressure 
near  the  umbilicus  was  attempted,  but  could  not  be  done.  The  operator's 
intention  was  at  first  to  tie  the  left  common  iliac  artery  ;  but,  finding  the 
disease  more  extensive  than  he  expected,  he  enlarged  the  incision  and  tied  the 
aorta.    The  sac  burst  during  the  manipulation  necessary  to  reach  the  aorta, 

;  and  about  a  pint  of  blood  was  lost.   The  patient  died  in  eleven  hours.  Stokes 
'  compressed  the  aorta  with  a  silver  wire  passed  round  it  in  the  way  of  a  ligature. 
He  made  a  crescentic  incision  five-and-a-half  inches  in  length  in  the  left  side 
of  the  abdomen,  extending  from  an  inch  below  the  tenth  rib  to  the  middle  of 
'  Poupart's  ligament.   The  abdominal  muscles  and  fascia  transversalis  were  then 
incised,  and  the  peritonemn  exposed  and  drawn  out  of  the  iliac  fossa.    It  was 
accidentally,  but  only  slightly  wounded.   The  patient  being  turned  on  his  right 
■side,  the  arteries  and  the  aneurism  were  exposed,  and  the  wire  passed  by  means 
'  of  an  aneurism-needle  round  the  aorta  immediately  above  its  bifurcation.  The 
1  patient  died  in  twelve  hours.    Perhaps  the  most  interesting  point  in  this 
r  remarkable  case  is  the  fact  of  the  pulsation  returning  in  the  left  (sound)  femoral 
.  artery  nine  hours  after  the  operation  ;  showing  how  rapidly  the  collateral  cir- 
I  culation  can  be  re-established.    Czerny's  case  scarcely  belongs  to  the  present 
■  category,  but  may  be  mentioned  here.    The  patient  was  a  French  soldier,  the 
i  upper  part  of  whose  thigh  had  been  shattered  by  a  ball  during  the  Franco- 
I  German  war.     Secondary  hasmorrhage  occurring,  Czerny  tied  the  common 
(femoral,  and  also  the  superficial  femoral  below  the  origin  of  the  profunda. 
'This  aiTested  the  hgeraorrhage  for  a  time ;  but  in  six  days  it  recurred.  Czerny 
tthen  tied  the  common  iliac  ;  but,  as  the  hremorrhage  continued,  he  thought 
t  that  he  had  tied  the  external  iliac,  and  proceeded  to  apply  another  ligature — 
■■which  he  placed  by  mistake  on  the  aorta.    The  patient  survived  twenty-six 
hours.    In  this  case  too,  twenty-two  hours  after  the  operation,  the  injured 
limb  was  cold  and  as  if  dead,  while  the  opposite  limb  was  warm,  and  retained 
sensation  and  motion. 
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Ill  this  operation,  there  are  not  only  all  the  dangers  attendant  upon  the 
ligature  of  arteries  of  the  first  magnitude,  but  also  the  risk  of  producing  fatal 
peritonitis,  whether  the  abdomen  be  cut  through,  or  the  vessel  sought  for  by 
stripping  up  the  peritoneum  from  the  iliac  fossa  ;  and  it  appears  to^me  that  a 
patient  suffering  fi-om  an  inguinal  aneurism  large  enough  to  justify  ligature  of 
the  aorta,  would  have  a  better  chance  of  recovery,  or  rather  of  prolongation  of 
life,  by  the  adoption  of  proper  constitutional  treatment,  together  with  pressure 
upon  the  tumour  and  the  distal  hgature  or  compression  of  the  artery.  Lister's 
aortic  compressor  might  be  applied  in  such  cases,  so  as  to  moderate  the  flow  of 
blood.  Should  the  operation  be  again  attempted,  there  is  little  doubt  that  the 
incision  adopted  by  Sir  A.  Cooper  would  be  the  safest,  as  the  danger  of  peri- 
tonitis is  much  less  under  the  j)resent  modes  of  treatment. 

A2JBURISM  OF  THE  INTERNAL  IlIAC  AND  ITS  BRANCHES.— Alieurism  of  the 

Trunlc  of  the  InUrnal  Iliac  Artery  is  extremely  rare.  The  only  case  with  which 
I  am  acquainted  is  one  related  by  Sandifort.  The  three  principal  branches 
of  this  artery— the  Gluteal,  the  Sciatic,  and  the  have  all  occasionally, 

though  rarely,  been  found  affected  by  this  disease.  Of  these  branches  the 
gluteal  has  been  most  frequently  found  aneurismal,  the  sciatic  next,  and  the 
pudic  least  frequently  ;  indeed,  I  am  acquainted  with  only  one  instance  oi' 
aneurism  of  this  vessel.  It  is  the  preparation  1701  in  the  Museum  of  the 
College  of  Surgeons  ;  and  it  exhibits  an  aneurism  of  the  trunk  of  the  pudic 
nearly  an  inch  in  diameter,  full  of  laminated  clot. 

Aneurisms  of  the  Gluteal  and  Sciatic  Arteries  may  be  either  traumatic 
or  spontaneous. 

Fischer  of  Hanover  has  published  with  comments,  in  the  ArcMv  fiir  Klinischc 
■Ohirurgie,  the  records  of  thirty-five  cases  of  gluteal  and  sciatic  aneurism  ;  to 
which  must  be  added  a  case  of  gluteal  aneurism  described  by  G-allozzi  of 
Naples,  one  by  Bickersteth  of  Liverpool,  and  three  by  Dennis.  In  twenty- 
seven  of  Fischer's  cases  the  aneurism  was  distinctly  gluteal,  in  six  dis- 
tinctly sciatic,  and  in  two  the  origin  was  uncertain.  Thirteen  of  the  gluteal 
aneurisms,  and  two  of  the  sciatic,  were  of  traumatic  origin  ;  fourteen  gluteal 
•and  four  sciatic  aneurisms  were  spontaneous.  The  gluteal  anem-ism  has  been 
generally  found  situated  on  the  upper  part  of  the  great  sciatic  notch  ;  but  it 
may  extend  over  a  large  portion  of  the  buttock.  Sciatic  aneurism  lies  more 
■deeply  ;  and  a  portion  of  the  sac  may  be  within  the  pelvis.  The  size  of  these 
aneurisms  varies  from  a  slight  swelling  to  a  tumour  as  large  as  a  child's  head. 
In  almost  all  the  recorded  cases  there  has  been  strong  pulsation,  with  whirring 
and  buzzing  murmurs  heard  on  auscultation.  There  is  almost  always  pain 
in  the  tumour  itself  and  in  the  course  of  tlie  sciatic  nerve,  which  may  be  followed 
by  paralysis  of  the  parts  supplied  by  it. 

The  affections  with  which  these  aneurisms  are  most  likely  to  be  confounded 
are  abscesses,  soft  sarcomata,  cysts,  and  sciatic  hernia.  The  diagnosis  is 
sometimes  difficult ;  thus  Cruthrie  ligatured  the  common  iliac  artery  for  a 
large  pulsating  tumoni-  in  the  gluteal  region,  which  presented  all  the  charactei-s 
of  aneurism,  but  which  proved,  on  the  death  of  the  patient  eight  months  after 
the  operation,  to  be  a  sarcoma.  The  diagnosis  may  be  facilitated  by  examina- 
tion through  the  rectum,  as  the  sac  may  lie  partly  in  the  pelvis. 

Gluteal  aneurisms  have  on  several  occasions  been  opened  by  mistake  for 
abscesses.  According  to  Holmes,  this  accident  has  most  frequently  happened 
when  the  aneurism  has  been  more  or  less  diffused,  and  in  such  cases  he  suggests 
that  the  aspirator  should  be  used  to  render  the  diagnosis  certain. 
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In  the  Treatment,  various  methods  have  been  employed.  The  sac  has  been 
laid  open  and  the  gkiteal  artery  tied  in  five  cases,  all  of  which  recovered.  In 
another  instance,  after  laying  open  the  sac,  the  aneurism  (gluteal)  was  found  to 
extend  into  the  pelvis  ;  and  the  internal  ihac  artery  was  tied,  with  a  fatal 
result.  Ligature  of  the  internal  iliac  artery  has  been  performed  in  fourteen  cases, 
eight  of  which  recovered.  The  common  iliac  artery  has  been  tied  in  three  cases, 
all  of  wliich  proved  fatal.  Infection  of  the  perchloride  of  iron  has  been  used  in 
six  cases  ;  four  recovered,  one  died,  and  in  one  the  result  is  not  known. 
Ligature  of  the  sciatic  artery  without  opening  the  sac  has  been  performed  in 
two  cases,  one  of  which  recovered.  Spontaneous  recovery  is  reported  to  have 
occurred  in  one  case. 

Ligature  of  the  Internal  Iliac. — This  vessel  was  ligatured  for  the  first 
time  in  1812.  The  operation  was  performed  by  Stevens  of  St.  Croix,  on  a 
negi-ess  who  sufi^ered  from  an  aneurism  of  the  nates,  supposed  to  be  of  the 
gluteal  artery,  but  found  after  death  three  years  subsequently  to  take  its 
origin  from  the  sciatic.  Stevens  in  this  case  made  an  incision  five  inches  long 
on  the  left  side  of  the  abdomen,  carefully  dissected  through  the  parietes, 
separated  the  peritoneum  from  the  ihac  fossa,  turned  it  on  one  side,  together 
with  the  ureter,  and  passed  a  ligature  round  the  artery  without  much  difii- 
CLilty.  Since  that  time  the  operation  has  been  done  twenty-three  times  ;  in 
eight  cases  with  success,  by  Arndt,  White,  Mott,  Syme,  Morton,  Gallozzi, 
Chew  and  Dennis  ;  in  fourteen  cases  unsuccessfully,  by  Atkinson  of  York 
(whose  patient  died  on  the  nineteenth  day,  of  secondary  haemorrhage),  by 
Bigelow,  Torracchi,  Cianflone,  Porta,  Landi,  Kimball,  Altmiiller,  Thomas,  J. 
K.  Rodgers,  Higginson  and  Dennis  ;  and  three  times  by  the  Surgeons  in  the 
American  Civil  "War. 

The  success  that  has  hitherto  attended  this  operation  is  certainly  remark- 
able, when  we  take  into  consideration  the  depth  at  which  the  artery  is  situated 
and  its  great  size  ;  it  may,  I  think,  be  accounted  for  in  part  by  the  fact  that, 
although  in  these  cases  the  patient  runs  the  ordinary  risk  attendant  on  the 
ligature  of  the  larger  pelvic  arteries  from  the  exposure  and  handling  of  the 
peritoneum,  yet  he  is  saved  from  danger  resulting  from  the  supervention  of 
gangrene  ;  the  anastomosis  being  so  free,  and  the  course  traversed  by  the 
blood  so  short,  that  no  difiBculty  can  arise  in  the  maintenance  of  the  collateral 
circulation. 

The  steps  of  the  operation  necessary  for  the  exposure  of  the  internal  iliac 
artery  are  precisely  analogous  to  those  requisite  for  the  ligature  of  the  common 
trunk.  When  the  vessel  is  reached,  it  must  be  remembered  that  both  the 
external  and  internal  iliac  veins  are  in  close  relation  to  it ;  the  one  being  to 
its  outer  side,  the  other  behind  it.  As  these  vessels  are  large,  and  their  coats 
thin,  it  is  necessary  that  they  should  be  separated  by  the  finger-nail,  or  the 
blunt  end  of  the  aneurism-needle,  before  the  ligature  is  passed  round  the  artery ; 
care  must  be  taken  also  not  to  put  the  vessel  too  much  on  the  stretch  in 
applying  the  hgature,  lest  the  ilio-lumbar  arteiy  be  ruptured.  There  is  little 
risk  of  including  the  ureter  which  crosses  the  artery  internally  as  it  always 
adheres  firmly  to  the  peritoneum  and  is  pushed  on  one  side  with  it.  As  the 
length  of  the  artery  varies  much,  usually  ranging  between  one  and  two  inches, 
and  as  when  it  is  short  it  has  a  tendency  to  be  placed  deeply  in  the  pelvis,  it 
would,  I  think,  be  more  prudent,  and  occasion  less  chance  of  secondary  hfemor- 
rhage,  for  the  Surgeon  to  ligature  the  common  trunk. 
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As  m  the  case  of  the  common  ilicac,  it  has  been  suggested  that  the  artery 
could  be  more  easily  reached  by  opening  the  abdomen  in  the  middle  hue. 
ih:s  has  been  put  in  practice  three  times.  In  the  first  case,  Dennis  opened 
the  abdomen  and  applied  a  cat-gut  ligature  to  each  internal  ihac  artery  in  a 
case  of  double  gluteal  aneurism.  The  intestines  were  held  on  one  side  by 
warm  sponges  and  cloths,  and  the  arteries  easily  exposed  by  dividing  the 
peritoneum  covering  them.  The  operation  lasted  about  30  minutes.  The 
patient,  a  female,  never  completely  rallied  from  the  operation,  and  died  on  the 
fourth  day  from  suppression  of  urine.  There  was  no  peritonitis.  In  tht 
second  case,  Chew  opened  the  abdomen  in  the  line  of  the  usual  incision  for 
ligature  of  the  internal  iliac,  and  the  patient,  a  negro  aged  40,  rapidly 
recovered.  In  the  third  case,  Dennis  successfully  tied  the  artery,  opening 
the  abdomen  in  the  linea  alba.  This  method  seems  to  present  some  advan'"- 
tag€s  over  the  old  operation,  and  with  proper  antiseptic  precautions  should 
not  be  accompanied  by  greater  danger. 


FEMOKAL   AND    POPLITEAL  ANEURISMS. 

We  have,  in  the  preceding  section,  considered  aneurisms  affecting  the  gi-oin, 
which  are  by  no  means  unfrequent.    Aneurisms  of  the  thigh  are  much  rarer  \ 
but  those  in  the  ham  are  very  commonly  encountered.    Thus  out  of  551 
cases  of  aneurism  recorded  in  the  British  medical  journals  of  the  present 
century.  Crisp  has  found  that  137  affected  the  popliteal,  and  only  66  the 
femoral  artery.    Of  these  66,  45  were  situated  either  in  the  groin  "or  upper 
part  of  the  thigh,  and  21  only  were  truly  femoral  or  femoro-popliteal.  The 
i-eason  of  this  difference  in  the  frequency  of  the  occurrence  of  aneurism 
in  different  parts  of  the  vessel,  may  be  accounted  for  by  its  anatomical 
relations.    In  looking  at  the  main  artery  of  the  lower  extremity,  in  its 
course  from  Poupart's  ligament  to  where  it  terminates  in  the'  anterior 
and  posterior  tibials,  we  see  that  it  may  be  divided  in  relation  to  the 
muscular  masses  that  surround  it,  into  three  principal  portions  :  1.  That 
which  is  situated  between  Poupart's  ligament  and  the  inner  margin  of  the 
sartorius,  and  which  may  be  considered  inguinal;  2.  That  which  "intervenes 
between  this  point  and  the  aperture  in  the  adductor  tendon,  and  which  may  be 
considered /emora/;  and,  3.  That  division  of  the  vessel  which  corresponds  to 
the  ham,  and  which  may  be  considered  j^oj;/'«/mZ.    Of  these  three  divisions,  the 
iirst  and  last  are  comparatively  superficial,  and,  being  unsupported  by  muscle, 
readily  expand  ;  Avhile  the  central  portion  of  the  artery  is  closely  surrounded 
on  all  sides  by  muscular  masses,  and  is  very  unlikely  to  be  dilated  into  an 
aneurismal  tumour.    We  find  also  that  the  inguinal  'portion  of  the  vessel  is 
closely  and  firmly  invested  by  a  dense  and  resistant  fibro-areolar  sheath,  and  is 
well  supported  by  the  fascia  lata  ;  whilst  in  the  popliteal  space  the  artery 
is  surrounded  merely  by  the  ordinary  areolar  sheath,  and  receives  no 
aponeurotic  support.    This  difference  in  the  connections  of  these  two  parts 
of  the  vessel  may,  to  a  certain  extent,  explain  the  greater  frequency  of 
aneurism  in  the  ham  than  in  the  upper  part  of  the  thigh. 

Aneurism  of  the  Deep  Femoral  Artery  is  of  extremely  rare  occurrence  ; 
indeed,  I  am  acquainted  with  only  six  cases.  One  of  these  occurred  in  a  young 
man  under  my  care  in  University  College  Hospital  in  1870.  There  was  a 
large  tumour  at  the  upper  part  of  the  thigh,  over  which  lay  the  superficial 
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femoral  artery,  pulsating  freely.  The  disease  was  cured  by  compressiou  of 
the  commou  femoral  artery,  hydrate  of  chloral  being  given  to  relieve  pain. 
Another  case  is  recorded  by  Bryant  as  having  occurred  in  the  practice  of 
Cock  at  Guy's  Hospital.  The  aneurism  was  situated  at  the  origin  of  the 
deep  femoral  artery  ;  the  external  iliac  was  tied,  but  the  patient  died  nine 
weeks  after  the  operation.  Fig.  495  is  taken  from  a  patient  who  died  of 
pneumonia  shortly  after  admission  into  University  College  Hospital.  On 
examination  after  death,  a  large  tumour  of  the  thigh,  which  had  not  been 
very  closely  examined  during  life,  proved  to  be  a  circumscribed  false  aneurism 
apparently  arising  from  rupture  of  a  perforating  artery,  most  probably  the 
consequence  of  embolism  (Univ.  Coll.  Museum,  1274).  Two  cases  are 
recorded  by  P.  Marshall  and  J.  Watson.  Another  has  recently  occurred  under 
the  care  of  C.  H.  Golding-Bird.  The  tumour  had 
been  noticed  for  three  months  and  had  been  rapidly 
extending  for  five  weeks.  It  filled  the  fi-ont  and 
inner  side  of  the  upper  third  of  the  thigh,  and 
extended  for  three  inches  into  the  iliac  fossa.  The 
external  iliac  and  common  femoral  were  pushed 
inwards  for  two  inches.  The  external  iliac  was 
tied  but  the  patient  died  on  the  fifth  day  of  pneu- 
monia. In  the  case  which  was  under  my  care  in 
the  Hospital,  the  disease  was  recognized  by  the 
following  signs,  which  are  characteristic  of  it : 
1.  A  large  tumour  extended  from  three  inches 
below  Poupart's  ligament  to  the  middle  of  the 
thigh,  raising  and  sHghtly  separating  the  adductor 
muscles  and  the  rectus  femoris.  2.  All  the  ordinary 
anem-ismal  signs  were  present  in  this  tumour — the 
most  marked  being  a  peculiarly  loud  and  harsh 
bruit,  and  a  dry  forcible  thrill.  8.  The  superficial 
femoral  artery  could  be  felt  running  over  the 
anterior  and  inner  aspect  of  the  tumom-,  but  clear  ^  common  Femoral, 
of,  and  distinct  from  it.  4.  The  pulsation  in  the  2!  superficial  Femoral, 
popliteal  and  its  divisions  was  strong  and  perfect.  4]  AMmfsT °iut  open. 
5.  All  the  aneurismal  signs  ceased  on  compress- 
ing the  common  femoral  artery,  and  returned  on  removing  the  pressure. 

The  only  disease  with  which  an  aneurism  of  the  deep  femoral  artery  can 
readily  be  confounded  is  pulsating  sarcoma  of  the  femur.  The  diagnosis  from 
this  must  be  left  to  the  sm-gical  tact  of  the  practitioner. 

In  the  Treatment  of  these  aneurisms,  the  Surgeon  has  the  choice  of  three 
methods  ;  viz.,  compression  in  the  groin,  and  ligature  of  the  external  iliac,  or 
of  the  common  femoral.    If  the  common  femoral  ever  should  be  ligatured  for 
;  aneurism,  this  appears  to  me  to  be  the  case  best  suited  for  it.    But  the  choice 
between  the  ligature  of  this  artery  or  of  the  external  iliac  must  in  a  great 
:  measure  depend  upon  the  Surgeon's  judgment  as  to  the  relative  expediency 
■  of  either  operation,  and  on  the  height  to  which  the  aneurism  extends  up  the 
!  groin.    But  neither  artery  should  be  ligatured  until  compression  has  been 
fairly  tried  and  has  failed.    This  may  be  done  digitally  or  by  Carte's  instru- 
ment, where  the  artery  passes  over  the  brim  of  the  pelvis.    It  is  especially 
likely  to  succeed  in  aneurism  of  the  profunda,  owing  to  the  shortness  of  the 

R  2 


244  SPECIAL  ANEURISMS. 

trunk  and  the  way  in  Avhich  it  breaks  up  into  many  anastomosing  branches 
Hence  there  is  not  a  free  cm-rent  of  blo-l  passing  from  one  large  vessel  of 
entry  o  another  of  exit,  but,  as  it  is  broken  up  and  has  to  filter  out  througl, 
a  number  of  minor  vessels,  its  coagulation  may  readily  be  brought  about  In 
the  case  treated  by  me,  compression  effected  a  cure  in  twenty-fom-  hour? 
though  the  aneurism  was  very  large  and  active. 

Aneurisms  of  tub  Superficial  Femoral  and  Popliteal  Arteries  — 
Ihese  occur  commonly  about  the  middle  period  of  life,  and  are  almosi 
invariably  met  with  in  males,  being  at  least  twenty  times  more  frequent  in 
them  than  in  women.  Both  sides  are  affected  with  equal  frequency,  and 
occasionally  at  the  same  time.  According  to  Crisp,  sailors  would  appeal- 
to  be  more  hable  to  this  variety  of  the  disease  than  any  other  class  The6<- 
aneurisms  are  most  frequently  sacculated  ;  in  the  ham  they  are  always  so,  bm 
in  the  thigh  they  are  sometimes  tubular. 

Sijm23toms.~T\iQ  symptoms  of  Temoral  Aneurism  present  nothino 
peculiar  ;  the  tumour  usually  enlarging  with  considerable  rapidity,  with  all 
the  characteristic  signs  of  the  disease,  and  assuming  a  pretty  regular  ovoid 
shape.  Popliteal  Aneurism  usually  commences  with  stiffness  and  a  <yood 
deal  of  pam  about  the  ham  and  knee,  which  I  have  more  than  once  °seen 
mistaken  for  rheumatism ;  in  fact,  so  commonly  does  this  happen  that  the 
Sm-geon  should  never  fail  to  pass  his  hand  behind  and  examine  the  ham  in 
every  case  of  persistent  "rheumatic"  pain  in  the  knee.  There  is  also  a 
difficulty  in  straightening  the  limb,  which  is  generally  kept  semi-flexed. 
The  tumour  increases  usually  with  great  rapidity,  and  has  a  tendency  to 
become  diffused ;  these  conditions  will,  however,  materially  depend  on  the 
side  of  the  artery  fi'om  which  it  springs.  When  it  arises  from  the  anterior 
aspect,  next  the  ^  bone,  it  increases  slowly,  being  compressed  by  the  firm 
structures  before  it.  In  this  case,  however,  there  is  the  great  danger  that,  by 
its  pressure  upon  the  bones  and  knee,  it  may  give  rise  to  caries  and'destruction 
of  the  joint.  When  it  springs  from  the  posterior  part  of  the  artery,  where  it 
is  uncompressed,  it  increases  rapidly,  and  may  speedily  become  diffuse.  The 
diffusion  of  an  aneurism  in  this  situation  may  take  place  in  two  directions.  If 
it  be  femoro-popliteal,  it  may  give  way  into  the  general  areolar  tissue  of  the 
thigh,  the  blood  diffusing  itself  as  high  perhaps  as  Scai-pa's  triangle.  When 
it  IS  confined  to  the  ham,  it  may  give  way  either  under  the  integuments  and 
into  the  superficial  structures  of  the  limb,  or  else  under  the  deep  fascia  of  the 
leg,  where  it  will  compress  the  posterior  tibial  nerve  and  artery.  In  all  cases, 
the  diffusion  of  popliteal  aneurism  is  likely  to  be  followed  by  gangrene. 

Diagnosis.— The  diagnosis  of  popliteal  aneurism  has  to  be  made  from 
chronic  abscess,  from  bursal  enlargements,  and  from  solid  tumours.  In 
distinguishing  it  from  cHronic  alscess  no  serious  difficulty  will  be  experienced  ; 
but  it  may  happen  that,  wlien  an  aneurism  has  suppurated,  considerable 
difficulty  may  arise  in  determining  its  true  nature — whether  it  be  merely  an 
abscess  or  not.  On  such  cases  as  these,  the  state  of  the  circulation  in  the  lower 
part  of  the  limb  will  throw  much  light.  Bursal  k/mours,  often  of  large  size 
and  niultilocular.  arc  not  unfrequcntly  met  with  in  the  ham  ;  but  I  have  never 
found  any  great  difficulty  in  determining  their  true  nature,  their  elasticity  and 
roundness,  together  with  their  mobility  and  want  of  pulsation,  being  sufficiently 
indicative  of  their  character.  The  most  serious  diagnostic  difficulty  may  arise 
from  confounding  solidified  aneurisms  of  the  ham  with  solid  Iwnours,  of  a 
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sarcomatous  character,  springing  from  the  tibia  and  femur  ;  and  I  have  known 
one  case  of  aneurism  in  this  condition,  in  which  amputation  was  performed  on 
the  supposition  of  its  being  a  soUd  tumour  (Fig.  451). 

Treatment. — The  treatment  of  femoral  and  popUteal  aneurism  may  be  con- 
ducted either  by  compression  or  by  hgature  of  the  vessel  leading  to  the  sac. 
As  a  general  rule,  for  the  reasons  already  stated,  compression  should  be 
employed  in  preference  to  ligature  ;  but  cases  do  arise  in  which,  from  the 
failure  of  compression,  or  for  other  reasons,  it  becomes  necessary  to  ligature 

■  the  femoral  artery. 

The  Treatment  by  Compression  is  peculiarly  applicable  to  these  aneu- 
risms, and  indeed  it  is  for  them  that  it  has  chiefly  been  employed.  I  need, 
therefore,  say  nothing  special  about  them  here,  but  would  refer  the  reader  to 
Chapter  XLIII.,  page  135,  for  a  description  of  the  subject. 

Flexion  of  the  knee,  which  may  be  considered  a  modification  of  com- 
pression, is  applicable  to  these  cases  also,  either  alone  or  in  combination  with 
compression  of  the  main  trunk.  It  is  peculiarly  applicable  in  those  cases  in 
which  the  aneurism  is  situate  entirely  in  the  ham  (see  p.  147). 

Ligature  of  the  Common  Femoral. — In  looking  at  the  femoral  artery 
it  might  at  first  be  supposed  that  the  common  trunk,  situated  superficially 
between  Poupart's  Hgament  and  the  origin  of  the  profunda,  would  be  the  most 
i  convenient  situation  for  the  application  of  the  ligature  ;  but  experience  has 

■  shown  that  deligation  of  the  vessel  here  is  by  no  means  a  successful  operation^ 
especially  when  undertaken  for  aneurism.  This  arises  from  the  shortness  of 
the  trunk  rendering  it  necessary  to  tie  the  arteiy  in  close  proximity  to  the 
collateral  branch  that  will  constitute  the  most  direct  and  immediate  agent  in 

■  the  anastomosing  supply,— viz.,  the  deep  femoral,  so  that  the  internal  coagulum 
would  not  readily  fonn.  In  addition  to  this,  a  number  of  small  inguinal 
branches,  the  superficial  epigastric  and  circumflex  iliac,  the  superior  and  inferior 
external  pudic,  and  very  commonly  one  of  the  circumflex  arteries  of  the  thigh, 

;  more  especially  the  internal,  arise  from  the  common  trunk  in  its  short  course  ; 
and  these  vessels,  though  small  in  size,  constitute  a  source  of  great  embarrass- 
ment to  the  Surgeon  during  the  operation  ;  for,  if  wounded  near  their  origin, 
they  bleed  most  furiously,  and  are  a  cause  of  considerable  danger  afterwards, 
by  interfering  with  the  proper  plugging  of  the  vessel.    The  ligature  of  the 
common  femoral  has,  however,  several  advocates,  more  particularly  in  Ireland, 
where  the  operation  has  of  late  years  been  done  nine  times,  for  wound  and 
:  aneurism,  with  six  recoveries  and  three  deaths.    The  successful  cases  were  as 
follows  :  Porter,  sen.,  three  ;  Gr,  H.  Porter,  one  ;  Smyly,  one  ;  Macnamara, 
'  one.    In  the  American  war,  however,  the  operation  is  reported  to  have  been 
I  performed  in  eighteen  cases  with  only  four  recoveries  ;  and  Harwell  states  that 
'  out  of  thirty-one  cases  in  which  the  artery  was  tied  for  aneurism,  haemorrhage 

•  occurred  in  eighteen,  and  of  these  twelve  died. 

The  vessel  may  be  reached  by  a  vertical  or  a  transverse  incision  ;  of  these 
I  the  former  is  preferable.  The  incision  commences  at  Poupart's  ligament,  at  a 
I  point  midway  between  the  symphysis  pubis  and  the  anterior  superior  iliac  spine, 
I  and  is  earned  downwards  in  the  line  of  the  artery  for  about  tAvo  inches  ;  the 
'  skin,  fat,  and  superficial  fascia  are  divided,  and  the  lymphatic  glands  removed 

•  or  turned  on  one  side.    The  fascia  lata  is  then  divided,  and  the  crural  sheath 
exposed.   This  must  be  carefully  opened  over  the  artery,  and  the  needle  passed 

'  from  the  inner  side.    The  femoral  vein  lies  to  the  inner  side,  and  the  anterior 
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craral  nerve  a  short  distance  away  011  the  other  side.  The  origin  of  tlic 
branches  is  very  uncertain  ;  the  Surgeon  must  select  that  part  of  tlie  vessel 
for  ligature  which  is  most  distant  from  any  branch. 

The  statistics  of  this  operation  are  so  uiiiavourable,  especially  when  per- 
formed for  aneurisms,  and  secondary  hEemorrhage  has  been  so  frequent  am 
fatal  an  occurrence,  in  several  cases  requiring  hgature  of  the  external  iliac  foi 
its  arrest,  that  I  do  not  think  it  advisable  to  have  recourse  to  this  operatic]  1 
in  preference  to  ligature  of  the  external  iliac  ;  and  it  may  be  laid  down  as  ;i 
I'ule  in  surgery,  that  in  all  those  cases  of  aneurism  that  are  situated  above  th. 
middle  of -the  thigh,  in  which  compression  has  failed  and  sufficient  space  doe> 
not  intervene  between  the  origin  of  the  deep  femoral  and  the  upper  part  (.: 
the  sac  for  the  application  of  a  ligature  to  the  superficial  femoral,  the  externa 
iliac  should  be  tied. 

Ligatui'e  of  the  Superficial  Femoral. — The  superficial  femoral  artery, 
in  its  course  from  the  origin  of  the  deep  femoral  to  the  aperture  in  the  tendon 
of  the  adductor,  is  divided  by  the  crossing  of  the  sartorius  muscle  into  two 
portions  of  unequal  length,  which  have  different  relations  to  neighbourinf^ 
structures.  The  upper  division  of  the  artery,  which  Kes  above  the  innei- 
margin  of  the  muscle,  is  of  most  interest  to  the  Surgeon,  as  it  is  in  this  par- 
of  its  course  that  it  is  invariably  ligatured  in  cases  of  aneurism.  It  is  trut 
that  John  Hunter,  in  the  operation  which  he  introduced  for  popliteal  aneurism, 
exposed  and  tied  the  vessel  in  the  middle  third  of  the  thigh  ;  but  his  example 
has  not  been  followed  by  modern  Surgeons,  on  account  of  the  far  greate: 
difficulty  in  reaching  the  vessel  here  than  in  the  first  part  of  its  course.  Tht 
superficial  femoral,  where  it  lies  in  Scarpa's  triangle,  being  covered  merely  by 
the  common  integument,  the  superficial  fascia  and  the  fascia  lata,  may  bo 
reached  by  as  simple  an  operation  as  any  that  the  Surgeon  has  to  perfonn  fo^ 
the  ligature  of  the  larger  vessels.  The  line  to  the  artery  is  taken  as  foUows  : 
The  leg  is  flexed  and  the  thigh  rotated  outwards.  The  Surgeon  marks  a  point 
exactly  midway  between  the  anterior  superior  spine  of  the  ilium  and  th' 
symphysis  pubis.  From  this  he  draws  a  line  to  the  most  prominent  part  o' 
the  inner  condyle  of  the  femur.  The  point  selected  for  tying  the  artery  mus; 
be  about  five  inches  above  Poupart's  ligament,  as  the  ligature  will  then  be  at 
a  safe  distance  from  the  profunda,  the  lowest  recorded  point  of  origin  of  thai 
vessel  being  four  inches  below  the  ligament.  The  incision  (Fig.  4!)(l)  is  madr 
in  the  line  above  indicated,  and  should  be  from  three  to  six  inches  in  length, 
according  to  the  amount  of  subcutaneous  fat.  It  must  be  so  aixauged  that 
the  point  selected  for  the  application  of  the  Hgature  shall  be  in  the  middle  of 
its  length.  The  skin  and  superficial  fascia  having  been  divided,  the  fascia 
lata  is  exposed  and  opened  to  the  same  extent  as  the  incision  in  the  integu- 
ments ;  the  muscular  fibres  of  the  sartorius  now  come  into  view.  If  the 
incision  have  been  made  too  far  inwards,  it  is  possible  that  the  adductor  longus 
may  be  exposed  instead  of  the  sartorius  ;  the  error  is  readily  recognised  by 
observing  the  direction  of  the  fibres,  those  of  the  adductor  being  downwards 
and  outwards,  and  those  of  the  sartorius  downwards  and  inwards.  The 
edges  of  the  wound  in  the  fascia  being  held  apart  with  blunt  hooks, 
the  sartorius  is  seized  in  the  forceps  and  drawn  outwards,  the  fibres  of 
the  areolar  tissue  surrounding  it  being  touched  with  the  edge  of  the  scali)el. 
if  necessary,  until  its  inner  edge  comes  into  view.  If  the  operation  be  per- 
formed a  little  higher  than  usual,  or  if  the  sartorius  be  feebly  developed,  its 
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inner  edge  may  come  into  view  as  soon  as  the  fascia  lata  is  divided.  The 
edge  having  been  found,  the  muscle  must  be  turned  outwards  and  held  on  one 
side  with  a  copper  spatula.    A  little  loose  areolar  tissue  must  then  be  cleared 


Fig.  496.— Ligatui'e  of  the  Superficial  Femoral  Artery. 


away  from  beneath  it  with  the  handle  of  the  scalpel,  and  the  sheath  of  the 
vessels  comes  clearly  into  view.    The  sheath  must  be  cautiously  opened,  a 
small  hole  being  made  in  it  as  in  the  diagram  (Fig.  497).    It  must  be  re- 
membered that  after  the  fascial  sheath  common  to  the 
artery  and  vein  has  been  opened,  there  is  still  the 
proper  sheath  of  the  artery  to  be  divided  before  the 
ligature  can  be  safely  passed    The  vein  lies  beneath 
the  artery,  and  consequently  the  needle  may  be  passed 
from  the  inner  or  outer  side  indiiferently  ;  it  should  be 
passed  unarmed,  and  then  be  threaded  and  withdrawn. 
Usually,  no  nerve  is  seen  during  the  operation,  but  the 
internal  saphenous  occasionally  comes  into  view,  and 
must  be  avoided.    After  the  operation  a  drainage-tube 
should  be  inserted  in  such  a  way  that  its  end  shall  lie 
beneath  the  sartorius,  and  the  wound  is  closed  with 
sutures.   The  limb  is  then  semi-flexed,  somewhat  raised, 
and  laid  on  its  outer  side  and  wrapped  in  soft  flannel  or  Rg.  aoT.-niagram  of  the 
cotton  wool.    The  severe  pain  which  is  usually  com-  i^^ftor^urr'^/''^'*rem^ 
plained  of  about  the  knee  after  tightening  the  ligature     «iieatii ;  a.  artery, 
may  be  relieved  by  a  full  dose  of  opium. 

In  this  operation  there  are  several  points  of  considerable  importance  that 
require  special  attention  :  1.  The  incision  should  be  made  directly  in  the 
guiding  line  of  the  artery.    2.  In  cutting  down  upon  the  artery,  the  saphenous 
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vein  should  be  avoided,  by  taking  care  not  to  make  the  incision  too  far  in- 
wai-ds    Any  parallel  venous  bi-anch  that  may  be  met  with  must  be  drawn  on 
one  side    3.  After  the  sheath  has  been  opened,  it  will  sometimes  be  found 
that  a  rather  large  muscular  branch  is  given  off  from  the  artery  at  about  the 
part  wnere  it  was  intended  to  hgature  it ;  if  so,  this  must  be  carefully  avoided 
as  well  as  any  small  veins  that  cross  the  main  trunk  in  this  situation    4  The 
ligature  should  not  be  applied  less  than  four  inches  below  Poupart's  ligament 
so  that  sufficient  space  may  intervene  between  the  origin  of  the  deep  femoral' 
which  IS  usuaUy  from  one  or  two  inches  below  the  crural  arch,  and  the  point 
dehgated,  to  admit  of  the  formation  of  a  proper  coagulum  in  the  vessel  It 
has,  however,  happened  that  the  ligature  has  been  placed  within  three-quarters 
of  an  inch  of  the  origin  of  the  deep  femoral,  without  any  injurious  conse- 
quences resulting.    5.  The  greatest  care  must  be  taken  not  to  wound  the 
lemoral  vem,  which  lies  behind  the  artery  in  the  situation  in  which  a  hgature 
is  usually  applied.    If  the  vessel  is  tied  a  little  higher  than  usual,  the  vein 
wiU  be  towards  the  inner  side,  and  then  the  needle  must  be  passed  from  within 
outwards.    Wounding  the  vein  is  best  avoided  by  properly  cleaning  the 
artery  ;  the  white  external  coat  must  be  thoroughly  exposed,  and  Avhile  the 
needle  is  being  passed  the  sheath  should  be  put  thoroughly  on  the  stretch,  the 
Surgeon  holding  the  edge  of  the  opening  on  the  side  from  which  he  is  passing 
the  needle,  while  the  assistant  catches  the  opposite  side  in  a  pan-  of  forceps 
and  draws  gently  upon  it.    In  passing  the  needle,  its  end  should  be  kept  veiy 
close  to  the  artery,  and  made  to  circle  round  it.    The  vein  is  generally  per- 
forated by  dipping  the  needle  too  deeply  and  losing  the  contact  between  it 
and  the  artery.    When  the  needle  is  brought  up  on  the  outer  side  of  the 
artery,  a  small  portion  of  the  sheath  is  sometimes  pushed  up  by  it ;  this  must 
be  torn  by  pinching  it  with  the  forceps,  when  the  needle  may  be  carried 
round  the  vessel 

Results. — Ligatui-e  of  the  femoral  artery  for  popliteal  anem-ism  is  an 
operation  that  has  been  so  frequently  performed,  that  Surgeons  seldom  think 
of  recording  cases  of  this  description,  unless  they  present  complications  or 
sequels  of  unusual  interest  or  severity  ;  hence,  but  little  importance  can  be 
attached  to  any  statistical  deductions  from  reported  cases  as  to  the  fatality  of 
this  opeTation,  although  they  may  serve  as  a  rough  estimate  of  the  proportion 
maintained  between  the  different  accidents,  such  as  hasmorrhage,  gangi-ene, 
&c.,  that  follow  it.    That  the  ligature  of  the  femoral  artery  is  attended  with 
more  success  than  that  of  any  of  the  other  large  trunks,  can  admit  of  no 
doubt.    This  is  not  only  in  accordance  with  the  general  experience  of  Surgeons, 
but  is  confirmed  by  the  statistics  of  published  cases,  even  without  making 
allowance  for  the  probability  of  more  of  the  unsuccessful  than  of  the  successful 
having  been  recorded.    Thus  of  110  cases,  collected  by  Crisp,  in  which  the 
femoral  artery  had  been  ligatured  for  popliteal  aneurism,  only  twelve  are 
reported  to  have  died  ;  amongst  these,  four  deaths  were  caused  by  secondary 
hasmorrhage,  three  by  gangrene,  and  the  others  by  phlebitis,  tetanus,  chest- 
disease,  &c.    Higher  rates  of  mortality  are,  however,  given  by  other  authors  ; 
thus,  Norris  states  that  nearly  one  in  four  die  after  this  operation  ;  Hutchin- 
son finds  that  of  thirty-three  cases  operated  on  in  London,  ten  were  fatal,  five 
deaths  resulting  from  gangrene.    Holmes's  statistics,  which  are  extremely 
valuable  as  being  collected  directly  from  hospitals  and  not  from  published 
cases,  show  very  favourable  results.    Of  eighty-seven  cases  in  which  the 
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operation  was  performed  for  femoral  or  popliteal  anem-ism,  thirteen  died,  and 
in  thi-ee  the  operation  failed  to  cure  the  disease.    Gangrene  occurred  twice, 
and  suppuration  of  the  sac  not  once.    Of  the  deaths,  one  was  from  small-pox, 
1  two  from  wound  of  the  vein  and  phlebitis,  three  from  pyasmia,  one  from 
.  gangrene  and  amputation,  one  from  disease  of  the  kidneys,  and  the  rest  from 
various  other  causes.    Barwell  has  collected  also  fi'om  hospital  reports  67  cases 
occurring  in  the  ten  years  1870  to  1879  inclusive.    Of  these  10  died.  Most 
,  of  the  deaths  occurred,  however,  in  the  first  half  of  this  period,  in  which 
;  32  cases  were  operated  on,  with  7  deaths  and  2  amputations  ;  while  in  the 
r  second  half,  out  of  35  cases  there  were  3  deaths  and  no  amputations.  Barwell 
'  has  also  contrasted  the  results  with  reference  to  the  various  materials  used  as 
hgatures.    He  finds  that  in  14  cases  silk  was  used  ;  of  these  3  died,  1  of 
1  ruptm-e  of  an  aneurism  at  the  site  of  ligature,  1  of  secondary  hsemorrhage,  and 
1  of  pyemia,  and  in  1  case  the  aneurism  relapsed.    In  27  cases  catgut  was 
i  used  ;  of  these  fi  died  and  8  relapsed.    Of  the  deaths,  1  arose  from  causes  un- 
(  connected  with  the  operation,  2  were  due  to  secondary  hsemorrhage,  and  2 
occurred  after  retying  for  relapse  or  aneurism  at  the  site  of  ligature.    In  4 
cases  the  ox-aorta  ligature  was  used  successfully.    The  catgut  used  some 
years  ago  was  somewhat  uncertain  in  its  quality,  and  in  one  of  the  cases  in 
which  secondary  haemorrhage  occurred,  it  was  applied  without  antiseptic 
'  precautions,  and  consequently  differed  but  little  from  the  old  silk  ligature  in 
its  properties.    It  remains  to  be  determined  what  form  of  ligature  gives  the 
best  results — whether  catgut  prepared  according  to  the  later  methods  (see 
Vol.  I.,  p.  43G),  carbolized  silk,  or  the  ox-aorta,  applied  in  such  a  way  as  not 
to  divide  the  inner  and  middle  coats.    There  is  little  doubt  that  the  low 
death-rate  of  the  later  period  is  due  to  improvement  in  the  ligature  and  in 
:  the  after-treatment  of  the  wound,  and  there  is  every  reason  to  hope  that  it 
will  at  least  be  maintained,  and  probably  be  further  reduced. 

Accidents. — Wound  of  the  Femoral  Vein  is  without  doubt  the  most 

•  serious  accident  that  can  happen  in  the  operation  for  ligature  of  the  super- 
■  ficial  femoral  artery,  and  is  one  of  which  there  is  especial  risk  when  it  is 

undertaken  for  anem'ism,  as  the  sheath  of  the  vessels  is  often  thickened  and 
indurated  by  chronic  inflammation  extending  upwards  from  the  sac.  The 
accident  is  best  avoided  by  thoroughly  exposing  the  external  coat  of  the  artery 
before  attempting  to  use  the  needle,  which,  as  already  recommended,  should 
be  passed  unarmed  and  without  the  employment  of  force.    There  are  but  few 
-  cases  on  record  in  which  the  patient  has  survived  this  accident,  death  usually 
resulting  from  septic  phlebitis  or  from  gangrene.    The  cause  of  the  fatal 
result  was  first  pointed  out  by  Hadwen  about  thirty  years  ago.    He  showed 
'  that  in  wound  of  the  vein  the  vessel  is  transfixed  by  the  needle,  so  that  when 
:  the  thread  is  tied  a  segment  of  the  wall  is  included  with  the  artery  in  the 
noose,  a  portion  of  the  ligature  thus  lying  actually  in  the  lumen  of  the  vein. 
Upon  the  foreign  body  the  blood  necessarily  coagulates,  and  a  clot  forms, 
'  obHterating  the  vein  above  and  below  the  injured  spot.    In  former  times, 
when  silk  ligatures  were  used,  the  ends  of  which  hung  out  of  the  wound,  the 
:  thread  always  became  more  or  less  impregnated  with  decomposing  matter,  and 
I  thus  septic  changes  were  set  up  in  the  clot,  leading  to  spreading  phlebitis, 

•  disintegration  of  the  clot  and  fatal  septic  embolism.  Even  if  the  patient 
'  escapes  this  danger,  the  simultaneous  obliteration  of  the  artery  and  vein 
I  almost  invariably  so  far  impedes  the  circulation  as  to  cause  gangrene.  Guided 
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by  this  view,  the  treatment  becomes  obvious.  It  consists  in  removing  the 
ligature  at  once,  and  thus  converting  the  wound  into  a  simple  puncture  of  the 
vessel,  which  readily  heals.  The  Surgeon  should,  therefore,  as  soon  as  the 
accident  is  perceived,  withdraw  the  ligature,  and,  opening  the  sheath  about 
half-an-inch  higher  up,  re-apply  it  to  the  artery  there.  The  hajmoiThagc 
from  the  punctured  vein  readily  ceases  on  the  application  of  a  compress. 

The  occurrence  of  Secondary  Heemorrhage  after  the  ligature  of  tlie 
superficial  femoral  is  a  ti'oablesome  accident,  and  one  in  which  the  Sui-geon, 
to  use  Fergusson's  expression,  "will  most  assuredly  find  himself  in  an  eventful 
dilemma  ;  "  and  in  which  it  is  necessary  that  his  line  of  action  should  have 
been  well  considered  beforehand,  as  he  may  not  have  much  time  to  spare  for 
reflection  when  such  an  event  takes  jDlace.  In  cases  of  this  kind  four  hues  oi 
treatment  present  themselves,  viz. :  the  employment  of  pressure  ;  ligature  ol 
the  vessel  at  a  higher  point  ;  deligation  of  the  bleeding  artery  in  the  wound  : 
or  amputation  of  the  limb. 

Pressure  may  be  applied  by  placing  a  graduated  compress  of  lint  or  com- 
pressed sponge  over  the  bleeding  orifice,  and  fixing  it  there  firmly  by  a  horse- 
shoe tourniquet.  This  mode  of  treatment,  although  extremely  uncertain, 
occasionally  succeeds  ;  should  it  not  do  so,  however,  and  bleeding  recur,  ic 
is  useless  to  persist  in  it,  as  experience  has  shown  that  the  haemorrhage  will 
continue  until  the  patient  is  worn  out. 

Ligature  of  the  superficial  femoral  at  a  higher  point,  or,  if  the  artery  ha-\-e 
been  tied  too  high  for  this,  deligation  of  the  common  femoral  or  of  the 
external  iliac,  presents  itself  as  a  probable  means  of  arresting  the  haemorrhage. 
Such  an  operation,  however,  is  fraught  with  danger,  and  has,  I  believe,  invari- 
ably been  followed  by  gangrene.  It  might  at  first  be  supposed  that  the  hmb 
would  not  be  placed  in  a  worse  situation  after  the  ligature  of  the  external  iliac, 
whether  the  superficial  femoral  had  been  previously  tied  or  not  ;  the  anasto- 
mosing channels  remaining  the  same  in  either  case.  But  in  reality  it  is  not 
so  ;  for,  although  the  blood  might  find  its  way  through  the  epigastric,  the 
circumflex  iliac,  the  gluteal,  and  sciatic  arteries,  into  the  common  femoral  and 
the  branches  of  the  profunda,  yet  from  this  point  the  difficulty  of  its  trans- 
mission through  the  limb  would  be  njaterially  increased.  If  the  superficial 
femoral  be  open,  it  serves  as  a  direct  and  easy  channel  for  the  conveyance,  to 
the  vessels  of  the  leg  and  foot,  of  the  blood  brought  by  the  anastomoses. 
But  when  the  superficial  femoral  is  tied,  this  blood  must  find  its  way  through 
a  second  chain  of  anastomosing  vessels, — those  intervening  between  the 
branches  of  the  deep  femoral  and  the  articular  arteries  of  the  knee  ;  and  here 
the  real  difficulty  would  arise,  its  impulse  not  being  sufficient  to  OA'ercome  the 
obstruction  to  its  passage  through  these  small  channels,  which  might  not 
improbably  be  still  further  obstructed  by  the  pressure  of  the  aneurism. 
tShould  the  anastomosing  circulation  be  sufficiently  free  to  maintain  the 
vitality  of  the  liml)  it  is  not  imiDrobable  that  the  recurrent  blood  would  escape 
from  the  distal  side  of  the  ligature,  and  thus  keep  up  the  hajmon-hage  exactly 
as  in  case  of  wound.  It  appears  indeed  that  the  femoral  artery,  in  a  case  of 
secondary  haemorrhage  after  the  application  of  the  ligature,  is  in  very  much 
the  same  condition  as  an  artery  which  has  been  wounded,  and  in  which  the 
bleeding,  having  been  suppresssed  for  some  days,  has  returned  with  violence  : 
and  certainly  the  best  course  for  the  Surgeon  to  pursue  is  the  same  that 
he  would  follow  in  the  event  of  secondary  hasmorrhage  occurring  from  a 
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wounded  vessel,  viz.,  to  cut  down  upon  the  Heeding  pari  and  apply  a  ligature 
to  it.  That  such  an  operation  is  surrounded  with  difficulties  cannot  be 
doubted  ;  yet  none  would  present  themselves  that  care  and  skill  might  not 
overcome.  The  Surgeon  would  certainly  have  to  cut  into  a  part  infiltrated 
with  blood,  in  which  the  different  tissues  could  not  readily  be  distinguished, 
and  the  vessel  when  reached  would  be  found  to  be  inflamed  and  softened ;  yet, 
by  free  dissection  above  and  below  the  wound,  a  portion  of  it  might  at  last  be 
exposed,  where  its  coats  would  hold  a  ligature  ;  or  should  this  not  be  found, 
the  wound  might  be  firmly  plugged  from  the  bottom  with  compressed  sponge  ; 
or  the  bleeding  aperture  might  be  touched  with  the  actual  cautery.  Should 
these  means  fail,  it  would  be  safer  to  amputate  the  limb,  than  to  endeavour  to 
arrest  the  haemorrhage  in  any  other  way. 

Gangrene  of  the  Limb  is  perhaps  the  most  frequent  source  of  danger 
after  ligature  of  the  femoral  artery  for  popliteal  aneurism.  It  seldom  occurs 
unless  the  tumour  be  of  considerable  magnitude,  have  become  diffused,  or 
otherwise  interfere  seriously  with  the  circulation  through  the  limb.  I  have, 
however,  seen  it  follow  the  operation  when  the  popliteal  aneurism  was  not 
larger  than  an  orange  ;  but,  in  this  case,  there  was  much  oedema  and  conges- 
tion of  the  limb  before  the  operation  ;  and,  on  examination  afterwards,  it  was 
found  that  the  popliteal  vein  had  been  obliterated  by  the  pressure  of  the 
tumour.  The  gangrene  may,  in  some  cases,  be  prevented  by  the  treatment 
that  has  been  pointed  out  at  p.  912  et  seq.,  Vol.  I.  When  it  has  fairly  declared 
itself,  there  is  necessarily  no  resource  left  but  amputation,  and  this  operation 
is  sufficiently  successful ;  for  I  find  that  of  fourteen  cases  in  which  it  was 
done,  there  were  ten  recoveries,  and  but  four  deaths. 

■  The  Return  of  Pulsation  in  the  Sac  after  the  operation  for  popliteal 
aneurism  is  by  no  means  of  frequent  occurrence  :  yet  it  has  been  met  with  in 
some  instances,  and  Secondary  Aneurism  also  has  been  found  in  this  situa- 
tion. In  these  cases  the  patient  should  be  put  upon  a  careful  dietetic  plan,  the 
limb  should  be  kept  elevated  and  at  rest,  and  direct  pressure  applied  by  means 
of  a  compress  and  bandage.  In  this  way  cures  have  been  effected  by  Wishart, 
Tm-ner,  Briggs,  and  I^iston.  In  conjunction  with  such  treatment,  or  in  the 
event  of  its  not  sufficing,  the  compression  of  the  common  femoral  artery  as  it 
passes  over  the  brim  of  the  pelvis  would  in  all  probability  efi^ect  a  cure.  Should 
•it  not  do  so,  and  the  tumour  continue  to  increase,  threatening  to  suppurate, 
or  to  occasion  gangrene,  an  attempt  might  be  made  to  lay  open  the  sac  and  to 
tie  the  artery  above  and  below  the  opening,  but  should  this  fail  amputation 
would  be  the  sole  resoui'ce. 

If  catg-ut  be  used,  retui'n  of  pulsation  may  be  due  to  premature  softening  of 
the  hgature.  This  is  recognized  by  the  presence  of  pulsation  at  the  point  at 
which  the  vessel  was  tied  as  well  as  in  the  sac.  This  is  hardly  likely  to  take 
jjlace  if  well-prepared  gut  be  used,  and  the  wound  be  kept  perfectly  aseptic. 
Should  it  happen  l^efore  the  wound  is  healed,  it  may  be  opened  up  again  and 
■a  second  ligature  applied  above  the  situation  of  the  first.  If  the  coats  appear 
to  have  been  damaged  by  the  first  ligature,  the  vessel  may  be  tied  on  each 
side  of  the  injured  spot  and  divided  between  the  two  ligatures.  In  some 
cases  in  which  absorbable  ligatures  have  been  used,  the  recurrent  pulsation 
.  has  appeared  at  a  much  later  period  in  consequence  of  a  restoration  of  the 
lumen  of  the  artery.  Should  this  happen,  the  artery  may  be  safely  tied  in 
^Hunter's  canal,  as.  was  successfully  done  by  C.  Heath  under  these  circumstances. 
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(K^teZ  a      n     T^'""^'  ^''"^  "^'^^'^  of  tJ^e  Thigh 

(Hunter  s  Canal).--The  point  at  which  Hunter  tied  the  artery  in  his  earlier 

ases  M-as  situated  midway  between  the  groin  and  the  knee,  ^lt  th  s  poin 
the  aHexy  hes  in  the  angle  formed  by  the  vastus  internus  on  the  outerS 
and  the  tendons  of  the  adductor  iongus  and  adductor  magnus  behind    It  is 
covered  by  a  distinct  fascia  passing  between  these  structures,  forming  w  th 
them  the  space  known  as  Hunter's  canal.    The  vein  at  this  pdnt  lies  to  the 
outer  side  o  the  artery,  and  the  long  saphenous  nerve  enters  the  canal  external 
flfl!  T      ^'^^r'"''  ^^'"^  superficially.    The  sartorius  muscle  covers  the 
fa  cia  closmg  m  the  canal.    To  tie  the  artery  in  this  situation,  the  limb  is 
placed  in  he  same  position  as  for  the  operation  in  Scarpa's  triangle,  and  the 
same  guiding  line  must  be  taken  to  find  the  course  of  the  artery  but  the 
incision  must  not  be  made  in  this  line,  but  one  finger's  breadth  internal  to 
and  parallel  to  it ;  otherwise  the  edge  of  the  sartorius  is  easily  missed.  The 
incision  must  be  from  three  to  four  inches  in  length, 
and  its  middle  point  must  con-espond  to  the  middle  of 
the  thigh.^   The  fascia  lata  is  exposed,  and  opened,  and 
the  sartorius  then  comes  into  view.   Its  outer  edge  being 
found,  it  is  pushed  inwards,  and  held  on  one  side  with  a 
copper  spatula.    The  fascia  closing  the  canal  is  then 
seen,  and  must  be  opened  for  about  an  inch  and  a  half, 
thus  exposing  the  sheath  of  the  vessels  (Fig.  498).  If 
the  saphenous  nerve  is  seen,  it  must  be  drawn  to  one 
side  with  a  blunt  hook.    The  vein  does  not  as  a  rule 
come^  into  view,  for  as  the  limb  is  lying  on  its  outer 
side  it  is  beneath  the  artery  and  concealed  by  it.  The 
sheath  of  the  artery  is  then  carefully  opened  and  the 
needle  passed  fi-om  the  outer  side,  the  same  precautions 
being  taken  as  in  the  higher  operation  to  avoid  wounding 
the  vein.    The  ligature  should,  if  possible,  be  placed 
about  one  inch  abr.ve  the  origin  of  the  anastomotic 
branch.    The  errors  that  have  to  be  guarded  against  in 
this  operation,  are,  first,  operating  too  low  down.  It 
must  be  remembered  that  Hunter's  canal  is  situated 
midway  between  the  groin  and  the  knee.    Secondly,  if  the  wound  be  made 
too  far  out— in  the  guiding  line  of  the  artery  instead  of  a  finger's  breadth 
internal  to  it— the  outer  border  of  the  sartorius  may  be  missed,  and  the 
vastus  internus  exposed  instead.    At  this  point  there  is  usually  an  interval 
in  the  muscular  fibres  of  the  muscle  that  may  be  mistaken  for  the  edge  of 
the  sartorius.    The  error  is,  as  a  rule,  easily  recognized  by  observing  the 
direction  of  the  muscular  fibres,  those  of  the  vastus  internus  being  directed 
downwards  and  outwards,  while  those  of  the  sartorius  are  nearly  vertical, 
slanting  a  little  inwards.    It  is  important  that  the  fascia  closing  the  canal 
should  be  opened  freely,  otherwise  should  pus  form  it  may  buiTow  along  the 
artery  into  the  ham. 

The  External  Iliac  Artery  may  require  to  he  tied  in  cases  of  pojilitcal 
aneurism,  when  the  superficial  and  common  femorals  are  so  diseased  as  not 
to  admit  ligature.  This  occuiTed  once  to  me,  A  gentleman  who  had  lost 
the  left  foot  and  leg  from  spontaneous  gangrene,  became  two  years  afterwards 
the  subject  of  a  large  popliteal  aneurism  in  the  other  leg.    As  compression 


Pig.  40S.  — Diagram  of 
Ligature  of  the  Left  Fe- 
moral Artery  in  Hunter's 
canal,  s.  sartorius  drawn 
inwards  ;  /.  fascia  closing 
tlie  canal,  opened  freely : 
a.  the  artery,  with  a  small 
opening  in  its  slieath  for 
the  passage  of  the  needle  ; 
s.n.  long  saphenous  nerve. 


POPLITEAL  ANEURISM— DOUBLE— DIFFUSED.  253 


failed,  it  was  decided  to  tie  the  superficial  femoral.    On  cutting  down  on  the 
•,  vessel  the  coats  were  found  so  diseased,  the  artery  itself  being  cylindrically 
dilated  and  slightly  aneurismal,  that  the  operation  was  abandoned  ;  and,  as 
the  common  femoral  felt  dilated  and  almost  incompressible  from  calcification 
,  of  its  coats,  it  was  decided  to  tie  the  external  iliac.    This  I  did  with  the  able 
,  assistance  of  Sir  W.  Fergusson,  at  a  rather  high  point,  the  vessel  being  some- 
what dilated  and  calcified  lower  down.    Pulsation  recurred  in  the  tumour  a  few 
:  hom's  after  the  operation,  the  collateral  circulation  being  very  free,  and  the 
?  patient  died  of  secondary  hsemorrhage  on  the  fifteenth  day. 

Double  Popliteal  Aneurism. — In  cases  of  this  kind  the  artery  has  been 
occasionally  ligatured  with  advantage  on  both  sides,  either  simultaneously,  or, 
I  with  more  safety,  consecutively.  But  these  cases  appear  to  me  especially 
.  adapted  for  the  employment  of  pressure,  so  as  to  avoid  that  disturbance  of  the 
balance  of  the  circulation  which  is  certain  to  ensue  when  one  vessel  is  ligatured, 
;  and  which  may  act  injuriously  upon  the  opposite  aneurism.  When  the 
1  popliteal  aneurism  is  conjoined  with  a  similar  disease  in  the  groin,  ligature  of 
;  the  external  iliac  is  the  proper  course  to  pursue,  and  will  effect  a  cure  of  both. 

Diffused  Popliteal  Aneurism. — When  a  circimscri'bcd  popliteal  aneurism 
=  suddenly  becomes  diffused,  the  patient  is  seized  with  f aintness  or  sickness,  with 
,pain,  numbness,  and  a  hot  trickling  sensation  in  the  limb,  the  temperature  of 
» which  falls  at  the  same  time  that  its  bulk  increases,  whilst  the  integument 
assumes,  a  whtte,  shining,  mottled  appearance,  with  more  or  less  purplish  dis- 

•  coloration.    After  a  time  as  the  tension  increases  inflammation  is  set  up,  and 
the  skin  becomes  red,  hot,  and  oedematous,  and  the  whole  swelling  may 
resemble  in  appearance  a  large  abscess.    Diffusion  usually  occurs  after  a 
circumscribed  anem-ism  has  existed  in  the  ham  for  some  weeks  or  months, 
and  on  the  occurrence  of  some  sudden  exertion.    In  some  cases,  however,  the 
disease  appears  to  have  been  diffused  from  the  very  first,  the  coats  having 
L  given  way,  and  extravasation  having  taken  place  into  the  areolar  tissue  of  the 
I  limb,  without  previous  consolidation  of  the  parts  around  the  artery,  or  any 
J  attempt  at  the  formation  of  a  sac.    In  these  cases  the  extravasation  into  the 

limb  may  either  be  conjoined  with  much  oedema ;  or  it  may  be  confined  to  the 
areolar  tissue  of  the  ham,  and  to  the  upper  and  back  part  of  the  leg,  or  may 
extend  downwards  under  the  muscles  of  the  calf. .  When  the  patient  comes 
I  under  the  observation  of  the  Surgeon,  the  tumour  is  found  to  be  sohd,  elastic, 
.  and  irregular,  without  pulsation  or  bruit ;  the  limb  oedematous,  cold,  and  con- 
i  gested.    The  diagnosis  of  this  form  of  aneurism  is  often  extremely  difficult, 
;  and  there  is  great  danger  of  confounding  it  with  simple  extravasation  into  the 
calf,  with  abscess,  or,  possibly,  with  malignant  tumour  of  the  leg. 

Treatment. — The  danger  attending  on  popliteal  aneurism  is  greatly 
i  increased  by  its  becoming  diffused.    In  these  circumstances  the  ligature  of 
t  the  artery  usually  affords  but  a  slender  prospect  of  success,  the  collateral  vessels 
i  being  so  compressed  and  choked  by  the  pressure  of  the  effused  blood  as  not  to 
admit  of  the  circulation  being  carried  on  through  them  ;  hence  the  Surgeon 

*  has  but  two  courses  open  to  him,  to  lay  the  sac  open,  turn  out  the  clots,  and 
c  tie  the  vessel  above  and  below  the  opening,  or  to  amputate  the  hmb. 

The  Old  Operation  for  Diffused  Popliteal  Aneurism  is  undoubtedly  a 
;  most  difficult  proceeding,  owing  to  the  depth  at  which  the  vessel  lies  and  the 
I  position  of  the  popliteal  vein  and  the  internal  popliteal  nerve  superficial  to  the 
ssac.    In  former  times  it  was  almost  invariably  followed  by  profuse  and  pro- 
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longed  suppuration,  and  if  tlie  patient  escaped  the  danger  of  secondary 
haimorrhage,  septicaemia  and  pyaemia,  he  recovered  Avith  a  stiffened  limb, 
often  flexed  to  a  considerable  angle  by  the  contraction  of  the  scar  in  the  ham. 
The  operation  was,  therefore,  at  one  time  abandoned  in  favour  of  amputation. 
In  the  present  day,  with  the  help  of  Esmarch's  bandage  to  render  the  limb 
bloodless,  and  antiseptic  treatment,  there  is  no  reason  why  an  attempt  should 
not  be  made  to  turn  out  the  clots  and  tie  the  vessel  in  every  case  in  which 
gangrene  has  not  actually  set  in,  and  in  which  the  Hunterian  operation  is 
evidently  inapplicable,  but  the  Surgeon  must  be  prepared  to  amputate  imme- 
diately should  he  fail  to  secure  the  artery.  In  opening  the  sac  the  incision 
should  be  made  in  such  a  way  as  to  avoid  the  vein.  When  the  mouth  of  the 
sac  is  found,  a  full-sized  bougie  should  be  passed  into  it  so  as  to  distend  the 
vessel,  making  it  possible  to  clean  it  thoroughly  before  passing  the  needle. 

Amputation  for  Diffused  Popliteal  Aneurism  is  the  only  resource  left 
to  the  Surgeon  should  he  fail  to  accomplish  the  old  operation,  or  should  gan- 
grene have  ah'eady  declared  itself.  It  is  often  difficult  to  determine  what 
treatment  to  adopt  in  these  most  anxious  cases.  There  are,  however,  certain 
general  considerations  that  may  guide  the  Surgeon  in  his  decision. 

1.  In  some  cases,  the  sac  has  either  given  way  to  a  very  limited  extent ;  or 
else  its  walls,  having  become  thin  and  expanded,  are  yielding  rapidly  under 
the  pressure  of  the  blood,  becoming  confused  with  the  suiTounding  parts. 
Here  we  should  ligature  the  artery  without  delay  :  for  although  it  is  but 
seldom  that  a  limb  can  be  saved  when  once  the  blood  has  become  infiltrated 
into  the  general  areolar  tissue,  yet  it  is  possible  that  such  a  fortunate  occur- 
rence may  happen. 

2.  In  other  instances  the  aneurism  has  not  from  the  first  been  very  dis- 
tinctly circumscribed.  It  has  followed  the  infiiction  of  some  mechanical 
injury,  and  in  the  course  of  a  week  or  two  has  acquired  a  considerable  size, 
without  definite  or  distinct  limitation,  being  solid  or  but  little  compressible. 
Such  a  case  as  this  can  scarcely  be  considered,  strictly  speaking,  a  diffused 
aneurism  ;  but  yet,  if  by  circumscribed  we  mean  that  the  blood  is  contained  in 
a  cyst  with  defined  walls,  it  scarcely  complies  with  such  a  definition,  the  fluid 
blood  being  rather  prevented  from  escaping  widely  by  a  temporary  barrier  of 
coagula  entangled  in  the  loose  areolar  tissue  of  the  part,  and  the  vessel  being 
extensively  ruptured  or  completely  torn  across.  Here  we  are  certainly 
justified  in  having  recourse  to  compression  or  ligature,  with  a  good  prospect 
of  success. 

3.  When  the  ham  is  occupied  by  a  lai'ge  rapidly  increasing  tumour,  extend- 
ing perhaps  some  way  down  the  calf  and  up  the  thigh,  and  encroaching  on  the 
knee,  the  skin  covering  it  being  more  or  less  discoloured,  there  being  no  pul- 
sation perceptible  in  the  tibial  arteries,  and  the  veins  of  the  limb  being  full 
and  even  somewhat  congested,  the  foot  oedematous  and  several  degrees  cooler 
than  the  opposite  limb,  the  difficulty  of  coming  to  a  decision  is  considerable. 

In  such  a  case  as  this,  I  think  that  the  existence  or  absence  of  distensilc 
pulsation  is  a  circumstance  of  very  great  importance,  and  may  serve  to  guide 
the  Surgeon.  If  there  be  distinct  impulse  of  a  distending  character,  which 
can  be  arrested  by  compression  of  the  femoral  artery,  Avith  some  diminution  of 
the  size  of  the  tumour,  it  is  evident  that  blood  is  being  transmitted  through 
the  sac,  and  that  this  contains  some  fluid  blood.  In  these  circumstances  it 
will,  when  the  artery  is  tied,  subside  to  a  considerable  extent,  thus  allowing 
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more  space  for  the  conveyance  of  the  collateral  circulation  ;  and  it  would  be 
but  right  to  give  the  patient  the  chance  by  ligaturing  the  vessel. 

If,  however,  the  tumour  have,  from  the  very  first  time  when  it  attracted 
the  patient's  notice,  been  more  or  less  solid  and  incompressible  ;  and,  though 
it  may  at  an  early  period  have  pulsated,  if  this  pulsation  have  suddenly 
I'eased,  the  aneurism  at  the  same  time  having  undergone  rapid  and  great 
increase  of  bulk  with  much  tension  and  lividity  of  the  integuments,  oedema 
and  coldness  of  the  hmb,  with  a  tendency  perhaps  to  vesication  and  sloughing 
of  the  skin  covering  the  tumour,  an  attempt  may  be  made  to  perform  the  old 
operation,  everything  being  prepared  for  immediate  amputation  in  case  of 
failure. 

It  must,  however,  be  borne  in  mind,  that  the  aneurism  may  become 
diffused,  and  extensively  so,  without  any  very  great  change  in  the  shape  and 
size  of  the  limb.  It  is  only  when  the  sac  ruptures  in  such  a  position  that  the 
blood  escapes  into  the  general  areolar  tissue  of  the  limb  or  under  the  skin, 
that  much  tension  of  the  integuments  and  increase  in  the  bulk  of  the  part 
take  place. 

4.  When  a  ruptui-e  occurs  in  a  part  of  the  sac  that  is  more  deeply  seated,  the 
blood  is  extravasated  underneath  the  deep  fascia  of  the  leg,  and  is  bound  down 
by  this ;  and  disorganization  of  the  interior  of  the  limb  may  be  the  result, 
Avithout  much  change  in  its  bulk  or  in  the  colour  of  the  integuments, 
but  with  excessive  deeply  seated  pain.  There  must  always  be  considerable 
risk,  in  such  a  case  as  this,  of  confounding  the  arterial  disease  with  a  solid 
tumour  ;  and  the  diagnosis  can  be  eflPected  only  by  reference  to  the  early 
history  of  the  case,  and  more  particularly  to  the  existence  or  absence  of 
pulsation  at  this  period.  Indeed,  the  existence  or  absence  of  pulsation  in 
these  cases  is  of  the  utmost  importance  in  reference  to  the  question  of  treat- 
ment. The  pulsation  may  have  ceased  in  a  case  of  diffused  popliteal  aneurism, 
in  consequence  of  the  blood  that  has  been  extravasated  being  so  confined 
and  bound  down  by  the  fascia  and  muscles  under  which  it  is  effused,  that  it 
compresses  the  mouth  of  the  artery  leading  into  the  sac,  to  such  an  extent  as 
to  arrest  the  passage  of  blood  through  it,  either  wholly  or  so  that  it  enters  in 
a  feeble  stream  of  insufiicient  force  to  communicate  an  impulse  to  the  fluid 
that  has  been  extravasated  into  the  limb.  This  pressure  may,  as  in  the  case  of 
which  an  illustration  has  been  given  (Fig.  451),  be  confined  to  the  deep  parts 
of  the  limb,  and  not  give  rise  to  much,  if  any,  general  tension  of  it,  the  blood 
being  confined  below  the  deep  fascia,  where  it  communicates  the  sensation  of 
a  hard,  solid,  elastic  tumour  devoid  of  pulsation.  Attention  should  conse- 
quently not  be  too  exclusively  directed  to  the  state  of  general  tension  of  the 
surface  of  a  limb,  as  this  is  by  no  means  necessarily  an  indication  of  the  state 
of  the  parts  beneath  ;  but  the  Surgeon  should  look  rather  to  the  presence  or 
absence  of  pulsation.  If  pulsation  still  exist,  the  blood  continues  to  find  its 
way  into  the  sac,  and  most  probably  through  it,  the  tension  of  the  parts  not 
having  yet  reached  its  maximum.  If  there  be  no  pulsation,  he  may  be  sure 
that  the  entrance  of  blood  into  the  diffused  aneurism  has  ceased  in  consequenee 
of  compression  exercised  on  the  mouth  of  the  artery  leading  to  it,  by  the  tense 
condition  of  the  surrounding  tissues  re-acting  on  the  mass  of  blood  effused 
beneath  them.  In  such  a  state  of  things  as  this,  the  vitality  of  the  lower  part 
of  the  limb  can  be  maintained  only  by  the  blood  that  may  find  its  way  through 
the  anastomosing  channels  ;  and  this  may  be  suflicient  for  the  purpose  if  the 
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tension  of  the  limb  be  not  general,  the  extravasation  being  confined  below  the 
deep  fascia.  If  surgical  interference  be  delayed  in  such  a  case  as  this,  the 
deep  fixscia  will  soon  give  way  by  over-distension  and  rupture,  and  the  blood 
will  be  infiltrated  into  the  general  areolar  tissue  of  the  limb  ;  and  then,  by 
compressing  those  collateral  branches  that  have  hitherto  maintained  a  feeble 
circulation  in  it,  will  infallibly  occasion  gangrene.  If,  on  the  other  hand, 
recourse  be  had  to  ligature  of  the  main  artery,  the  anastomosing  circulation, 
which  may  have  been  barely  sufficient  to  keep  up  a  feeble  vitality  in  the  le,u; 
and  foot,  will  be  so  much  interfered  with  that  gangrene  of  the  limb  inevitably 
ensues.  In  these  cases  an  attempt  may  be  made  to  save  the  limb  by  laying 
open  the  sac  and  ligaturing  above  and  below  its  mouth.  Should  it  bi: 
impossible  to  accomplish  this  the  only  resource  that  is  left  is  to  amputate 
at  once. 

■  5.  When  gangrene  threatens,  the  leg  and  foot  having  become  cold,  the  skin 
being  either  pale,  tallowy,  and  mottled,  or  discoloured,  of  a  purplish  hue,  with 
perhaps  vesications  and  much  oedema,  whether  the  ligature  have  been  previouBly 
applied  to  the  femoral  artery  or  not,  or  whatever  the  condition  of  the  aneurism 
may  be,  whether  circumscribed  or  diffused,  the  patient  will  stand  a  better 
chance  of  ultimate  recovery  by  having  the  Kmb  removed  at  once  above  the 
knee.  The  part  at  which  amputation  should  be  performed  in  these  cases  is  a 
point  deserving  consideration.  If  the  femoral  artery  have  been  ligatured,  the 
thigh  should  be  amputated  on  a  level  with  the  ligature,  the  artery  being  cut 
just  above  this.  In  this  way  the  double  risk  which  the  patient  would  other- 
wise run  of  secondary  hsemorrhage  from  the  seat  of  the  ligatm'e,  as  well  as  from 
the  face  of  the  stump,  will  be  reduced  to  a  single  chance  of  hemorrhage  from 
the  stump.  If  the  amputation  be  the  primary  operation,  it  should  be  done 
at  the  lower  third  of  the  thigh,  provided  the  extravasation  be  confined  to  below 
the  knee  ;  or  higher  up,  if  the  effused  blood  have  extended  above  this  joint. 

Aneurisms  of  the  Tibial  Aetbribs  are  extremely  rare,  except  as  the 
result  of  wound,  yet  they  are  occasionally  met  with  ;  and  in  the  museum  of 
St.  George's  Hosj^ital  there  is  a  preparation  of  a  small  aneurism  of  the 
posterior  tibial.  I  have  seen  only  one  case  during  hfe,  that  of  a  man 
suffering  fi'om  cardiac  and  renal  disease,  admitted  into  University  College 
Hospital  under  my  care  for  an  aneurism  of  the  anterior  tibial  at  the  lower  part 
of  the  upper  third  of  the  right  leg.  The  signs  were  well  marked — pulsation 
forcible  and  excentric,  bruit  loud.  Compression  was  used  without  avail ;  and 
as  he  was  anasarcous,  no  other  surgical  treatment  could  be  adopted.  He  left 
the  hospital  uncured. 

The  pophteal  and  tibial  arteries  sometimes  require  ligature  for  injury,  but 
very  rarely  for  disease.    The  operations  may  be  briefly  described  here. 

Ligature  of  the  Popliteal  Artery.— The  popliteal  artery  may  be  tied 
at  any  part  of  its  course.  In  the  loiver  two  thirds  it  can  be  reached  only  by  an 
incision  in  the  hue  of  the  vessel.  The  external  saphenous  vein  will  be  found 
in  the  subcutaneous  tissue,  and  must  be  avoided.  After  dividing  the  fascia 
lata  the  internal  popliteal  nerve  must  be  found  and  drawn  to  the  outer  side. 
The  vein  then  comes  into  view  and  must  be  drawn  out  of  the  way,  when  the 
artery  will  be  exposed  lying  deeply  on  the  posterior  ligament  of  the  knee-joint. 
This  operation  is  never  undertaken  except  for  a  Avound,  and  consequently 
must  always  be  more  or  less  of  an  informal  character.  In  /fo  up2}cr  third  the 
vessel  is  reached  most  easily  from  the  inner  side.    The  guiding  line  for  the 
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through,  the  artery 


incision  is  the  posterior  border  of  the  tendon  of  the  adductor  magnus.  The 
knee  is  flexed  and  the  limb  placed  ou  its  outer  side,  and  an  incision  is  made 
from  three  to  four  inches  in  length  parallel  to  the  tendon  of  the  adductor  magnus 
and  immediately  behind  it.  Its  upper  extremity  should  correspond  to  the 
junction  of  the  lower  and  middle  thirds  of  the  thigh.  The  skin  and  superficial 
fascia  are  divided,  avoiding  the  long  saphenous  nerve  if  possible,  and  the  deep 
fascia  opened.  The  edge  of  the  tendon  of  the  adductor  magnus,  which  forms 
the  first  rallying  point  in  the  operation,  is  then  sought  for.  Some  branches 
of  the  anastomotica  magna  are  divided  at  this  stage  of  the  operation  and 
require  ligature.  When  the  adductor  tendon  is  found,  the  sartorius  and 
gracilis  and  inner  hamstring  muscles  are  pushed  backwards  with  the  finger  and 
held  with  a  copper  spatula.  Care  must  be  taken  not  to  pass  the  spatula  be- 
tween the  bone  and  the  artery,  which  is  surrounded  in  this  situation  by  a 
considerable  amount  of  loose  fat.  This  fat  being  torn 
is  exposed  without  much  difficulty.  The  vein  and  the  internal 
popliteal  nerve  lie  to  the  outer  side  and  are  not 'seen.  The 
ligature  should  not  be  applied  too  near  the  superior  articular 
branches. 

Ligature  of  the  Posterior  Tibial  Artery. — The  line  of 
direction  of  the  posterior  tibial  artery  is  from  a  point  about 
one  inch  below  the  knee,  and  equidistant  from  the  two  sides 
of  the  limb,  to  a  point  one  finger's  breadth  behind  the  inner 
malleolus.  The  vessel  may  be  tied  at  any  part  of  its  com-se, 
but  it  has  rarely  been  undertaken  as  a  formal  operation  except 
about  the  middle  of  the  calf  or  behind  the  inner  malleolus. 

In  the  middle  of  the  leg  the  posterior  tibial  artery  should  be 
tied  only  for  a  wound,  and  in  such  circumstances,  as  a  rule, 
no  regular  operation  can  be  performed ;  but  an  incision  of 
sufficient  length,  taking  the  wound  for  its  centre,  should  be 
made  through  the  gastrocnemius  and  soleus  parallel  to  their 
fibres,  when,  after  these  have  been  cut  through,  the  deep 
fascia  will  be  exposed.  This  must  next  be  opened,  when  the 
artery  will  be  found  accompanied  by  its  veins,  and  haviug  the 
nerve  to  the  outer  side.  From  the  depth  at  which  the  vessel  is 
situated,  and  the  free  incisions  that  it  is  necessary  to  make 
through  muscular  parts,  it  is  extremely  difficult  to  apply  the  ligature  in  this 
situation.  The  later  steps  of  the  operation  may  be  much  facilitated  by  flexing 
the  leg  on  the  thigh,  and  extending  the  foot,  so  as  to  relax  the  muscles. 

The  regular  operation  as  performed  on  the  dead  body  is  rarely  required  on 
the  living.  It  is  thus  carried  out.  The  limb  is  flexed  and  laid  on  its  outer 
sida  An  incision  is  made  four  inches  in  length  parallel  to  the  posterior 
border  of  the  tibia  and  about  one  inch  behind  it.  The  internal  saphenous  vein 
must  be  avoided  if  its  situation  can  be  ascertained.  On  dividing  the  deep 
fascia  the  edge  of  the  gastrocnemius,  if  it  has  not  fallen  away  to  the  outer 
side  in  the  position  of  the  leg,  will  come  into  view  and  is  to  be  pushed  to  one 
side,  exposing  the  surface  of  the  soleus.  This  is  next  to  be  divided,  the  edge 
of  the  knife  being  now  turned  towards  the  posterior  surface  of  the  tibia.  After 
cutting  through  about  half  an  inch  of  muscular  tissue  a  tendinous  layer  is 
exposed.  This  is  the  tendon  of  the  deep  surface  of  the  soleus,  and  forms  the 
first  important  rallying  point  in  the  operation.    The  tendon  having  been 
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exposed  in  the  whole  length  of  the  wound,  it  is  picked  up  in  the  middle  with 
a  pair  of  forceps  and  carefully  opened.  The  operator  must  now  look  to  see  if 
muscular  fibres  arise  from  its  under  sui-face.  As  a  rule,  no  filjres  arise  from  the 
internal  half  inch  of  the  deep  surface  of  the  tendon,  and  if  the  incision  through 
it  be  made  at  this  point,  the  space  between  the  deep  and  superficial  muscles 
in  which  the  artery  lies  is  immediately  opened.  If  the  incision  be  more 
external,  the  fibres  arising  from  the  deep  surface  of  the  tendon  must  be 
divided  before  the  proper  space  is  opened,  As  soon  as  this  is  reached,  the 
outer  part  of  the  soleus  and  the  gastrocnemius  must  be  drawn  well  outward- 
with  a  copper  spatula,  and  the  artery  comes  into  view  with  a  vein  on  each 
side,  and  the  nerve  most  commonly  to  the  outer  side.  The  vessels  are  covered 
by  a  thin  fascia  and  lie  on  the  fascia  covering  the  deep  muscles.  Care  must 
be  taken  in  dividing  the  soleus  not  to  wound  the  latter  fascia,  as,  should  thi^ 
happen,  the  artery  is  easily  lifted  with  the  superficial  muscles.  The  needle 
should  be  passed  from  the  side  on  which  the  nerve  lies. 

The  2^ostm"ior  tibial,  artery  behind  the  malleolus  is  reached  by  making  a  semi- 
lunar incision  about  two  inches  in  length,  curving  round  the  posterior  and 
lower  part  of  the  malleolus,  and  one  finger's  breadth  behind  it.  After  dividing 
the  skin  and  fat,  the  internal  annular  ligament  comes  into  view.  If  the 
guiding  line  have  been  accurately  adhered  to,  the  artery  will  ap]3ear  immedi- 
ately the  annular  ligament  is  divided.  It  has  a  thick-walled  vein  on  either 
side  of  it,  which  may  be  mistaken  for  the  artery  in  a  bloodless  limb,  unless  it 
be  carefully  examined.  The  nerve  lies  behind  a^d  external  to  the  artery,  and 
the  needle  must  be  passed  from  behind.  The  most  common  error  in  tying 
this  arteiy  arises  from  keeping  to  the  convex  instead  of  to  the  concave  side  of 
the  wound  while  deepening  the  incision.  The  deep  parts  of  the  incision  thus 
gradually  approach  the  malleolus,  and  the  tendons  are  reached  instead  of  the 
artery.  The  tendon  of  the  tibialis  posticus  is  that  exposed,  as  it  is  most 
superficial.  The  artery  must  then  be  looked  for  behind  this,  and  immediatehf 
beneath  the  annular  ligament.  If  the  dissection  be  carried  on  past  the  sheath 
of  the  tibialis  posticus  till  the  flexor  longus  digitorum  comes  into  view,  it  will 
pass  beneath  the  artery,  which  is  usually  then  held  out  of  the  way  in  the- 
posterior  blunt  hook,  and  is  thus  missed.  The  flexor  longus  pollicis  lies  so 
far  behind  the  artery  that  it  is  scarcely  possible  to  expose  it. 

The  Anterior  Tibial  Artery  may  be  tied  in  several  situations  ;  but,  like 
the  posterior  tibial,  it  should  not  be  ligatured  in  the  upper  or  middle  parts  of 
the  leg,  except  for  injury.  The  difficulties  of  the  operation  are  lessened  as  the- 
ankle  where  the  artery  becomes  superficial,  is  approached.  The  line  of 
direction  of  the  anterior  tibial  artery  is  from  the  inner  side  of  the  head  of  the 
fibula  to  a  point  exactly  midway  between  the  two  malleoli ;  and  the  course 
of  the  dorsal  artery  of  the  foot  is  from  this  point  to  the  cleft  between  the  first 
two  toes. 

In  the  upper  third  of  the  leg  the  artery  lies  deeply  between  the  tibialis 
anticus  and  extensor  communis  digitorum,  surrounded  by  veins  and  having 
its  nerve  to  the  outer  side.  If  it  ever  be  found  necessary  to  tie  it  in  this- 
situation,  an  incision  should  be  made  in  the  guiding  line  of  the  artery,  fronv 
four  to  five  inches  in  length.  The  deep  fascia  must  be  opened,  and,  if  neccs- 
saiy,  notched  transversely.  In  the  upper  fourth  of  the  limb  the  tibialis  anticus 
arises  from  the  fascia,  which  adds  somewhat  to  the  difficulty  of  finding  the 
interval  between  the  muscles.    The  first  intermuscular  space  to  the  outside  of 
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the  tibia  is  the  one  to  be  sought  for.  Wlicn  it  is  found  the  ankle  must  bo 
flexed  to  relax  the  muscles,  which  are  theu  held  aimrt  with  copper  spatulas. 
The  artery  may  then  be  cleaned  with  a  director,  and  the  needle  passed 
obliquely  beneath  it.  In  operating  high  up  in  the  limb  it  is  possible  to 
slip  into  the  space  between  the  peronei  and  the  extensor  digitorum.  This 
error  is  at  once  recognized  by  finding  a  distinct  fibrous  intermuscular  septum, 
no  such  structure  existing  between  the  tibialis  anticus  and  the  flexor  digi- 
torum. 

In  the  middle  and  lower  thirds  of  the  leg  the  artery  will  be  found  between 
the  tibialis  anticus  and  the  extensor  proprius  poUicis  ;  the  latter  muscle  does 
uot,  however,  reach  the  surface  above  the  middle  of  the  leg.  The  right  space 
is  found  by  keeping  accurately  to  the  guiding  line  of  the  artery,  and,  after  the 
tascia  is  opened,  taking  the  outer  border  of  the  tibialis  anticus  as  the  guide. 
The  edge  of  the  flexor  longus  digitorum  is  recognized  by  its  rounded  tendon, 
reaching  considerably  above  the  middle  of  the  leg,  with  fleshy  fibres  joining  it 
on  the  outer  side. 

The  Arteria  Dorsalis  Pedis  runs  from  a  point  midway  between  the  two 
malleoli  to  the  base  of  the  space  between  the  first  and  second  metatarsal 
bones,  and  may  be  felt  pulsating  in  this  line.  It  lies  external  to  the  tendon  of 
the  extensor  proprius  pollicis,  and  is  crossed  near  its  lower  end  by  the  internal 
belly  and  tendon  of  the  extensor  brevis  digitorum.  It  is  sometimes  absent, 
and  not  unfrequently  lies  external  to  the  line  just  mentioned.  It  is  reached 
by  an  incision  in  the  line  of  the  artery,  one  inch  and  a  half  in  length,  the 
lower  end  of  which  corresponds  to  the  base  of  the  space  between  the  first  two 
metatarsal  bones.  The  superficial  and  deep  fascia  being  divided,  the  artery 
may  immediately  come  into  xiew.  If  it  does  not,  the  inner  belly  and  tendon 
of  the  extensor  brevis  must  be  sought  for,  and  its  inner  border  followed  till 
the  long  extensor  is  reached.  If  the  artery  is  not  seen  passing  beneath  the 
tendon  of  the  short  extensor,  that  muscle  must  be  forcibly  pulled  outwards 
and  the  vessel  sought  for  beneath  it.  If  it  does  not  then  come  into  view,  it  is 
probably  absent.  The  termination  of  the  anterior  tibial  nerve  accompanies 
the  artery  when  it  is  in  its  normal  situation,  and  lies  usually  to  the  outer  side. 

The  Peroneal  Artery  has  been  tied  in  rare  cases  for  wound  in  the  middle^ 
of  the  leg.  It  is  found  by  making  an  incision  about  tlu-ee  inches  in  length  on 
the  posterior  border  of  the  fibula,  which  is  the  first  "  rallying  point  "  in  the 
operation.  A  thin  tendinous  layer,  forming  part  of  the  origin  of  the  soleus, 
and  sometimes  a  few  fleshy  fibres,  are  found  attached  to  the  bone.  On  dividing 
these,  the  flexor  longus  pollicis  comes  into  view.  This  is  cut  carefully  away 
from  the  posterior  surface  of  the  bone,  and  at  its  inner  edge  a  tube  of  fascia 
is  found,  in  which  the  artery  lies  between  the  flexor  pollicis  and  tibialis 
posticus.  This  must  be  opened,  and  the  vense  comites  separated  with  a 
director,  after  which  the  needle  is  easily  passed. 
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CHAPTER  XLVI. 


INFLAMMATION  OF  BONE  AND  ITS  EFFECTS. 


GENEBAL   PATHOLOGY    OF   INFLAMMATOBY   AFFECTIONS    OF  BONE. 

Befoeb  considering  the  diseases  of  bone  as  they  present  themselves  to 
the  practical  Surgeon,  it  will  be  convenient  to  describe  the  different  patho- 
logical effects  of  inflammation  on  the  separate  structures  of  which  a  bone 
is  composed,  viz.,  the  periosteum,  the  medulla  and  the  osseous  tissue.  The 
necessity  for  this  arises  from  the  fact  that  inflammatory  affections  are  rarely 
limited  to  one  of  these  structures.  Thus  inflammation  commencing  in 
the  periosteum,  if  it  last  for  any  length  of  time,  always  produces  more  or 
less  marked  changes  in  the  compact  tissue  beneath,  and  the  cancellous  tissue 
is  never  affected  without  the  periosteum  sooner  or  later  taking  part  in  the 
morbid  process.  I  propose,  therefore,  to  describe  briefly  the  various  effects  of 
inflammation  as  they  manifest  themselves  in  the  different  structures  of  which 
a  bone  is  composed,  attaching  as  far  as  possible  a  definite  name  to  each  by 
which  it  can  Tdb  referred  to  in  the  clinical  description  of  the  diseases  as  they 
occur  in  practice. 

The  process  of  inflammation  in  bone  is  essentially  the  same  as  in  all  other 
tissues — such  modifications  as  exist  being  due  solely  to  the  structure  of  the 
affected  part.    In  the  Chapter  on  Inflammation  it  was  pointed  out  that  in 
the  more  acute  or  destructive  processes  of  inflammation  the  inflamed  tissue 
becomes  infiltrated  with  new  cells,  before  which  the  original  structures  dis- 
appear.   In  the  soft  parts  of  a  bone,  the  medulla  and  periosteum,  this  takes  ! 
place  exactly  as  in  other  tissues,  but  in  compact  bone  the  process  is  restricted 
and  delayed  by  the  density  of  the  structure.    The  new  tissue  undergoes  the 
same  changes  in  bone  as  elsewhere,  it  may  soften  and  break  down  into  pus,  it  t 
may  suffer  from  fatty  degeneration  and  caseation,  or  it  may  develop,  the  [ 
product  being  as  a  rule  osseous,  instead  of  fibrous  tissue,  as  in  the  sofl;  parts. 
The  chronic  productive  inflammatory  processes  which  in  the  soft  parts  lead  to 
fibroid  induration  or  overgrowth  of  the  connective  tissue,  when  affecting  a 
bone  lead  to  the  formation  of  new  osseous  tissue,  but  the  process  is  essentially 
the  same.    As  in  other  parts  the  inflammation  may  end  in  death  of  the  ! 
affected  tissue.    Acute  infective  inflammations  are  also  met  with,  and  the 
chronic  processes  associated  with  the  presence  of  tubercle  are  common.  All 
these  inflammations  are  identical  in  character  with  those  already  described  as 
affecting  the  soft  parts,  such  differences  in  detail  as  exist  being  due  solely  to 
the  physical  peculiarities  of  the  tissue  implicated. 
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Inflammatory  Processes  iif  the  Periosteum. — The  periosteum  is 
composed  of  two  layers,  the  more  superficicial  of  which  consists  chiefly  of 
white  fibrous  tissue  ;  the  deeper  contains  a  large  proportion  of  yellow  elastic 
tissue.  Forming  part  of  the  deep  layer  in  immediate  contact  with  the  bone  is 
a  stratum  which  contains  numerous  cells.  In  growing  bone  these  have  the 
ordinary  appearance  of  the  cells  always  found  immediately  preceding  the 
formation  of  new  bone,  the  so-called  osteoblasts ;  they  are  granular  and 
somewhat  angular  in  outline.  In  adult  bone  these  are  represented  by 
flattened  cells,  but  they  readily  resume  the  form  of  osteoblasts  under  slight 
degrees  of  stimulation.  The  periosteum  is  extremely  vascular,  the  vessels 
breaking  up  in  it  and  entering  the  Haversian  canals  of  the  bone  beneath,  and 
numerous  nerves  may  be  traced  in  its  structure.  The  effects  of  this  structure 
in  modiiying  the  process  of  inflammation  are  obvious.  The  extreme  vascu- 
larity of  the  membrane  favours  exudation,  and  the  inflammatory  products 
accumulate  most  abundantly  in  the  deeper  layers,  and  between  them  and  the 
bone,  beneath  the  denser  fibrous  layer.  They  penetrate  also  along  the  vessels 
into  the  Haversian  canals.  Owing  to  the  abundant  nervous  supply  and  to 
the  tension  caused  by  the  unyielding  nature  of  the  superficial  layers  of  the 
periosteum,  inflammatory  exudation  is  often  accompanied  by  very  severe  pain. 
Should  the  inflammation  terminate  in  suppuration  the  vessels  passing  from 
the  periosteum  to  the  bone  are  destroyed,  and  death  of  a  portion  of  the 
compact  tissue  may  result.  This  is,  however,  by  no  means  a  necessary 
consequence,  especially  if  the  periosteum  be  separated  only  to  a  small  extent, 
as  the  blood-supply  from  the  medulla  is  sufiicient  to  maintain  the  vitality  of 
the  denuded  bone.  Sloughing  of  the  periosteum  as  a  result  of  inflammation 
is  a  somewhat  rare  occurrence  owing  to  the  abundant  vascularity  of  that 
structure.  Caseation  of  the  inflammatory  products  is  not  common  in  perio- 
stitis, but  is  occasionally  met  with.  Lastly,  new  bone  is  formed  with  great 
readiness  in  all  chronic  inflammatory  processes  in  the  periosteum,  the  mode  in 
which  it  is  developed  being  the  same  as  in  physiological  growth,  though  wanting 
in  regularity.  The  following  are  the  names  given  to  the  various  inflammatory 
processes  occurring  in  the  periosteum: — (1.)  Simple  Acute  Periostitis;  (2.) 
Suppurative  Periostitis,  a.  Simple  and  Locahzed  :  l.  Infective  and  Diffuse  ; 
(3.)  Chronic  Osteoplastic  Periostitis  ;  (4.)  Chronic  Suppurative  Periostitis  ; 
(5.)  Syphilitic  Periostitis. 

1.  Simple  Acute  Periostitis. — This  is  most  commonly  the  result  of 
injury.  The  membrane  is  redder  and  thicker  than  natural.  It  separates 
easily,  and  as  it  is  stripped  off  fine  threads  are  seen  passing  from  it  into  the 
bone ;  these  are  the  vessels  which  are  loosened  by  the  exudation  into  the 
Haversian  canals,  and  consequently  draw  out  more  readily.  On  section 
the  swollen  membrane  presents  a  somewhat  gelatinous  appearance,  due  to 
the  infiltration  of  its  structure  with  the  inflammatory  exudation  ;  this  is  most 
marked  in  the  deeper  layers  next  the  bone.  Microscopic  examination  shows 
only  the  ordinary  appearances  of  inflammation — dilatation  and  fulness  of  the 
vessels  and  numerous  small  round  cells  infiltrating  the  fibrous  tissue,  especially 
its  deeper  layers.  Simple  acute  periostitis  may  end  in  resolution  with  a 
perfect  return  to  the  normal  condition,  or  it  may  pass  on  to  suppuration,  but 
more  commonly  it  becomes  chronic  and  assumes  the  osteoplastic  form. 

Suppurative  Periostitis,  {n)  Simple  Acute  Periostitis,  resulting  from 
injury  occasionally  terminates  in  suppuration.    The  pus  forms  between  the 
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membrane  and  the  bone,  and  slowly  perforates  the  fibrous  layer.  It  shows  but 
little  tendency  to  extend  beneath  the  periosteum  or  to  separate  it  widely  from 
the  bono.  It  may  be  followed  by  death  of  the  exposed  portion  of  the  compact 
tissue,  but,  as  before  stated,  this  is  liy  no  means  necessary. 

(J)  Infective  Inflammation  of  the  Periosteum  is  a  much  more  serious 
affection.  It  occurs  chiefly,  if  not  exclusively,  in  young  subjects.  It  termi- 
nates very  early  in  suppuration  and  the  pus  diffuses  itself  widely,  strippin<r 
the  periosteum  from  the  bone,  sometimes  throughout  the  whole  extent  of  th'' 
diaphysis.  When  it  reaches  the  epiphyses  the  inflammation  and  suppuration 
extend  in  the  growing  tissue  between  them  and  the  shaft,  and  thus  in  extreme 
cases  the  whole  diaphysis  may  lie  loose  iu  the  cavity  of  a  vast  abscess  enclosed 
within  the  undestroyed  fibrous  layer  of  the  periosteum  ;  finally,  this  is  perfo- 
rated, and  the  pus  diffuses  itself  amongst  the  surrounding  tissues.  In  spite  of 
the  acuteness  of  the  process,  the  periosteum  very  rarely  sloughs,  and  if  exit  be 
given  to  the  pus  the  intensity  of  the  inflammation  subsides  and  the  periostitis 
assumes  the  osteoplastic  form,  new  bone  being  abundantly  deposited  beneath 
it.  Infective  periostitis  almost  invariably  leads  to  death  of  a  considerable 
portion  of  the  bone  which  has  been  laid  bare  by  the  separation  of  the  mem- 
brane, but  the  extent  that  perishes  does  not  necessarily  correspond  to  that 
separated  from  its  periosteum. 

Osteoplastic  Periostitis. — This  is  essentially  a  chronic  process.  It  occurs 
as  a  consequence  of  the  slighter  forms  of  irritation,  or  as  a  sequel  of  acute 
inflammation.  It  is  very  frequently  met  with  also  as  an  accompaniment  of 
more  deeply  seated  inflammatory  mischief,  as  of  the  medulla  or  cancellous 
tissue,  and  in  the  neighbourhood  of  diseased  joints.  In  young  subjects  it 
results  from  veiy  slight  sources  of  irritation,  being  then  merely  an  exaggera- 
tion of  the  normal  process  of  growth.  In  osteoplastic  periostitis  the  membrane 
is  thickened  and  more  vascular  than  natural.  It  separates  with  some  ease, 
and  its  under  surface  often  feels  gritty  from  small  fragments  of  new  bone  that 
have  come  away  with  it.  Beneath  it  and  adherent  to  the  compact  tissue  is 
the  new  bone  formed  as  the  result  of  the  process.  This  may  be  aiTanged  m 
smooth  layers,  parallel  to  the  sm-face  of  the  bone,  in  nodules  or  in  pomted 
processes.  When  the  nodulated  or  spiculated  masses  reach  any  considerable 
size  they  are  frequently  termed  osteojjkytes.  The  new  bone  formed  in  the 
early  stages  of  osteoplastic  periostitis  is  soft  and  spongy,  being  traversed  by 
large  canals  containing  vessels  sun-ounded  by  large  cells.  These  canals  are 
set  at  right  angles  to  the  surface  of  the  bone.  As  recovery  takes  place  the 
new  bone  is  partly  absorbed,  the  irregular  nodular  or  spiculated  masses  are 
smoothed  down  and  the  remainder  gradually  increases  in  density,  till  it  be- 
comes indistinguishable  from  the  compact  bone  beneath. 
.  Microscopic  examination  of  the  parts  involved  in  osteoplastic  periostitis 
shows  that  the  swollen  membrane  is  infiltrated  with  small  round  cells,  propor- 
tional in  number  to  the  acuteness  of  the  process.  In  the  deeper  layers  hi 
contact  with  the  newly-fonning  bone,  the  cells  assume  the  characteristic 
angular  shape  and  granular  appearance  of  osteoblasts.  There  seems  to  be  a 
direct  transition  from  the  granulation-cells  infiltrating  the  inflamed  membrane 
to  the  osteoblasts,  and  it  has  therefore  been  supposed  that  they  are  developed 
from  migrating  cells,  but,  as  in  the  case  of  productive  inflammatory  processes 
elsewhere,  it  seems  ])robable  that  the  original  cells  of  the  deeper  layer  of  the 
periosteum  also  takes  part  in  the  formation  of  the  new  tissue  after  the  acute 
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stage  has  subsided.  The  new  bone  is  formed  subsequently  in  the  same  way  as 
in  normal  ossification.  A  homogeneous  ground-substance  is  developed  between 
the  osteoblasts  which  soon  becomes  indistinctly  fibrillated  and  subsequently 
calcified.  Some  of  the  osteoblasts  seem  to  disappear,  while  others  remain, 
forming  the  bone-corpuscles.  The  development  of  the  inflammatory  new 
growth  into  bone  commences  at  the  points  most  distant  from  the  vessels,  and 
gradually  encroaches  on  them  till  they  come  to  He  in  channels  surrounded  by 
bone  (Haversian  canals).  We  have  before  seen  that  the  same  changes  occur 
in  the  formation  of  callus  in  the  repair  of  a  fracture  (Vol.  I.,  p.  526),  but  in 
these  circumstances  cartilage  occasionally  appears  before  the  development  of 
bone.  This  is  never  met  with  in  osteoplastic  periostitis  arising  from  other 
causes. 

Bilh'oth  is  of  opinion  that  the  new  bone  developed  in  osteoplastic  periostitis 
is  not  always  formed  solely  from  the  periosteum.  That  it  is  so  in  those  cases 
in  which  the  compact  tissue  beneath  is  dead  is  of  course  evident,  but  in  other 
cases  he  believes  that  granulation-tissue  sprouting  out  of  the  openings  of  the 
Haversian  canals  takes  part  in  the  process.  In  the  union  of  fractures  the 
callus  is  partly  formed  from  the  injured  soft  parts  superficial  to  the 
periosteum. 

Chronic  Suppurative  Periostitis  is  not  common,  but  occasionally  the 
periosteum  is  found  separated  from  the  bone  by  a  small  quantity  of  curdy  pus 
such  as  is  met  with  in  chronic  abscesses  elsewhere.  It  is  usually  merely  a 
secondary  process,  being  dependent  on  some  of  the  destructive  changes  to  be 
subsequently  described  as  commencing  in  the  bone  beneath. 

Syphilitic  Periostitis  and  Gummata  of  the  Periosteum  have  already  been 
described  (Vol.  I.,  p.  1150). 

Any  localized  chronic  inflammatory  swelling  of  the  periosteum,  whether 
simple  or  syphilitic,  and  whether  accompanied  by  the  formation  of  new  bone 
or  not,  is  commonly  termed  a  node. 

Inflammatoky  Processes  affecting  the  Compact  Tissue  of  a  Bone. — 
The  compact  tissue  of  bone  is  composed  of  lamellae  arranged  for  the  most  part 
concentrically  around  the  Haversian  canals.    Beneath  the  periosteum  the 
lamellae  lose  their  concentric  arrangement  and  lie  parallel  to  the  surface. 
Between  the  lamellce  lie  the  bone-corpuscles  in  the  lacunae  and  from  these  the 
fine  canaliculi  pass  through  the  bony  tissue.    The  Haversian  canals  are 
narrowest  near  the  surface,  and  gradually  increase  in  size  towards  the  deeper 
parts,  so  that  the  compact  and  the  cancellous  tissue  gradually  merge  into  each 
other  without  any  sharp  line  of  distinction  between  them.    Each  Haversian 
canal,  except  the  very  smallest,  contains  a  small  artery  and  vein,  a  flattened 
lymphatic  vessel,  and  a  pale  nerve-fibre,  surrounded  by  a  small  amount  of  delicate 
connective  tissue  containing  branched  cells.    There  is  no  reason  to  believe 
that  the  bone-corpuscles  take  any  active  part  in  the  inflammatory  processes  in 
ijone  ;  all  the  changes  observed  proceed  from  the  Haversian  canals.  The 
nature  of  the  tissue  in  which  the  inflammation  is  taking  place  necessarily  causes 
some  modification  in  the  phenomena.    Exudation  and  migration  of  the  cor- 
puscles occur  as  in  other  structures,  but  the  amount  is  somewhat  limited  by 
the  unyielding  nature  of  the  surrounding  tissue.    The  swelling  of  the  delicate 
connective  tissue  in  the  Haversian  canals  will  moreover  tend  to  compress  the 
vessels,  and  thus  in  acute  inflammation  of  compact  bone  death  of  the  affected 
part  is  very  prone  to  occur  from  arrest  of  the  flow  of  blood  through  it.  Should 
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this  not  liappcii,  we  see  the  same  changes  occurring  as  in  other  tissues ;  the  new 
cells  increase  in  number  and  the  original  tissue  disappears  before  them.  In 
bone  this  process  is  necessarily  slow  on  account  of  the  density  of  the  structure, 
but  ultimately  a  portion  of  the  solid  bono  may  be  as  completely  desti-oyed' 
before  the  advancing  cells  as  are  the  soft  tissues  in  the  formation  of  an  abscess- 
cavity,  or  iu  ulceration  of  the  skin.  When  recovery  takes  place  the  inflammatory 
products  develop  into  bone  instead  of  into  librous  tissue  as  in  the  soft  parts. 
The  compact  tissue  is  bable  also  to  chronic  inj3ammatory  affections  of  the 
same  type  as  those  leading  to  fibroid  induration  of  the  soft  parts,  but  in  bone 
the  product  of  the  process  is  new  osseous  tissue  which  develops  in  the  Haver- 
sian canals,  gradually  narrowing  them,  and  reudering  the  texture  more  dense 
than  natural. 

The  inflammatary  processes  observed  in  compact  bone  are  the  following  :— 
(1.)  Rarefying  or  rarefactive  osteitis  ;  (2.)  Osteoplastic  or  condensing  osteitis ; 
and  (3)  Necrosis. 

Rarefying  or  Rarefactive  Osteitis. — This  may  occur  as  a  secondary 
effect  of  inflammation  commencing  iu  the  periosteum  or  in  the  medulla.  It  is 
observed  also  as  the ■  result  of  injury,  as  in  a  piece  of  bone  denuded  of  its 
periosteum,  or  on  each  side  of  a  fracture.  In  many  cases  its  original  cause  is 
very  obscure. 

A  portion  of  compact  bone  undergoing  this  change  is  in  the  earliest  stages 
observed  to  be  slightly  redder  than  natural ;  the  openings  of  the  Haversian 
canals  after  a  time  become  somewhat  increased  in  size,  and  consequently  a 
larger  number  are  visible  to  the  naked  eye.  As  the  process  advances  the 
Haversian  canals  increase  at  the  expense  of  the  sohd  bone  sun-ounding  them, 
and  when  they  reach  a  sufficient  size  they  can  be  seen  to  contain  a  small 
quantity  of  pink  granulation-tissue  surrounding  the  vessel.  If  a  portion  of 
the  bone  at  this  stage  be  macerated  it  presents  a  porous  spongy  appearance. 
almost  resembling  cancellous  tissue.  If  the  process  advances  still  fm-ther,  as  in 
the  separation  of  a  piece  of  dead  bone,  the  neighbouring  enlarged  Haversian 
canals  coalesce,  the  solid  osseous  tissue  disappearing  entirely,  and  a  soft  mass 
of  granulation-tissue  fills  the  space  once  occupied  by  solid  bone.  The  super- 
ficial layers  of  the  granulation-tissue  may  break  down  into  pus  under  the 
same  conditions  that  give  rise  to  suppuration  elsewhere,  or,  should  the  process 
cease,  the  new  tissue  develops  into  bone  by  the  same  process  as  in  osteo- 
plastic periostitis,  the  new  osseous  tissue  being  first  formed  in  connection  with 
the  old. 

The  rarefying  osteitis  may  be  limited  to  a  small  portion  of  the  bone  as 
in  the  separation  of  a  sequestrum,  or  may  be  diffused  over  a  wide  area.  In 
the  latter  case  it  is  more  chronic,  and,  although  rendering  the  bone  more 
porous  than  natural,  rarely  leads  to  its  complete  destruction  for  any  great 
extent. 

Microscopic  examination  of  a  piece  of  bone  affected  by  rarefying  osteitis 
shows  the  following  appearances.  In  the  earliest  stage  the  vessels  are  dis- 
tended with  blood,  and  numerous  cells,  probably  migrated  leucocytes,  are  found 
in  the  delicate  connective  tissue  contained  in  the  Haversian  canal.  In  a  more 
advanced  stage  these  cells  are  greatly  increased  in  number,  and  the  wall  of  the 
canal  is  seen  to  have  been  consumed  away  before  them.  The  destruction  of 
the  osseous  tissue  takes  place  iiTcgularly  in  excavated  ci'escentic  hollows, 
first  described  by  Howship,  and  consequently  named  "  Hoivship's  lacunoi.^* 
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A  large  number  of  these  will  be  found  to  be  filled  by  cells  of  considerable  size 
containing  several  nuclei,  each  cell  corresponding  to  a  lacuna.  These 
many-nucleated  cells  are  found  wherever  bone  is  being  destroyed,  whether 
ti'om  inflammation  or  in  a  physiological  process,  as  the  development  of  the 
medullary  canal,  and  they  are  supposed  to  play  some  important  part  in  the  ab- 
sorption of  the  osseous  tissue.  For  this  reason  they  have  received  the  name  of 
osteoclasts.  They  lie  directly  in  contact  with  the  bone,  the  rest  of  the  space 
surrounding  the  vessels  being  filled  with  the  ordinary  small  round  cells  of 
granulation-tissue.  Their  mode  of  development  and  subsequent  fate  are 
uncertain.  The  osseous  tissue  which  is  yet  undestroyed  often  presents  no 
evident  change.  The  bone-corpuscles  certainly  show  no  signs  of  taking  any 
part  in  the  process.  Should  they  show  any  change  it  is  one  of  degeneration, 
not  of  proliferation.  They  may  be  unnaturally  granular,  and  are  sometimes 
represented  merely  by  an  oil-globule,  or  a  mass  of  fat-granules.  They  can  in 
most  cases  be  seen  to  be  unaltered  until  the  lacuna  in  which  they  lie  are 
opened  by  the  advancing  absorption  of  the  osseous  tissue,  and  after  that  their 
fate  is  unknown. 

When  the  destructive  process  has  advanced  far  enough  to  foim  a  consider- 
able space  filled  with  granulation-cells  around  the  original  vessel  of  the 
Haversian  canal,  new  capillary  loops  are  formed  penetrating  amongst  the  new 
tissue,  just  as  in  the  development  of  gTanulation-tissue  in  a  wound. 

The  destruction  of  bone  by  the  pressure  of  a  tumour  or  an  aneurism,  or  its 
infiltration  by  a  malignant  growth,  is  carried  out  by  the  same  process  as  that 
just  described,  but  in  the  former  case,  when  the  Haversian  canals  have  become 
sufficiently  enlarged,  the  special  elements  of  the  tumour  penetrate  into  them, 
displacing  the  granulation-tissue.  The  compact  tissue  may  in  hke  manner 
be  invaded  by  the  specific  tissue  of  a  syphilitic  gumma. 

Various  terms  are  applied  chnically  to  this  rarefying  osteitis  under  its 
different  modifications.  When  the  process  is  widely  diffused,  a  large  part  of 
the  shaft  of  a  bone  being  rendered  more  porous  than  natural  without  complete 
destruction  of  the  osseous  tissue,  it  is  sometimes  termed  inflammatory  osteoporosis. 
When  only  a  localized  area  is  affected,  as  in  the  separation  of  dead  from  living 
bone,  with  complete  destruction  of  the  osseous  tissue,  and  subsequent  forma- 
tion of  pus  from  the  granulation-tissue  replacing  it,  it  is  termed  simple 
idceraiion  of  bone.  When  it  occurs  as  the  result  of  the  infiltration  of  the 
compact  tissue  by  a  sub-periosteal  gumma  followed  by  softening  and  suppura- 
tion of  the  new  growth,  it  is  described  as  syiMlitir  caries. 

Osteoplastic  Osteitis  or  Osteo-sclerosis. — This  is  always  an  extremely 
chronic  process.  It  may  occur  as  a  sequence  of  diffuse  rareiactive  osteitis,  01- 
as  the  secondary  result  of  some  central  mischief  occurring  in  the  cancellous 
tissue  or  medulla,  or  as  a  consequence  of  syphilis.  Osteoplastic  osteitis  is; 
characterized  by  a  development  of  new  bone  in  the  connective  tissue  surround- 
ing the  vessels  in  the  Haversian  canals.  The  mode  of  formation  of  the 
osseous  tissue  is  the  same  as  in  osteoplastic  periostitis.  As  the  result  of  the 
process  the  bone  becomes  greatly  increased  in  density,  frequently  with  complete 
obliteration  of  many  of  the  Haversian  canals.  This  may  even  go  on  to  such 
an  extent  as  to  cut  off"  the  vascular  supply  from  a  portion  of  bone  and  thus 
cause  its  death.  The  bone  may  assume  the  consistence  of  ivory.  At  the 
same  time  it  may  increase  in  thickness,  partly  from  a  simultaneous  growth  of 
bone  from  the  periosteum,  and  partly  apparently  from  interstitial  growth  in 
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the  bone  ifcsislf.    Tlie  new  bone,  though  denser  in  structure,  resembles  healtliy 
osseous  tissue  when  examined  by  the  microscope. 

The  t\YO  processes  just  described,  osteoplastic  and  rarefactive  osteitis,  not 
unfrequently  go  on  side  by  side,  giving  rise  to  the  appearance  known  as 
expansion  of  bone.    The  compact  tissue,  when  thus  affected,  becomes  more 
spongy  than  natural,  and  the  arrangement  of  its  structure  is  often  more  or  less 
completely  altered.    In  normal  compact  tissue  some  of  the  superficial  lamellaB 
lie  parallel  to  the  surface,  but  in  the  greater  part  they  are  arranged  circularly 
around  the  Haversian  canals  ;  not  unfrequently,  however,  we  find  in  chronic 
osteitis  that  the  compact  structure  undergoes  a  peculiar  laminated  expansion, 
so  that  a  section  of  it  presents  throughout  parallel  layers,  concentric  wth  the 
medulla.    The  lamellse  are  separated  from  each  other  by  pink  vascular  tissue. 
This  change  is  necessarily  accompanied  by  considerable  increase  in  size  of  the 
affected  bone,  which  may  extend  throughout  a  great  part  of  its  length. 
Microscopic  examination  shows,  in  such  a  case  as  this,  that  the  pink  tissue 
between  the  bony  laminse  is  composed  chiefly  of  round  cells,  like  those  of 
ordinary  granulation-tissue,  but  on  one  side  of  the  lamella  the  cells  in  contact 
with  the  osseous  layer  are  assuming  the  form  of  osteoblasts,  indicating  that 
formation  of  bone  is  taking  place  ;  while,  on  the  other,  the  surface  of  the 
lamella  is  irregular,  presenting  the  hollows  Imown  as  Howship's  lacuna,  and 
in  these  are  the  large  many-nucleated  cells,  or  osteoclasts,  which  are  indicative 
of  destruction  of  bone.    This  process,  when  occurring  as  a  pathological 
change,  is  usually  regarded  as  inflammatory,  but  the  close  analogy  between  it 
and  normal  growth  is  evident.    In  the  growing  bone  of  a  child  the  medullary 
canal  is  hollowed  out  by  a  process  similar  to  that  just  described,  and  new  bone 
is  constantly  deposited  on  the  surface  by  the  periosteum.    In  chronic  osteitis 
with  "  expansion  "  of  the  bone,  the  chief  difl'erence  is  in  the  diffusion  of  the 
process  throughout  the  compact  tissue  and  its  irregularity.    If  the  source  of 
irritation  to  which  the  expanding  osteitis  is  due  be  removed,  the  destructive 
part  of  the  change  ceases  and  new  bone  is  formed  on  both  sides  of  the  lamellte, 
and  thus,  while  the  abnormal  size  is  more  or  less  completely  retained,  the 
structure  becomes  as  dense  as,  or  sometimes  denser  than,  normal  compact 
tissue. 

In  some  few  cases  the  appearances  presented  by  the  diseased  bone  are  such 
as  to  suggest  that  the  periosteum  takes  but  little  part  in  the  process,  but  more 
commonly  expansion  of  the  compact  tissue  is  associated  with  laminated 
deposits  of  new  bone  from  the  periosteum. 

Expansion  of  bone  by  a  tumour  is  a  change  of  the  same  character,  the 
destructive  processes  just  described  taking  place  in  the  parts  pressed  on  by  the 
growth  while  at  the  same  time  new  bone  is  developed  beneath  the  periosteum. 
Thus,  even  when  the  tumour  greatly  exceeds  the  normal  bone  in  size,  it  is 
often  found  to  be  still  surrounded  by  a  shell  of  osseous  tissue. 

Syphilitic  Osteitis  has  been  already  described  (Vol.  I.,  p.  1151). 

Necrosis  of  the  Compact  Tissue  may  be  the  result  of  direct  injury, 
as  a  severe  blow.  A  portion  of  bone  may  perish  from  its  vascular  supply 
being  cut  off  by  separation  of  the  periosteum  by  injury  or  by  the  formation  of 
pus  beneath  the  membrane  ;  and  in  like  manner  suppuration  in  the  medullary 
canal  may  cause  the  death  of  neighbouring  compact  tissue.  When  the  com- 
pact tissue  becomes  involved  in  acute  inflammation  extending  to  it,  either 
from  the  medulla  or  from  the  periosteum,  it  is  very  apt  to  necrose  fr.nn  pressure 
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upon  the  vessels  in  the  Haversian  canals  by  the  inflammatory  exudation  within 
them.  Chronic  osteoplastic  osteitis  may  also,  in  some  cases,  end  in  necrosis 
from  gradual  obliteration  of  the  Haversian  canals.  It  is  quite  possible  that 
small  fi-agments  of  bone  may  die  and  be  subsequently  absorbed  ;  but  that  this 
may  take  place  it  is  necessary  that  the  dead  portion  must  be  of  small  size  and 
free  from  irritating  properties.  If  it  .have  perished  in  consequence  of  some 
infective  inflammation,  or  have  been  impregnated  with  decomposing  matter, 
its  absorption  becomes  impossible,  for  absorption  of  bone  is  carried  out 
solely  by  the  medium  of  the  living  cells  before  described,  and  these  cannot 
exist  in  a  healthy  state  in  the  presence  of  the  virus  of  an  infective  process 
or  the  products  of  putrefaction.  Larger  fragments  of  dead  bone  are  always 
separated  from  the  living  and  cast  off.  This  is  accomplished  entirely  at  the 
expense  of  the  living  bone.  The  process  by  which  it  is  carried  out  is  merely 
one  of  rarefying  osteitis  carried  to  its  highest  stage,  and  ending  in  complete 
destruction  of  the  osseous  tissue  where  the  living  is  in  contact  with  the  dead, 
its  place  being  occupied  by  granulation-tissue.  The  layers  of  this  tissue 
touching  the  dead  bone  break  down  into  pus,  and  thus  complete  separation  is 
accomplished.  The  further  details  of  the  process  will  be  given  when  treating 
of  necrosis  clinically. 

IXFLAilMATORY   PeOCESSES    IN    THE   MeDULLA   OP    LONG   BONES. — The 

marrow  of  a  long  bone  is  composed  of  fat,  supported  by  a  delicate  connective 
tissue  and  traversed  by  vessels.  It  contains  numerous  cells  resembling  white 
corpuscles.  In  contact  with  the  solid  bone  the  connective  tissue  assumes  an 
imperfect  membranous  form  and  is  more  abundantly  vascular,  and  this  layer 
has  received  the  name  of  the  medullary  membrane.  It  is  unnecessary  to  enter 
into  any  great  detail  in  describing  the  inflammatory  processes  that  occur  in 
the  marrow  of  bone,  as  they  are  the  same  as  in  other  soft  structures.  The 
forms  of  inflammation  occurring  in  the  medulla  are  the  following  : — (1)  Simple 
osteomyelitis  ;  (0)  acute,  (&)  chronic.  (2)  DifFase  acute  osteomyehtis  ;  {a) 
septic,  {i)  infective. 

1.  Simple  Acute  Osteomyelitis  is  usually  of  traumatic  origin.  The 
phenomena  observed  are  the  same  as  in  other  soft  parts,  dilatation  of  the 
vessels,  exudation  and  migration  of  the  corpuscles,  and  gradual  disappearance 
of  the  normal  tissues  before  the  new  cells.  In  compound  fractures  and 
amputations  it  occasionally  ends  in  suppuration,  a  small  collection  of  pus 
sometimes  forming  which  discharges  itself  through  the  open  end  of  the 
medullary  canal.  In  simple  ft-actures  suppuration  never  takes  place,  but  the 
products  of  the  process  are  developed  into  bone,  thus  forming  the  internal 
callus  {vide  Repair  of  Fracture,  Vol.  I.,  p.  520). 

Osteomyehtis  in  its  early  stages  is  recognized  by  the  dark  red  colour  of  the 
marrow.  Later  on  the  fat  disappears,  and  soft  tissue,  having  the  ordinary 
pink  colour  of  granulation-tissue,  takes  its  place.  If  bone  forms  it  appears 
first  in  contact  with  the  pre-existing  osseous  tissue. 

Chronic  osteomyelitis  occurs  only  as  a  part  of  more  general  inflammatory 
affections  of  bone.  Thus,  in  an  osteoplastic  osteitis,  we  often  find  the 
medullary  canal  encroached  on  by  the  newly-formed  osseous  tissue,  until  in 
some  cases  it  is  completely  filled  by  spongy  bone.  In  necrosis  of  the  compact 
tissue  the  neighbouring  medulla  becomes  chronically  inflamed,  and  the  products 
pf  the  process  undergo  ossification. 

^  Acute  Diffuse  Osteomyelitis  is  one  of  the  most  serious  affections  of 
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bone.  It  occurs  in  two  forms,  traumatic  and  idiopathic.  The  traumatic  is 
usually  of  septic  origin,  and  is  the  direct  consequence  of  decomposition  of  the 
discharges  in  a  wound  communicating  with  the  medullary  canal,  as  in  a 
compound  fracture  or  amputation.  The  products  of  putrefaction  diffuse 
themselves  in  the  soft  tissue  of  the  medulla  and  set  up  acute  inflammation, 
which  rapidly  ends  in  suppuration,  and  often  in  gangi-ene  of  the  marrow. 
There  is  nothing  peculiar  about  the  process,  beyond  the  fact  that  the  products 
being  enclosed  by  the  surrounding  solid  bone  on  all  sides  except  at  the  opening 
into  the  canal,  tend  to  diifuse  themselves  rapidly,  often  extending  to  the 
cancellous  tissue  at  the  articular  ends. 

Acute  diffuse  osteomyelitis  may  result  also  from  the  virus  of  the  various 
infective  inflammations  which  attack  wounds,  as  erysipelas,  hospital  gangrene, 
&c.,  finding  admission  to  the  medullary  canal.  The  distinction 
between  these  specific  inflammations  and  that  arising  from  the 
irritation  caused  by  the  products  of  simple  putrefaction  cannot 
usually  be  made,  as  it  may  be  said  that  infective  traumatic 
osteomyelitis  never  arises  when  the  discharges  of  the  wound 
are  in  an  aseptic  condition. 

Idiopathic  Infective  Osteomyelitis  is  rarely  met  with, 
in  this  country  at  any  rate,  but  is  described  as  of  frequent 
occurrence  by  most  German  writers  ;  in  fact,  the  cases  which 
most  English  pathologists  describe  as  acute  infective  or  suppu- 
rative periostitis,  or  as  acute  necrosis,  are  by  German  writers 
spoken  of  as  acute  osteomyelitis.  The  disease  is  due  to  a  virus, 
the  nature  of  which  is  uncertain,  but  which  is  believed  to  be 
carried  by  the  blood  to  the  affected  bone,  and  there  to  excite 
acute  inflammation.  The  virus  increases  in  quantity  in  the 
inflamed  area,  and  by  diffusing  itself  in  the  neighbouring  parts 
causes  the  spread  of  the  inflammation.  What  it  is  that 
determines  the  particular  bone  affected  when  the  inflammation 

  commences  in  the  medulla  is  uncertain,  but  when  the  perios- 

Fig.  50o.-Diffase  tcum  is  primarily  affected,  and  the  medulla  only  implicated  by 
HumeTs!"aftw  extcusion  through  the  compact  tissue,  the  origin  of  the  process 
Excision 'of  the        ^fj-gj^       traced  to  a  blow.    Infective  osteomyehtis  has 
been  artificially  induced  by  mjurmg  a  bone  subcutaneously  and 
then  injecting  putrid  fluids  containing  microscopic  organisms  into  the  blood- 
stream.   In  the  human  subject  the  pus  from  bones  affected  in  this  way  can 
always  be  shown  to  contain  micro-organisms.    The  form  always  met  with  is 
a  micrococcus  growing  in  groups  like  bunches  of  grapes  and  hence  named 
staphylococcus.    It  is  not  peculiar  to  osteomyelitis,  being  met  with  in  many 
other  active  suppurative  inflammations. 

A  bone  affected  with  acute  diffuse  osteomyelitis  of  any  form  presents  the 
following  appearances  on  section.  The  medulla  is  in  parts  redder  than 
natural,'and  scattered  hcemorrhages  are  commonly  met  with.  In  other  parts 
it  is  paler  in  colour  and  infiltrated  with  pus,  which  here  and  there  is  collected 
in  abscess-cavities  of  various  sizes.  At  each  end  of  the  bone  the  morbid 
condition  extends  into  the  caucelloiis  tissue,  the  marrow  in  the  spaces 
pi-esenting  the  same  appearances.  If  the  osteomyelitis  is  of  the  traumatic 
septic  form,  grey  gangi-cnous  patches  of  marrow  arc  usually  present,  and  the 
sawn  bone  is  abominably  offensive  to  the  smell.    The  compact  tissue  shows  no 
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definite  changes,  but  the  periosteum  is  always  swollen  and  frequently  separated 
from  the  bone  by  the  formation  of  pus  beneath  it. 

Acute  diffuse  osteomyelitis  always  causes  more  or  less  extensive  necrosis 
■of  the  compact  tissue,  partly  by  depriving  it  of  its  vascular  supply  when 
suppuration  takes  place,  and  partly  from  extension  of  the  diffuse  inflammation 
into  the  Haversian  canals.  The  veins  of  the  affected  bone  become  inflamed 
and  filled  with  coagulum.  The  thrombi  being  invaded  by  the  infective 
material,  soften  and  disintegrate,  and  the  fragments  bearing  with  them  the 
infective  matter  are  carried  into  the  circulation,  and  thus  embolic  pytemia  is 
&  very  common  result  of  diffuse  osteomyelitis. 

Inflammatory  ArrECTiONS  of  the  Cancellous  Tissue. — The  cancelli 
of  the  spongy  tissue  of  bone  are  composed  of  osseous  tissue  diflFering  in  no 
respect  save  that  of  its  arrangement  from  the  compact  substance.  The  spaces 
are  filled  with  a  marrow  in  most  parts  identical  with  that  of  the  medullary 
canal,  but  containing  less  fat.  In  the  vertebrae,  ribs,  and  diploe  of  the  skull, 
the  marrow  is  red,  and  contains  numerous  cells  like  white  corpuscles  and  others 
apparently  intermediate  between  white  and  red.  There  is  no  reason  to  believe 
that  any  of  the  pathological  changes  observed  in  cancellous  boiie  begin  in  the 
■osseous  tissue,  the  starting  point  of  every  process,  as  far  as  can  be  ascertained , 
being  the  medulla  fiUing  the  cancellous  spaces.  The  following  are  the  chief 
inflammatory  processes  met  with  in  the  cancellous  tissue  : — 1.  Acute  diffuse 
inflammation  ;  2.  Rarefactive  osteitis,  (a)  without  suppuration,  {h)  with  sup- 
puration ;  8.  Osteoplastic  osteitis. 

Acute  Diffuse  Inflammation  of  the  Cancellous  Tissue  is  the  same 
process  occurring  in  the  medulla  of  the  cancellous  tissue  as  has  already  been 
described  under  the  name  of  acute 
diffuse  osteomyelitis  when  attacking 
the  marrow  of  a  long  bone,  and 
arises  under  similar  conditions, 
either  as  the  result  of  the  contact 
of  putrid  discharges  in  an  open 
wound,  imphcating  the  spongy 
tissue  of  a  bone,  or  as  an  infective 
process  commencing  without  direct 
communication  with  the  external 
air.  In  many  cases  it  is  merely  an 
extension  to  the  ends  of  the  bone 
from  the  medullary  canal.  In  it 
the  cancellous  spaces  become  filled 
■with  pus,  or  the  medullary  tissue 
may  become  gangrenous.  It  always 
leads  to  necrosis  of  the  osseous 
tissue  surrounding  the  spaces. 

Rarefying  Osteitis  is  very 
common  in  spongy  bones,  and 
forms  the  chief  pathological  change 
in  a  large  proportion  of  the  cases  clinically  spoken  of  as  caries.  Rarefying 
osteitis  in  cancellous  bone  is  essentially  the  same  process  as  in  the  compact 
tissue.  Inflammatory  exudation  and  migration  of  white  corpuscles  take 
place  in  the  medullary  tissue,  and  tlie  original  structures  disappear  before 


Fig.  501. — Carious  Bone  from  a  Case  of  Sci'ofulous  Osteitis 
of  llio  bones  of  tlie  Skull  in  a  cliild.  At  h  are  seen 
the  so-called  Lacunn;  of  Howshiv" :  the  material  flllinf; 
the  dilated  Cancellous  sx>aces  a  is  more  or  less  cheesy 
granulation-tissue. 
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the  inflammatory  new  growth  (Fig.  501).  The  cancelli  become  gradually 
thinned,  being  absorbed  in  exactly  the  same  way  as  the  lamellae  of  the 
compact  tissue.  A  spiculum  of  bone  removed  from  the  inflamed  area  shows 
the  same  irregular  excavations  or  Howship's  lacunae,  in  most  of  which  osteo- 
clasts may  be  seen.  The  bone-corpuscles  have  frequently  undergone  fatty 
degeneration,  sometimes  the  cells  in  the  lacunae,  are  represented  merely  by  oil 
globules.  This  is  due  to  interference  with  the  nutrition  of  the  osseous  tissue 
consequent  on  the  changes  occurring  in  the  medulla  of  the  cancellous  spaces. 
Finally  the  bony  tissue  in  the  affected  area  may  entirely  disappear,  the  whole 
space  being  occupied  by  soft  vascular  granulation-tissue.  This  may  be  taken 
as  the  type  of  the  process,  but  numerous  modifications  occur  which  require 
I'urther  consideration. 

[a.)  The  gi-anulation-tissue  may  grow  exuberantly,  with  rapid  destruction 
of  the  bony  cancelli,  and  if  reaching  a  surface,  as  the  cavity  of  a  joint,  may 


Fi''.  502. 


-Scrofulous  Vomica  in  Head 
of  Tibia. 


Fig.  503.— Chronic  rarefactive  osteitis  of  the- 
Cancellous  Tissue,  with  caseation  of  the 
inflammatory  products. 


I'orm  fungating  projections.  This  form  is  termed  fimgaiing  caries  or  cartes 
fungosa.    It  is  most  common  in  the  articular  ends  of  bones. 

(&.)  After  destruction  of  the  bony  matter  the  granulation-tissue  may  be 
absorbed  and  waste  away  without  suppuration.  This  is  most  common  where 
the  diseased  surface  is  exposed  to  pressure,  as  in  the  bodies  of  the  vertebra,  or 
occasionally  in  joints.  It  leads  to  a  progressive  destruction  of  tissue,  and  from 
the  absence  of  suppuration  has  been  termed  dri/  caries  or  caries  sicca. 

(c.)  The  granulation-tissue  after  destruction  of  the  bony  cancelli  may  break 
down  into  pus.  When  this  occurs  in  the  centre  of  a  bone,  the  result  is  the 
formation  of  a  chronic  abscess  surrounded  by  bone  on  all  sides— /Ac  cJiroJiic 
abscess  of  hone.  When  the  disease  is  situated  near  or  on  the  surfoce  of  a  short 
bone  the  periosteum  is  first  raised  by  the  pus  and  subsequently  perforated,  the 
chronic  abscess  then  finding  its  way  slowly  to  the  surface.  This  forms  the 
most  common  variety  of  ordinary  caries  wUh  suj)puration.  In  cases  of  wound 
of  a  joint  with  septic  suppuration,  after  the  cartilages  have  been  destroyed,  the 
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exposed  cancellous  tissue  is  affected  by  a  somewhat  acute  form  of  rarefying 
osteitis,  in  which  the  destruction  of  the  granulation-tissue  by  supiDuratiou 
follows  closely  on  that  of  the  bony  cancelli.  This  is  sometimes  called 
traumatic  caries,  but  is  more  commonly  termed  ulceration  of  bone. 

{d.)  The  inflammatory  process  may  end  in  suppuration  before  the  cancelli 
have  been  completely  destroyed.  This  is  common  in  the  more  acute  forms. 
The  undestroyed  osseous  tissue  in  the  affected  area  then  perishes,  and  thus  we 
get  portions  of  necrosed  cancellous  bone  of  varying  size  surrounded  by  bone 
still  being  destroyed  by  the  rarefying  process.  This  condition  is  termed  necrotic 
caries  or  caries  necrotica. 

(e.)  The  inflammatory  products  in  the  cancellous  spaces  frequently  undergo 
fatty  degeneration  owing  to  thd  interference  with  their  vascular  supply  from 
pressure  consequent  upon  the  rigid  nature  of  the  surrounding  structure.  If 
this  occurs  after  the  complete  destruction  of  the  osseous  cancelli,  the  caseating 
mass  frequently  softens,  and  a  chronic  abscess  results.  If  it  occurs  before  the 
bony  tissue  is  completely  absorbed,  such  portions  as  remain  perish,  and  a 
sequestrum  composed  of  cancellous  tissue  with  its  spaces  filled  by  cheesy 
matter  results.    This  forms  another  variety  of  necrotic  caries. 

(/.)  Occasionally  the  inflammatory  products  calcify.  This  seldom  occurs  to 
any  great  extent,  but  in  examining  a  bone  which  has  been  affected  by  very 
chronic  inflammation  of  the  spongy  tissue  it  is  not  uncommon  to  find  opaque 
white  patches  of  extreme  hardness,  which  on  careful  examination  can  be  seen 
to  be  composed  of  cancellous  tissue,  the  spaces  of  which  are  filled  with  hard 
calcareous  matter. 

(g.)  Lastly,  rarefactive  osteitis  of  the  cancellous  tissue  may  cease  if  the 
cause  of  the  disease  be  removed,  as  when  it  is  the  result  of  friction  of  two 
diseased  surfaces  against  each  other,  or  when  it  is  taking  place  round  an  abscess^ 
or  the  pus  has  been  discharged.  The  granulation-tissue  then  becomes  con- 
verted into  bone  by  the  same  processes  as  have  been  described  in  treating  of 
rarefactive  osteitis  of  the  compact  tissue. 

The  causes  of  rarefactive  osteitis  of  the  cancellous  tissue  are  sometimes 
evident  enough,  as  in  the  case  of  a  wounded  joint.  In  other  cases  they  are 
very  obscure.  All  forms  of  caries  are  common  in  scrofulous  subjects,  and  it 
has  at  various  times  been  asserted  and  denied  that  the  process  is  very  fi-equently 
the  result  of  the  deposit  of  tubercle  in  the  cancellous  tissue.  Great  attention 
has  been  paid  to  this  subject  of  late  years,  and  the  conclusion  most  generally 
an-ived  at  is  that  those  forms  associated  with  chronic  suppuration  or  with 
caseation  of  the  products  of  the  inflammatory  process  are  almost  always,  if  not 
always,  the  result  of  tubercle.  If  a  piece  of  carious  body  of  a  vertebra  or  of 
one  of  the  short  bones  be  properly  softened  and  sections  prepared  for  the 
mici-oscope,  the  following  appearances  are  often  observed.  The  cancelli  show 
the  irregular  erosions  (Howship's  lacunse)  already  described,  containing  the 
osteoclasts  ;  the  cancellous  spaces  are  enlarged  by  the  destruction  of  the 
surrounding  bony  tissue  and  filled  with  vascular  granulation-tissue ;  but  here 
and  there  will  be  found  non-vascular  areas  containing  in  the  centre  a  giant- 
cell  with  branching  processes,  surrounded  by  the  large  so-called  epithelioid 
cells,  and  around  these  again  are  lymphoid  corpuscles,  in  fact  a  "  tubercle 
nodule  or  follicle."  That  this  is,  in  many  cases  at  any  rate,  true  tubercle, 
and  not  merely  an  accidental  modification  of  tlie  chronic  inflammatory  pro- 
ducts, has  been  proved  by  the  detection  of  the  tubercle -bacillus  in  the  nodule. 
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and  by  the  results  of  inoculation  of  tlie  morbid  products  on  the  lower  animals. 
The  slow  progressive  infection  of  the  neighbouring  tissue,  the  caseation  of  the 
products  of  the  process,  the  softening  with  the  formation  of  curdy  pus,  and 
the  occasional  recovery  by  calcification,  all  agree  with  what  we  know  of  the 
mode  of  growth  and  progress  of  tubercle  ;  and  although  it  is  by  no  means 
proved  that  all  cases  of  caries  not  evidently  arising  from  other  causes  are 
tubercular,  there  is  now  no  doubt  that  tubercle  of  the  cancellous  tissue  of 
bones  is  a  very  common  affection.  In  those  cases  of  dry  caries  of  the  spine  in 
which  extensive  destruction  of  the  bodies  of  the  vertebrje  takes  place,  with 
absorption  of  part  of  the  granulation-tissue  and  ossification  of  the  remainder, 
ending  finally  in  recovery,  the  evidence  of  a  tubercular  origin  of  the  disease  is 
necessarily  wanting.  It  is  probable  that  many  such  cases  result  from  an 
injury  occurring  in  an  unhealthy  subject,  setting  up  inflammation  Avhich  tends 
to  persist  partly  on  account  of  the  constitutional  weakness,  the  abnormal 
vulnerability  of  the  tissues  to  use  Yirchow's  expression,  partly  from  the 
tension  and  pressure  caused  by  the  inflammatory  exudation,  but  more 
especially  by  the  friction  of  the  diseased  surfaces  against  each  other. 

Osteoplastic  Osteitis  affects  the  cancellous  tissue  with  considerable 
frequency.  It  is  characterized  by  thickening  of  the  cancelh  by  formation  of 
new  bone  upon  them  at  the  expense  of  the  medullary  tissue.  The  spongy 
bone  thus  becomes  gradually  denser  in  structure  till  it  may  closely  resemblo 
compact  bone.  The  process  of  formation  of  the  new  bone  is  the  same  as  in 
other  parts.  Osteoplastic  osteitis  of  the  compact  tissue  is  often  met  with  at 
the  circumference  of  an  area  in  which  the  rarefying  process  is  going  on,  and 
thus  not  uncommonly  a  dense  zone  of  bone  is  formed  round  a  chronic  abscess 
or  a  sequestrum.  It  is  met  with  also  in  conjunction  with  chronic  inflammatory 
processes  in  the  compact  tissue  and  in  the  neighbourhood  of  sequestra.  In 
other  cases  it  may  occur  as  a  sequence  of  the  raref active  inflammation,  the 
formation  of  new  bone  on  the  cessation  of  that  process  exceeding  the  normal 
limits. 

Necrosis  of  the  Cancellous  Tissue  is  of  common  occurrence.    It  has 

already  been  sufficiently  described  under  rarefactive  osteitis. 

PERIOSTITIS 

Inflammation  of  the  Periosteum  is  common  as  a  result  of  injuries, 
syphilis,  or  rheumatism,  or  as  a  morbid  process  dependent  on  disease  of  the 
subjacent  bone.  It  frequently  occurs  in  the  neighbourhood  of  joints  as  the 
result  of  extension  from  the  inflamed  ligaments. 

Symptoms. — Simjde  Acute  Pcriostiiis  (p.  200)  resulting  from  injury,  such 
as  a  blow  on  a  superficial  bone,  as  the  tibia,  is  characterized  by  the  formation 
of  a  swelling,  fixed  on  the  surface  of  the  bone,  acutely  tender,  and  accom- 
panied by  severe  tensive  aching  pain,  especially  when  the  limb  is  in  a  dependent 
position.  The  skin  may  be  slightly  reddened  and  oedematous.  Under  proper 
treatment  the  symptoms  soon  subside  in  most  cases,  but  occasionally  the 
inflammation  goes  on  to  suppuration.  In  simple  periostitis  the  pus  shows  but 
little  tendency  to  burrow  beneath  the  membrane,  in  this  differing  essentially 
from  the  diffuse  or  infective  subperiosteal  suppuration  to  be  described  presently 
(see  Acute  Infective  Periostitis).  The  simple  subperiosteal  abscess  may  be 
followed  by  necrosis  of  a  scale  of  bone,  but  more  commonly  after  the  pus  is 
evacuated  it  heals  without  further  trouble. 
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Suiacute  and  Chronic  Periostitis  may  occur  as  a  sequence  of  the  acute  form 
just  described  ;  or  the  disease  may  from  the  beginning  assume  this  form  when 
it  is  due  to  syphilis,  rheumatism,  or  occurs  in  a  scrofulous  subject.  Chronic 
periostitis  is  always  accompanied  sooner  or  later  by  the  formation  of  new 
bone  (Osteoplastic  Periostitis,  see  p.  262),  The  symptoms  consist  of  a  hard, 
elongated,  but  somewhat  puffy  sweUing  without  cutaneous  discoloration— a 
node — not  distinctly  circumscribed,  and  attended  by  much  pain  in  the  part, 
especially  at  night,  with  tenderness  on  pressure. 

Treatment.— In  the  treatment  of  the  acute  form  of  the  affection,  the  free 
applications  of  leeches,  with  hot  fomentations,  will  arrest  the  disease,  and  give 
relief  to  the  patient.  Should  pus  form  it  must  be  let  out  by  incision  as  soon 
as  it  is  recognized,  strict  antiseptic  precautions  being  observed  in  order  to 
diminish  the  risk  of  necrosis. 

In  the  more  chronic  form,  the  continued  administration  of  the  iodide  of 
potassium  will  take  down  the  swelling,  remove  the  nocturnal  pains,  and 
materially  improve  the  local  condition  of  the  part.  In  those  cases  of  periostitis 
which  are  of  syphilitic  character,  iodide  of  potassium  may  be  looked  upon 
almost  as  a  specific.  Added  to  this,  repeated  bhstering  will  be  of  essential 
service.  If  there  be  much  thickenmg,  the  parts  suffer  from  the  tension  of  the 
structures  ;  here  considerable  relief  will  be  afforded  by  the  free  division  of  the 
periosteum  down  to  the  bone,  either  through  the  skin,  or  subcutaneously  by 
means  of  a  tenotome  shd  under  it. 

CHBONIO    OSTEia?IS   AND  PEBIOSTITIS. 

By  Chronic  Osteitis  and  Periostitis  is  meant  an  affection  usually  at- 
tacking long  bones,  leading  to  considerable  enlargement,  with  alteration  in 
structure.    A  section  of  the  affected  bone  shows  that  the  periosteum  is 
thickened  and  new  bone  is  being  formed  beneath  it  (Osteoplastic  Periostitis, 
p.  262),    The  compact  tissue  has  become  more  porous  than  natural,  and  from 
the  simultaneous  destruction  of  the  old  bone  and  formation  of  new,  it  often 
shows  a  pecuhar  laminated  expansion  of  its  structure,  so  that  a  section  of  it 
presents  an  appearance  of  concentric  parallel  layers  (Rarefying  Osteitis  and 
Expansion  of  Bone,  pp.  264,  266).    The  cancellous  tissue  may  at  the  same  time 
become  denser  than  natural,  and  new  bone  may  form,  filling  the  medullary 
canal  (Osteoplastic  Osteitis  of  the  Cancellous  tissue,  p.  272).    As  the  result  of 
these  changes  in  its  various  component  parts,  the  whole  bone  may  be  con- 
verted into  a  uniform  mass  with  but  httle  distinction  between  the  cancellous 
and  compact  tissue.    When  the  process  becomes  extremely  chronic,  as  it  often 
does,  the  osteoplastic  processes  may  be  more  pronounced,  and  the  enlarged 
bone  become  extremely  dense  and  ivory-like  in  structure.    Chronic  osteitis 
and  periostitis  may  occur  alone,  but  it  is  more  common  to  find  it  associated 
with  necrosis  of  small  portions  of  the  cancellous  or  central  layers  of  the  com- 
pact tissue,  or  with  the  presence  of  a  chronic  abscess  in  the  cancellous  tissue. 
The  disease  may  affect  the  whole  length  of  a  bone  (Fig.  506),  or  may  be 
limited  to  one  end.    When  it  occurs  in  young  subjects  it  is  often  accompanied 
by  early  union  of  .the  epiphyses,  which  may  cause  shortening  from  want  of 
growth.    In  other  cases  in  which  the  middle  part  of  the  bone  is  chiefly 
affected,  elongation  may  take  place.    I  have  seen,  as  the  result  of  chronic 
osteitis,  the  tibia  from  one  and  a  half  to  two  inches  longer  than  its  fellow. 
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Causes. — Chronic  osteitis  may  arise  from  various  causes.  In  some  cases 
it  is  met  with  in  strumous  children,  and  appears  to  arise  from  slight  traumatic 
causes  or  from  exposure  to  cold.  In  those  cases  in  which  it  is  limited  to  one 
end  of  a  bone,  it  is  often  due  to  the  irritation  caused  by  the  presence  of  a 
small  tubercular  centre  deeply  seated  in  the  cancellous  tissue.  When  the 
middle  part  of  the  bone  is  affected,  especially  before  cessation  of  growth,  it 
will  not  uncommonly  be  found  to  be  due  to  hereditary  syphilis.  In  adult 
life  it  is  often  one  of  the  effects  of  acquired  syphilis. 

Symptoms. — The  symptoms  of  chronic  osteitis  consist  of  enlargement  of  the 
affected  bone,  with  deeply  seated  pain  in  and  gi'eat  tenderness  of  the  limb  ;  the 
pain,  as  in  periostitis,  is  greatly  increased  at  night,  and,  when  the  disease  is 
chronic,  is  much  influenced  by  the  state  of  the  weather.  There  is  no  danger 
connected  with  this  condition  ;  but  it  often  becomes  distressing  from  the 
severity  of  the  tensive  and  nocturnal  pain  accompanying  it.  In  strumous 
subjects  there  is  danger  of  the  process  becoming  intensified  in  parts  of  the 
bone,  and  thus  leading  to  necrosis  or  caries  with  chronic  suppuration. 

Treatment. — In  chronic  osteitis  and  periostitis,  when  the  bone  has  become 
thickened  and  enlarged,  but  little  can  be  done  in  the  way  of  cure.    The  ad- 
ministration of  iodide  of  potassium  with  occasional  application  of  blisters 
will  however  do  much  to  arrest  the  progress  of  the  disease  and  relieve  pain, 
especially  in  those  cases  in  which  there  is  a  syphiHtic  taint.    Should  these 
means  fail  in  giving  relief,  and  the  pain  continue  of  an  excessively  distressing 
and  persistent  character,  I  have  for  many  years  past  practised  the  followmg 
operation  of  Imear  osteotomy.    An  incision  about  three  inches  long  is  made 
directly  down  on  the  chronically  inflamed  and  indurated  bone,  being  carried 
through  the  periosteum,  so  that  the  scalpel  grates  upon  the  bone.    By  means 
of  a  Key's  saw  this  cut  is  extended  into  the  substance  of  the  bone  as  far^  as 
the  medullary  canal,  or  deeply  into  the  cancellous  tissue.    Some  bleeding 
occurs,  but  it  can  always  be  arrested  by  position  and  pressure.    The  wound  is 
then  closed.    In  this  way  tension  is  taken  off  ;  and  the  pain,  which  appears 
to  be  dependent  on  the  compression  of  inflamed  bone  by  its  own  condensed 
structure,  is  at  once  relieved.    "  Linear  osteotomy  "  is  an  operation  especially 
applicable  to  osseous  nodes  of  the  long  bones,  or  to  chronic  osteitis  of  the 
articular  ends  of  the  tibia,  and  is  a  far  less  severe  mode  of  treatment  than 
trephining  the  bone,  which  has  occasionally  been  adopted  in  such  cases  ;  while 
it  is  equally  efficacious.    After  a  time,  when  the  progress  of  the  disease  ceases, 
the  enlarged  bone  does  not  give  rise  to  any  veiy  serious  inconvenience,  except 
such  as  may  be  occasioned  by  its  bulk. 


CHEONIC    ABSCESS    OF  BONE. 

Chronic  abscesses  in  bone  are  usually  met  with  in  the  cancellous  tissue,  and 
occur  with  special  frequency  in  the  head  and  lower  end  of  the  tibia.  The  abscess 
forms  as  the  result  of  rarefying  osteitis  of  a  localized  portion  of  the  cancellous 
tissue  (p.  264).  This  process  continues  till  the  bony  cancelli  are  completely 
destroyed.  Subsequently  the  inflammatory  products  undergo  fatty  degenera- 
tion and  soften,  forming  thick  curdy  fluid  containing  few  recognizable  pus- 
cells  and  large  quanties  of  fatty  debris.  The  process  may  continue  gi-adually  to 
extend,  and  may  thus  undermine  the  contiguous  cartilage,  and  eventually  the 
abscess  may  burst  into  the  neighbouring  joint  (Fig.  504).    The  tendency 
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for  the  pus  to  burrow  in  this  direction  is  increased  by  the  want  of  formation 
of  any  new  bone  beneath  the  cartilage,  while  it  readily  takes  place  under  the 
periosteum.  In  young  subjects  before  the  union  of  the  epiphyses,  the 
pus  commonly  finds  its  way  to  the  surface  through  the  soft  tissue  be- 
tween the  epiphysis  and  the  diaphysis.  Yery  frequently,  however,  the  disease 
becomes  excessively  chronic.  The  abscess  is  then  of  small  size  and  deeply 
seated  in  the  cancellous  tissue.  The  inflammation  in  the  bone  immediately 
surrounding  the  cavity  in  these  cases  often  assumes  the  osteoplastic  form,  and 
the  coUeotion  of  pus  becomes  surrounded  by  a  wall  of  excessively  dense  hard 
bone,  and  in  this  state  it  may  remain  unchanged  for  many  months  or  even 
years.  The  irritation  caused  by  the  presence  of  the  pus  usually  gives  rise  to 
chronic  inflammatory  changes  in  the  neighbouring  compact  tissue  and 
periosteum.  These  assume  the  form  described  in  the  previous  page  as  "  chronic 
osteitis  and  periostitis,"  and  produce  considerable  enlargement  of  the  affected 
end  of  the  bone.  Chronic  abscesses  have  been  occa- 
sionally, but  more  rarely,  met  with  in  the  medullary 
canal. 

The  quantity  of  pus  contained  in  a  chronic  abscess 
of  bone  is  usually  very  small,  amounting  to  one  or 
two  drachms,  but  Stanley  has  recorded  cases  in  which 
an  ounce  or  more  was  found. 

It  may  happen  that  degeneration  of  the  inflam- 
matory products  or  suppuration  may  take  place  before 
the  rarefying  process  has  advanced  far  enough  to 
cause  complete  destruction  of  the  cancellous  tissue. 
The  undestroyed  bone  then  perishes,  becomes  sepa- 
rated from  the  surrounding  parts,  and  lies  Loose  in 
the  cavity  of  the  abscess. 

In  some  cases  abscess  of  bone  is  associated  with 
chronic  osteitis  of  a  considerable  portion  or  the  whole 
of  the  shaft,  the  bone  becoming  greatly  enlarged, 
thickened,  and  generally  diseased  from  end  to  end. 
Fig.  506  is  a  representation  of  a  section  of  the  tibia  in  such  a  state  of 
combined  suppuration  and  inflammatory  hypertrophy,  removed  by  amputation 
from  a  woman  who  had  suffered  for  23  years  from  the  disease.  In  such 
cases,  amputation  or  excision  is  the  sole  means  of  relief. 

The  Causes  of  Chronic  Abscess  of  Bone  are  often  somewhat  doubtful." 
It  occurs  almost  exclusively  in  scrofulous  subjects,  and  there  can  be  no  doubt 
that  the  immediate  cause  in  a  very  large  proportion  of  cases  is  the  deposit  of 
tubercle  in  the  medulla  of  the  cancellous  tissue.  This  sets  up  inflammation 
around  it,  and  finally  softens  in  the  same  way  as  in  other  parts.  In  some 
cases  the  disease  arises  apparently  fi-om  injury. 

The  Symptoms  of  chronic  abscess  of  bone  are  usually  of  the  following 
character.  The  patient,  after  the  receipt  of  an  injury,  perhaps,  has  noticed 
that  at  one  spot  the  affected  bone  has  become  swollen  and  painful  ;  the  skin 
covering  it  preserves  its  natural  colour  in  the  majority  of  cases,  but  in  some 
instances  becomes  red,  glazed,  and  oedematous  ;  the  pain,  which  is  of  a  lan- 
cinating and  aching  character,  is  usually  remittent,  often  ceasing  for  days. 
Weeks,  or  months,  and  then  returning,  under  the  influence  of  very  trivial 
causes,  with  its  original  severity.    It  is  especially  troublesome  at  night,  and 
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Fig.  504. — Abscess  in  tlie 
Head  of  the  Tibia. 
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is  always  associated  with  a  degree  of  tenderness  of  the  part ;  and,  indeed,  in 
the  intervals  of  its  accession,  it  will  be  found  on  careful  examination  that 
there  is  always  one  tender  spot  in  the  enlarged  and  indurated  bone.  The 
long  persistence,  for  years  perhaps,  of  these  signs  will  usually  point  to  the 
existence  of  a  small  circumscribed  abscess  under  the  thickened  wall  of  the 
bone.  It  must  be  borne  in  mind,  however,  that  the  same  local  symptoms  may 
be  induced  by  four  conditions  :  1.  By  a  chronic  abscess  without  necrosis. 


Fig.  505.— Bone 
Trephine. 
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2.  By  the  inclusion  of  a  small  piece  of  dead  bone 
surrounded  by  pus  within  a  dense  and  impervious 
casing.  3.  By  simple  or  syphilitic  osteitis  and 
periostitis  (p.  273),  without  suppuration  or  necro- 
sis ;  and,  4.  By  the  growth  of  a  tumour  within  the 
bone.  For  all  practical  purposes  the  diagnosis  is 
of  little  consequence,  as  the  operative  process  is 
the  same,  whether  the  symptoms  arise  from  the 
confinement  of  a  few  drops  of  pus  or  from  the 
inclusion  of  necrosed  bone,  and  the  diagnosis  of 
the  presence  of  a  tumour  can  often  be  made  only 

by  a  similar  operation.  ,    ,  j 

The  danger  of  chronic  abscess  of  the  end  of  a  long  bone  will  greatly  depend 
on  its  proxTmity  to  the  articular  surface.  If  near  this,  it  will  probably  lead 
to  perforation  of  the  cartilage,  so  that  the  pus  enters  the  joint,  wliich  then 
becomes  acutely  inflamed  and  often  destroyed.  If  the  abscess  is  due  to  the 
presence  of  softening  tubercle  the  synovial  membrane  may  become  infected, 
and  chronic  tubercular  disease  of  the  joint  (white  swelling)  may  tlius  lie 
set  up. 


j06.  —  Section  of 
Tibia,  showing  Chro- 
nic Osteitis  and  Cir- 
cumscribed Abscesses 
of  many  years'  dura- 
tion. 
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If  the  chrouic  abscess  be  situated  in  the  diaphjsis  near  the  junction  of  the 
epiphysis  with  the  shaft,  this  event  is  not  so  likely  to  occur.  The  suiTounding 
bone  simply  becomes  thickened  ;  and  though  the  health  may  suffer  from  the 
constant  wearing  pain,  the  joint  is  not  in  peril,  and  relief  may  readily  be 
given  by  operation. 

Treatment. — As  a  circumscribed  abscess  in  bone  cannot  perforate  the  dense 
osseous  structure  overlying  it  by  any  process  analogous  to  the  pointing  and 
discharge  of  an  abscess  in  the  soft  parts,  it  becomes  necessary  for  the  Surgeon 
to  open  up  a  vent  for  the  pus.  This  may  be  done  either  by  linear  osteotomy 
or  by  the  trephine.  In  some  cases  simple  linear  osteotomy,  as  described  at 
p.  274,  may  be  practised  ;  but  should  the  bone  be  much  thickened  and  the 
osseous  structures  greatly  indurated,  an  efficient  aperture  can  only  be  made  by 
means  of  the  trephine.  So  soon  as  a  vent  has  been  given  to  the  pus,  which  is 
usually  curdy,  the  patient  will  experience  great  and  permanent  relief.  In 
performing  this  operation,  the  limb  having  been  made  bloodless  by  Esmarch's 
method,  the  bone  must  be  exposed  by  a  T-  or  V-shaped  incision,  made  over 
the  spot  which  has  been  found  to  be  uniformly  tender  on  pressure  ;  and  to 
this  the  trephine  should  be  applied.  The  trephine  should  have  a  small  and 
deep  crown  of  the  size  and  shape  represented  in  Pig.  505  ;  and  it  is  well 
always  to  be  provided  with  two  instruments  of  exactly  the  same  shape  and  size, 
lest  one  become  disabled  by  the  density  of  the  osseous  case,  as  I  have  seen 
happen.  When  the  trephine  has  penetrated  to  a  sufficient  depth,  the 
button  of  bone  may  be  removed  by  means  of  an  elevator  ;  but  care  should 
be  taken  not  to  perforate  the  whole  thickness  of  the  bone.  The  diseased 
cavity  will  very  commonly  at  once  be  opened  in  this  way,  a  small  quantity  of 
pus  escaping,  which  may,  if  the  limb  be  not  bloodless,  be  readily  overlooked, 
as  it  is  carried  away  in  streaks  with  the  blood,  which  flows  freely  from  the  cut 
bone.  Should  no  pus  escape,  perhaps  a  portion  of  dead  bone  may  be  exposed  ; 
if  so,  it  must  be  removed  with  a  gouge.  But  if  neither  of  these  conditions 
be  found,  the  Surgeon  must  not  be  disappointed,  but  should  pierce  the  neigh- 
bouring osseous  tissue  in  different  directions  by  means  of  a  perforator,  when 
perhaps  the  abscess  will  be  opened  ;  should  it  not  be  so,  the  patient  will  still 
in  all  probability  be  materially  benefited  by  the  removal  of  the  circle  of  bone, 
and  the  consequent  relief  to  the  compression  of  the  osseous  tissue. 

The  operation  should,  if  possible,  be  performed  with  antiseptic  precautions. 
The  cavity  should  be  thoroughly  cleaned  with  a  small  piece  of  sponge  soaked 
in  some  antiseptic  solution  (as  chloride  of  zinc,  gr.  xx.  to  3j.),  in  order  to 
remove  any  fragments  of  necrosed  bone  or  saw-dust.  It  may  then  be  dressed 
with  any  efficient  antiseptic  dressing.  Among  the  best  are  carbolic  gauze, 
and  absorbent  iodoform  or  salicylic  wool.  The  dry  wool  dressings  may  be  left 
unchanged,  if  all  goes  on  well,  for  a  week  or  even  a  month  if  no  discharge 
soaks  through.  If  decomposition  can  be  prevented  the  cavity  often  becomes 
filled  with  a  blood-clot  into  which  the  granulation-tissue  rapidly  sprouts  from 
the  surrounding  bone,  until  in  two  or  three  weeks  it  may  be  completely  closed. 
If  the  cavity  becomes  filled  with  septic  discharges  the  process  of  healing  is 
much  delayed.  Subsequently  the  granulation-tissue  develops  into  bone  and 
the  limb  recovers  its  former  strength  and  utility. 


278      INFLAMMATION  OF  BONE  AND  ITS  EFFECTS. 


DIFFUSK    SEPTIC  OSTEOMYELITIS. 


Diffuse  acute  inflammation,  ending  in  suppuration  of  the  medullary  tissue 
of  a  bone,  may  arise  as  a  consequence  of  open  injuries,  such  as  compound 
fractures  or  amputations,  or  occur  as  an  acute  disease  arising  without  evident 
cause.  I  shall  here  deal  only  with  the  former  condition,  the  latter  being  most 
conveniently  considered  when  discussing  the  disease  commonly  known  in  this 
country  as  "  acute  necrosis." 

Acute  septic  osteomyelitis  was  formerly  a  common  consequence  of  injuries 
by  which  the  medullary  canal  was  opened,  such  as  compound  fractures  or 
amputations,  and  it  was  also  often  met  with  when  the  cancellous  tissue  only 
was  implicated,  as  in  excision  of  the  knee.  Compound  fissured  fractures  of 
the  long  bones,  such  as  result  from  gunshot  wounds,  are  specially  prone  to  be 
followed  by  it.  The  condition  is  essentially  connected  with  decomposition  of 
the  discharges  of  the  wound  through  which  the  bone  has  been  exposed,  and 
more  especially  with  the  presence  of  septic  matter  pent  up  in  contact  with  the 
open  medullary  canal  or  cancellous  tissue.  The  improved  treatment  of  wounds 
and  the  use  of  antiseptics  have  now  almost  abolished  it  in  civil  practice  though 
it  is  still  not  nncommon  in  military  surgery. 

In  certain  rare  cases  diffuse  osteomyelitis  has  been  met  with  as  the  result  of 
subcutaneous  injm'ies.  In  the  majority  of  these  cases  it  formed  a  secondary 
effect  of  general  blood-poisoning  fi-om  a  foul  wound  on  some  other  part  of  the 
body.  That  this  is  the  most  probable  explanation  of  these  cases  is  shown  by 
the  fact  that  simple  fractures  can  be  made  to  suppm-ate  in  animals,  and 
osteomyelitis  can  often  be  induced  in  the  injured  bone  by  injecting  septic 
matter  into  the  blood-stream. 

The  pathology  of  the  process  is  not  difficult  to  understand.   If  septic 
matter  be  pent  up  in  the  deep  parts  of  a  wound  in  contact  with  the  opened 
cancellous  tissue  or  the  meduUary  canal,  the  products  of  decomposition  will 
readily  diffuse  themselves  into  the  soft  medullary  tissue.    This  becomes 
acutely  inflamed,  and  pus  is  rapidly  formed ;  or  owing  to  the  confined  space 
in  which  the  medullary  tissue  is  contauied,  the  inflammatory  swelling  may 
aiTest  the  circulation  and  cause  gangi-ene.    "Whether  it  ends  in  gangrene  or 
suppuration  the  products  of  the  inflammation  in  their  turn  decompose,  and 
thus  the  process  rapidly  spreads  tln-oughout  the  medullary  tissue.  Simple 
putrefaction  is  thus  sufficient,  in  most  cases,  to  explain  the  phenomena  of 
diffuse  osteomyelitis,  without  supposing  that  any  specific  virus  is  present. 
It  is  probable,  however,  that  in  many  cases  the  wound  is  really  infected  with 
gome  specific  virus  analogous  to  that  of  phlegmonous  erysipelas  or  spreading 
gangrene,  for  diffuse  osteomyelitis  may  attack  several  patients  in  one  ward  at 
the  same  time,  and,  in  fact,  is  predisposed  to  by  all  those  conditions  which 
have  already  been  described  as  influencing  the  occurrence  of  other  infective 
processes  in  wounds.    The  pus  and  gangrenous  medulla  are  always  found  to 
contain  microscopic  organisms,  but  they  are  not  uniform  m  character.  Ihe 
process  is  often  accompanied  by  offensive  decomposition  and  blackening  ot 
the  gangrenous  tissues  from  the  generation  of  sulphuretted  hydrogen.  Septic 
osteomyehtis  is  one  of  the  most  common  causes  of  embolic  pyajmia.  ihe 
connection  between  these  conditions  ha.s  been  specially  pointed  out  by 
Sir  Joseph  Fayrer,  who  has  had  abundant  opportunities  of  studying  the 
disease  in  India.    The  frequency  with  which  pyemia  follows  this  affection  is 
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due  to  the  fact  that  the  veins  of  bone,  lying  as  they  do  in  rigid  canals,  cannot 
collapse,  a  condition  liighly  favourable  to  the  extension  of  thrombosis.  The 
thrombi  thus  formed  become  impregnated  with  the  products  of  the  unhealthy 
process,  disintegrate,  and  are  washed  on  into  the  blood-stream,  causing 
centres  of  suppm-ation  wherever  they  lodge.  It  is  this  that  makes  septic 
osteomyelitis  a  most  dangerous  disease,  frequently  proving  fatal. 

Fat-embolism  has  been  observed  in  many  cases  of  acute  osteomyelitis,  the 
liquid  fat  from  the  broken  down  marrow  being  forced  into  the  vessels  or 
lymphatics  by  the  pressure  of  the  inflammatory  exudation.  If  the  emboli  are 
impregnated  with  the  products  of  decomposition,  they  may  give  rise  to 
abscesses  in  distant  parts  where  they  lodge. 

If  the  patient  escape  the  dangers  of  pygemia,  the  disease  almost  invariably 
leads  to  more  or  less  extensive  necrosis  affecting  chiefly  the  inner  layer  of  the 
compact  tissue.  The  long  sequestra  so  frequently  removed  from  stumps, 
especially  after  amputation  of  the  thigh,  are  the  result  of  this  process  (see 
Yol.  I.,  p.  74). 

After  death,  the  appearances  presented  by  the  inflamed  bone  will,  if  it  have 
been  the  seat  of  compound  fracture,  be  usually  most  marked  in  the  upper 
fragment ;  if  it  have  been  the  seat  of  amputation  or  excision,-  they  will 
extend  through  the  whole  of  the  bone  that  is  left.  They  are  as  follows.  The 
periosteum  and  outer  surface  of  the  bone  will  appear  to  be  slightly  injected. 
On  making  a  longitudinal  section  of  the  bone,  the  medullary  canal  is  found  to 
be  filled  with  pus  or  a  reddish  puriform  fluid,  often  abominably  offensive  ;  the 
medulla  is  swollen,  soft,  pulpy,  of  a  deep  red  or  reddish-brown  coloui- ;  the 
compact  bone  has  a  pinkish  tinge,  and  the  cancellous  osseous  structure  is  often 
of  a  bright  rosy  hue.  In  a  case  of  compound  fracture,  the  contrast  between 
the  deep  coloration  of  the  inflamed  portion  of  bone  and  the  naturally  pallid 
appearance  presented  by  that  which  is  not  diseased,  and  more  particularly  the 
deep  red  hue  of  the  meduUa  in  the  one,  and  the  pale  yellowish  waxy-looking 
fat  filling  the  medullary  canal  in  the  other,  is  most  striking.  Fayrer  describes 
the  medullary  canal,  in  advanced  stages  of  the  disease,  as  being  filled  with  a 
mass  of  dead  blackened  medulla,  delris  of  bone,  and  pus. 

Symptoms. — In  acute  osteomyelitis,  after  an  injury  to  or  an  operation 
involving  the  bone,  the  limb  sweUs,  with  deep-seated  severe  aching  pain  and 
much  tenderness.  Abscesses  form  often  unconnected  with  the  original  wound, 
and  profuse  suppuration  is  established.  The  suppuration  may  amount  to  many 
ounces  of  pus  in  the  day,  and  the  discharge  is  often  dark-coloured  and  fetid. 
The  soft  parts  retract  from  the  bone,  and  this  where  exposed  is  dry,  yellow 
and  dead,  being  denuded  of  periosteum.  Septic  inflammation  and  suppuration 
of  the  diploe  are  not  uncommon  in  head  injuries.  In  such  cases  the  scalp  is 
swollen,  the  periosteum  loosened  from  the  bone,  and  the  outer  table  diy  and 
bare.  If  the  outer  table  be  cut  away  after  death,  the  diploe  will  be  found 
infiltrated  by  offensive  pus. 

The  constitutional  symptoms  are  those  of  severe  septic  fever.  The  tempera- 
ture is  seldom  below  103°  F.  In  many  cases  the  symptoms  soon  become  those 
of  acute  pyasmia.  If  the  patient  escapes  pyaemia  the  fever  subsides,  and 
subsequent  symptoms  are  merely  those  dependent  upon  the  presence  of  the 
necrosed  bone. 

Treatment  consists  in  supporting  the  patient's  strength  by  a  tonic  and 
stimulating  regimen,  and  by  scrupulous  attention  to  hygienic  rules. 
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The  less  acute  forms  of  the  disease  call  for  no  treatmeat  beyond  atten- 
tion to  cleanliness  while  the  sequestra  are  becoming  loose  enough  for 
removal. 

In  the  more  acute  forms  which  threaten  to  terminate  in  pyasmia,  nothing 
can  be  done  so  far  as  the  aiTected  bone  is  concerned,  except  its  removal ;  but 
whether  this  should  be  done  in  the  continuity  of  the  bone  or  at  the  joint  above, 
is  a  question  on  which  difierent  opinions  arc  entertained  among  surgical 
authorities.  If  an  operation  be  performed  upon  the  continuity  of  a  bone 
affected  with  diffuse  suppuration  in  the  medullary  canal,  the  septic  inflamma- 
tion will  almost  certainly  recur  in  the  part  of  the  bone  which  is  left.  Hence, 
it  is  strongly  urged  by  some  Surgeons,  especially  by  J.  Roux,  that  the  opera- 
tion should  be  performed  at  the  joint  above  the  diseased  bone,  in  preference 
to  amputation  through  its  continuity.  Roux,  who  had  extensive  experience 
in  the  Italian  war  of  1859,  successfully  disarticulated  the  thigh  at  the  hip- 
joint,  in  four  cases  of  osteomyelitis  consequent  on  gunshot-injuries  of  the 
lower  end  of  the  femur.  Of  22  cases  in  which  he  performed  secondary  dis- 
articulation at  other  joints  for  osteomyelitis,  all  recovered ;  whereas  every  case 
terminated  fatally  in  which  the  amputation  was  performed  through  the  con- 
tinuity of  the  injured  bone  after  the  battles  of  Magenta,  Montebello,  Marignano, 
and  Solferino.  On  the  other  hand,  Larrey  did  not  consider  disarticulation 
absolutely  indispensable,  even  in  cases  of  acute  osteomyelitis  ;  and  Longmore 
has  met  with  cases  in  which  recovery  has  followed  the  simple  removal  of 
portions  of  dead  bone— the  disease  in  these  instances  having  assumed  a  chronic 
form.  Fayrer  advises  that,  where  osteomyelitis  is  suspected  to  be  present  in 
a  stump  after  amputation,  the  medulla  should  be  examined  by  a  probe.  If 
this  soon  impinge  on  healthy  bleeding  medulla,  the  Surgeon  may  wait  for  the 
efforts  of  nature  to  throw  off  the  diseased  bone  ;  if,  on  the  other  hand,  the 
probe  encounter  only  dead  bone  and  pus,  then  the  sooner  amputation  is  per- 
formed the  better. 

The  special  danger  in  osteomyelitis  consists  in  the  tendency  to  the  super- 
vention of  osteophlebitis  and  pyaemia  ;  and,  in  deciding  upon  the  amputation 
or  exarticulation  of  a  bone  thus  affected,  it  is  of  the  first  importance  not  to 
delay  the  operation  until  pysemic  symptoms  have  set  in.  There  is  a  period 
between  the  development  of  the  local  inflammation  and  the  pysemic  infection, 
which  should  not  be  let  slip  by.  During  this  period  the  patient  is  affected 
by  septic  fever,  but  there  are  no  rigors.  If  once  the  characteristic  rigors 
and  the  irregular  temperature  and  profuse  sweats  of  pyaemia  have  set  in,  I 
believe  that  operation  can  be  of  no  use,  as  the  patient  will  certainly  perish 
from  secondary  abscesses  or  general  blood-poisoning.  But,  before  rigors  have 
occurred,  the  amputation  may  be  done  with  a  good  prospect  of  success.  The 
unsuccessful  results  of  the  treatment  of  this  disease  renders  it  all  the  more 
imperatively  necessary  to  prevent  it  by  the  adoption  of  efficient  antiseptic 
dressing  and  proper  attention  to  the  hygienic  siuTOundings  of  the  patient. 
In  military  practice,  however,  this  is  not  always  possible. 

It  has  been  suggested,  instead  of  amputating  at  once,  to  scoop  out  the 
medulla  with  a  sharp  spoon  and  to  introduce  iodoform  into  the  canal. 
Perkowski  has  recently  recorded  8  cases  in  which  he  carried  out  this  treat- 
ment when  the  symptoms  of  osteomyelitis  had  set  in  after  amputations.  In 
three  the  whole  of  the  medullary  canal  remaining  was  scraped  out,  and  in  the 
other  five  a  length  of  from  1|  to  3  inches  was  treated  in  this  way  ;  all 
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recovered  without  pyEemia.  The  treatment  certainly  deserves  a  trial  when 
amputation  is  for  any  reason  unadvisable. 

ACUTE  NECROSIS. 

Acute  Necrosis  is  an  acute  infective  inflammation  almost  exclusively  met 
with  before  the  growth  of  the  skeleton  has  completely  ceased.  The  affection 
is  known  by  many  other  names,  such  as  acute  diflFuse  periostitis,  phlegmonous 
periostitis,  infective  periostitis,  infective  periostitis  and  osteomyelitis,  acute 
infective  osteomyehtis,  acute  suppurative  epiphysitis,  necrosial  fever  and  bone- 
typhus  ;  but  the  term  "  acute  necrosis  "  is  perhaps  the  best  in  the  present 
state  of  our  knowledge,  as  it  does  not  imply  any  theory  as  to  the  exact  nature 
of  the  disease  and  starting  point  of  the  inflammation. 

Symptoms. — A  typical  case  of  acute  necrosis  presents  the  following  symp- 
toms. The  patient  is  usually  a  child  below  the  age  of  puberty,  and  most  com- 
monly a  male.  He  is  often  strumous  and  usually  in  somewhat  feeble  health, 
possibly  the  result  of  a  recent  attack  of  some  acute  specific  disease,  as  scarlet 
fever  or  measles.  There  is  in  most  cases  a  history  of  some  slight  injury,  but 
this  is  by  no  means  constant.  The  attack  begins  Avith  a  sudden  invasion  like 
that  of  a  specific  fever.  There  is  high  temperature,  often  reaching  105°  F.  or 
even  higher,  occasionally  with  a  rigor.  Headache,  loss  of  appetite,  thirst,  a,nd 
sometimes  vomiting  or  diarrhoea  are  present.  At  first  the  local  affection  may 
escape  observation,  and  such  cases  are  not  unfrequently  mistaken  at  the  com- 
mencement for  one  of  the  acute  specific  diseases.  By  the  second  or  third  day, 
however,  the  local  symptoms  become  manifest.  The  parts  covering  one  of  the 
long  bones,  most  commonly  the  tibia,  femur  or  humerus,  are  found  to  be 
swollen  and  acutely  tender.  At  first  the  skin  is  pale,  but  it  soon  becomes 
reddened.  By  the  fourth  or  fifth  day,  or  sometimes  not  till  the  end  of  a  week, 
distinct  fluctuation  is  recognized,  often  extending  over  the  whole  of  the  shaft 
of  the  affected  bone.  At  this  time  on  moving  the  limb,  distinct,  though 
somewhat  soft  crepitus  may  be  felt,  and  it  will  then  be  found  that  one,  or  some- 
times both  the  epiphyses  may  be  loosened  from  the  diaphysis.  As  a  rule  the 
joints  escape,  but  occasionally  one  or  both  of  the  articulations  into  which  the 
bone  enters  become  distended  with  fluid.  If  at  this  stage  an  incision  be 
made  into  the  swollen  parts  down  to  the  bone,  a  large  quantity  of  pus  escapes, 
and  on  inserting  the  finger  the  greater  part  of  the  diaphysis  may  be  felt  to  be 
denuded  of  its  periosteum.  All  this  time  the  febrile  disturbance  persists,  and 
by  the  end  of  a  week  may  assume  the  ordinary  characters  of  pyaemia. 
Symptoms  of  pneumonia,  pleurisy  and  pericarditis  and  endocarditis  may 
supervene  and  death  take  place  before  the  abscess  has  been  opened.  The 
disease  does  not,  however,  always  run  this  typical  course.  The  following  are 
the  chief  modifications  met  with.  The  threatened  suppuration  in  some  very 
rare  cases  does  not  take  place.  The  inflammation  of  the  periosteum  gradually 
subsides  in  intensity,  and  assumes  the  osteoplastic  form.  A  case  of  this  kind 
occurred  lately  in  University  College  Hospital  in  a  youth  aged  about  19. 
No  suppuration  took  place,  the  acute  symptoms  rapidly  subsided,  and  the 
femur  became  gradually  enlarged  to  more  than  double  its  natural  size  through- 
out the  whole  shaft,  from  formation  of  new  bone  under  the  periosteum.  In 
other  cases,  although  pus  forms  early,  the  extent  to  which  the  periosteum  is 
raised  from  the  bone  is  more  limited,  being  confined  to  one  end  or  the  middle 
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of  the  shaft.  In  these  cases  the  course  of  the  disease  is  usually  less  acute, 
and  the  abscess  may  become  localized  and  gradually  point  towards  the  surface. 
Separation  of  the  epiphyses  is  by  no  means  a  constant  occurrence  ;  the 
younger  the  patient  the  more  likely  is  it  to  occur.  Billroth  states  that  a 
disease  of  exactly  the  same  character  may  occur  in  adults,  but  this  is  somewhat 
doubtful. 

Pathology. — Much  difference  of  opinion  still  exists  as  to  the  exact  nature 
of  this  disease  and  its  point  of  origin.    Holmes,  and  with  him  most  English 
Surgeons,  regard  it  as  an  acute  diflFuse  inflammation  commencing  in  the 
periosteum.    Dent  and  others  have  published  cases  proving  that  at  any  rate 
it  often  arises  in  this  way.    In  Grermany  and  France  it  is  more  commonly 
described  as  acute  osteo-myelitis,  and  is  believed  to  commence  in  the  meduUa. 
There  is  no  doubt  that  in  fatal  cases  it  is  very  common  to  find  the  meduUa 
inflamed  and  often  suppurating,  but  this  is  by  no  means  constant,  and  in 
many  cases  at  least  is  evidently  secondary.    In  a  case  which  lately  occurred  in 
University  College  Hospital,  a  section  of  the  bone  showed  the  medulla  to  be 
inflamed  on  one  side  only,  in  contact  with  the  part  of  the  compact  tissue 
which  was  denuded  of  its  periosteum,  the  remainder  of  the  marrow  being 
perfectly  healthy.    The  inflammation  was  evidently  of  a  more  recent  date 
than  that  of  the  periosteum.    Others  have  supposed  that  the  compact  tissue 
is  primarily  affected,  but  of  this  there  is  no  evidence.    That  the  inflammation 
is  infective  in  character  is  shown  by  its  tendency  to  spread,  and  by  the  fre- 
quency with  which  it  is  followed  by  pyaemia,  even  before  the  abscess  has  been 
opened.    The  fact  that  the  pus  in  acute  necrosis  contains  micrococci  was 
demonstrated  by  Liicke  and  Klebs  as  long  ago  as  1874.    In  1880  Pasteur 
cultivated  the  organisms  obtained  from  a  case  of  this  disease,  and  pointed  out 
their  similarity  or  identity  with  those  he  had  found  in  common  boUs,  and  the 
further  researches  of  Becker  in  1883,  and  Eosenbach  in  1884,  added  greatly 
to  our  knowledge  of  the  characters  and  properties  of  the  micrococcus.  The 
results  of  these  observations  may  be  briefly  summarised  as  follows  : — If  a 
minute  drop  of  pus  from  a  freshly  opened  abscess  in  acute  necrosis  be  placed 
upon  a  prepared  potato  or  the  gelatine  cultivating  medium,  an  opaque 
orange-coloured  patch  soon  appears,  and  gradually  increases  in  size  until  it 
comes  to  resemble  a  spot  of  orange-yellow  oil  paint.    More  rarely  the  spot  is 
opaque  white  in  colour.    Microscopic  examination  shows  this  is  due  to  the 
growth  of  a  small  micrococcus,  to  which  Eosenbach  gave  the  name  of  the 
staphylococcus  pyogenes  aureus  or  albus.    Microscopically  the  orange  and 
white  forms  are  indistinguishable.    The  individual  micrococci  are  arranged 
in  in-egular  groups  somewhat  resembling  bunches  of  grapes  and  showing  no 
tendency  to  form  chains.    They  rapidly  liquefy  the  gelatine  uj^on  which  they 
are  growing,  and  peptones  are  abundantly  present  in  the  liquid  thus  formed. 
They  give  rise  to  no  gas  in  their  growth,  but  the  liquefied  gelatine  has  an 
unpleasant  smell,  Uke  sour  paste.    These  organisms  are,  however,  by  no 
means  limited  to  acute  necrosis,  but  are  met  with  in  many  other  acute 
suppurative  processes,  such  as  boils,  acute  mammary  abscess,  some  cases  of 
empyema,  thecal  abscess,  suppurating  wounds,  the  secondary  abscesses  of 
pyemia,  &c.    In  fact  the  staphylococcus  pyogenes,  either  in  the  white  or 
yellow  form,  is  the  most  common  organism  met  with  in  all  forms  of  acute 
suppuration.    Becker,  Krause,  Peyroud,  and  others  have  shown  that  the 
organism  is  by  itself  an  efficient  cause  of  suppuration.    If  a  pure  cultivation 
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diffused  in  sterilized  distilled  water,  is  injected  into  the  veins  of  a  rabbit  it  may 
cause  rapid  death  with  symptoms  resembling  septicaemia.  Smaller  quantities 
have  caused  death  at  a  period  as  late  as  the  seventh  day,  and  with  centres  of 
suppuration  have  been  found  in  the  joints,  muscles,  kidneys,  and,  according 
to  Krause,  in  the  marrow  of  long  bones.  In  these  cases  pure  cultivations  of 
the  staphylococcus  have  been  obtained  from  the  blood.  If  a  smaller  quantity 
be  injected  and  a  long  bone  bruised  or  broken,  suppuration  follows  at  the 
injured  part.  Lastly,  Grarre,  by  rubbing  a  pure  cultivation  from  a  case  of 
acute  necrosis  into  his  arm,  caused  the  development  of  a  crop  of  boils.  It 
seems,  therefore,  to  be  almost  proved  that  acute  necrosis  is  caused  by  the 
staphylococcus  entering  the  body  in  some  way  from  without.  If  the  condi- 
tions are  not  favourable  for  its  development,  it  is  destroyed  in  the  blood, 
probably  by  the  corpuscles.  On  the  other  hand  it  may  find  a  nidus  for  its 
development  in  the  soft  growing  tissue  beneath  the  periosteum,  or  in  the 
layer  between  the  cartilage  of  the  epiphysis  and  the  diaphysis,  the  point 
being  determined  probably  by  some  slight  injury.  If  it  develops  it  excites 
inflammation  and  suppuration  at  the  point  at  which  it  is  growing  and 
increases  in  quantity  in  the  inflammatory  exudations.  It  may  then  enter 
the  circulation  again  in  large  quantities  and  be  disseminated  through  the 
body,  as  in  the  experimental  injections  in  animals,  thus  giving  rise  to 
disseminated  suppurations  in  distant  parts,  or,  in  other  words,  to  pygemia. 
It  is  probable  that  under  ordinary  circumstances  at  least  the  organism  does 
not  multiply  in  the  blood  but  is  merely  carried  by  it.  The  mode  of  entrance 
of  the  organism  into  the  body  and  its  habitat  out  of  the  body  are  stiU  uncertain. 
In  very  rare  cases  acute  necrosis  is  preceded  by  an  unhealthy  wound  or  sore 
on  the  sm-face  of  the  body,  but,  as  a  rule,  no  such  source  of  infection  is 
present.  The  rapid  extension  of  the  suppm-ation  beneath  the  periosteum  is 
due  partly  to  the  infective  nature  of  the  pus  and  partly  to  the  fact  that  it  is 
pent  up  beneath  the  dense  fibrous  layer  of  that  membrane. 

Results. — As  the  name  "acute  necrosis"  implies,  the  disease  almost 
invariably  results  in  more  or  less  extensive  death  of  the  compact  tissue.  The 
extent  of  the  necrosis  by  no  means  necessarily  corresponds  to  the  area  from 
which  the  periosteum  has  been  raised  by  the  pus,  for  after  this  has  been 
evacuated,  the  membrane  may  adhere  again  to  a  considerable  extent,  and  the 
connection  between  its  vessels  and  those  of  the  bone  be  re-established.  In  a 
case  lately  in  University  College  Hospital  the  tibia  was  felt  to  be  bare  from  one 
end  of  the  shaft  to  the  other,  yet  after  free  incisions  were  made  no  necrosis 
followed,  except  over  an  area  of  about  one  square  inch  near  the  lower  end. 
The  after-history  of  the  dead  bone,  the  process  of  separation  of  the  sequestrum 
and  repair,  will  be  fully  described  with  necrosis  in  general. 

Diagnosis. — Before  the  local  symptoms  become  evident,  especially  in  fat 
childi-en,  the  disease  is  easily  mistaken  for  one  of  the  acute  specific  fevers.  '  So 
likely  is  this  to  happen,  that  in  oases  of  sudden  severe  febrile  disturbance  of 
doubtful  nature  in  children,  the  bones  should  always  be  examined.  "When 
the  swelling  sets  in,  it  may  be  mistaken  for  phlegmonous  erysipelas  or  cellulitis, 
but  these  conditions  are  rare  in  childhood.  When  pus  is  suspected,  a  puncture 
should  be  made  with  a  grooved  needle  or  an  aspirator,  by  which  the  diagnosis 
can  usually  be  cleared  up.  When  an  epiphysis  is  separated  the  affection  may 
be  mistaken  for  disease  of  the  neighbouring  joint. 

Prognosis. — The  prognosis  of  acute  necrosis  is  always  grave,  but  as 
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Billroth  points  out,  it  is  probably  not  so  fatal  as  hospital  statistics  would 
make  it  appear.  The  milder  cases,  in  which  the  extension  of  the  inflammation 
is  limited,  are  often  treated  at  home,  and  come  under  hospital  treatment  only 
at  a  later  period,  for  removal  of  the  sequestra.  In  fact,  the  great  majority  of 
cases  of  extensive  necrosis  of  the  long  bones  in  young  subjects  are  the  result 
of  this  disease. 

Treatment. — The  only  treatment  is  to  cut  down  upon  the  bone  and  let  out 
the  pus  at  the  earliest  possible  period.  In  the  thigh  the  incision  is  best  made 
on  the  outer  side  ;  in  the  leg  in  front,  over  the  tibia.    If  the  lower  end  of  the 

femur  is  chiefly  affected  the  incision  should  be  parallel 
to  the  anterior  border  of  the  biceps.  In  this  way  the 
ham  may  be  opened  up  without  endangering  the 
synovial  pouch  of  the  knee.  The  incisions  must  be 
free,  and  if  necessary  several  may  be  made.  The 
wounds  must  be  well  drained  and  treated  antiseptically. 
If  the  discharges  be  allowed  to  decompose,  the  danger 
of  the  patient  will  be  greatly  increased.  The  result 
of  the  treatment  is  to  relieve  immediately  the  consti- 
tutional symptoms  and  arrest  the  progress  of  the 
disease,  but  in  a  certain  proportion  of  cases  general 
infection  may  have  taken  place  before  the  abscess  is 
recognized,  and  the  result  is  then  always  fatal. 

If  after  the  incisions  have  been  made  the  discharge 
remains  very  profuse  and  threatens  to  exhaust  the 
patient,  amputation  may  sometimes  be  necessary.  In 
the  arm  or  thigh,  as  there  is  only  a  single  bone,  a 
splint  must  be  applied,  lest  spontaneous  fracture 
should  occur.  If  the  shaft  of  the  bone  is  separated 
at  each  end  ft'om  the  epiphyses  and  lies  loose  in  the 
cavity  of  the  abscess,  it  becomes  a  question  whether  it 
should  be  removed  at  once  or  left  in  the  hope  that  it 
may  partly  recover  or  may  at  least  serve  as  a  support 
during  the  formation  of  the  new  bone  from  the 
periosteum.  ISTumerous '  cases  have  been  recorded  by 
Hohnes,  J.  Bell,  Macnamara  and  others,  in  which 
early  removal  has  been  practised  with  excellent  results. 
Fig.  507  represents  the  shaft  of  the  tibia  removed  in 
this  way  by  C.  Heath  with  a  most  satisfactory  result. 
New  bone  is  slowly  formed  from  the  periosteum,  and 
after  a  few  months  the  limb  is  in  most  cases  almost  as  strong  as  before  the 
operation.  The  removal  of  the  bone  can  usually  be  accomplished  by  simply 
exposing  it  by  a  free  incision,  laying  hold  of  it  with  the  lion  forceps  and 
twisting  it  out.  In  some  cases  the  operation  is  facilitated  by  dividing  the 
shaft  into  two  pieces  with  a  chain-saw.  If  the  bone  on  examination  bt 
found  to  be  firmly  attached  it  should  be  left  alone.  It  is  only  in  those  cases 
in  which  there  is  reason  to  beheve  that  the  whole  diaphysis  is  separated  from 
the  periosteum  and  the  epiphyses  that  the  operation  is  justifiable. 


Fig.  607.— The  diaphysis  of 
the  Tibia  removed  early  in 
a  case  of  acute  necrosis. 
The  whole  shaft  is  not 
dead,  but  is  partly  covered 
by  a  thin  adherent  layer  of 
new  hone,  shown  on  the 
left  side  of  the  figure. 
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OAEIBS. 

The  term  Caries  lias  been  used  with  considerable  laxity,  so  that  it  cannot 
be  said  to  have  any  definite  pathological  meaning.  It  is  in  fact  applied 
to  every  slowly  progressive  ulceration  of  bone  except  that  concerned  in  the 
separation  of  a  sequestrum  from  the  surrounding  living  bone.  All  these 
processes  belong  to  the  class  of  rarefying  inflammations  of  bone,  that  is  to  say, 
the  bony  tissue  is  gradually  absorbed  before  an  advancing  inflammatory  new 
growth  proceeding  from  the  vascular  tissue,  either  in  the  medulla  of  cancellous 
bone,  or  in  the  Haversian  canals  of  compact  bone.  These  processes  have 
already  been  described  (pp.  264,  269). 

The  modifications  of  caries  depend  upon  the  cause  of  the  disease,  the  part 
of  the  bone  affected,  and  the  stage  of  the  process  in  which  suppuration,  or 
degeneration  of  the  inflammatory  products  take  place. 

Causes  and  Varieties  of  Caries. — Caries  may  be  divided  according  to 
its  cause  into  simple,  tubercular  and  sypMlitic.  All  forms  are  predisposed  to 
by  those  constitutional  conditions  which  predispose  to  inflammation  generally. 
The  disease  is  common  in  strumous  subjects,  in  whom,  as  before  stated  (see 
Scrofula,  Vol.  I.,  p.  1090),  inflammation  is  prone  to  be  set  up  by  slight  causes 
and  to  persist. 

Simple  Caries  occurs  under  various  conditions.  When  a  joint  has  been 
wounded,  and  suppuration  with  destruction  of  the  cartilages  has  taken  place, 
the  progressive  ulceration  that  may  occur  in  the  exposed  cancellous  tissue  is 
commonly  spoken  of  as  caries.  In  this  case  it  is  due  partly  to  the  irritation 
of  the  septic  discharges,  but  chiefly  to  the  friction  of  the  diseased  surfaces 
against  each  other.  It  seems  probable,  also,  that  in  some  cases  of  caries  of 
the  spine,  the  disease  may  originate  in  an  injury  of  the  soft  growing  tissue 
between  the  epiphyses  and  the  body  as  the  result  of  some  concussion  or 
forcible  flexion.  Owing  to  some  constitutional  weakness  on  the  part  of  the 
patient,  and  still  more  to  the  slight  mechanical  irritation  which  must  occur 
whenever  the  part  is  moved  or  the  weight  of  the  body  thrown  upon  it,  chronic 
rarefying  osteitis  may  be  set  up,  with  progressive  destruction  of  the  bone. 
This  may  occm-  without  the  formation  of  pus,  as  in  the  condition  known  as 
"  dry  caries."  That  the  persistence  of  the  process  is  in  many  cases  due  solely 
to  the  friction  of  the  diseased  surfaces  upon  each  other  is  shown  by  the 
readiness  with  which  cure  takes  place  when  this  is  prevented  and  perfect  rest 
is  obtained.  Thus,  in  traumatic  caries  of  a  joint,  if  the  limb  be  fixed  so  that 
all  movement  is  impossible,  or  if  the  articular  surfaces  become  separated  by 
dislocation,  the  carious  bone  usually  heals  rapidly. 

In  these  cases  of  simple  caries  if  a  section  of  the  bone  be  made  perpendicular 
to  the  carious  surface  the  disease  will  be  found  not  to  extend  to  any  great 
depth.  In  the  layer  that  is  affected  the  bony  cancelli  are  thinned  and  in  part 
destroyed  near  the  surface,  so  that  in  a  macerated  specimen  the  tissue  looks 
more  spongy  than  natural.  In  the  spaces  the  normal  medullary  fat  is  replaced 
by  granulation  tissue. 

Tubercular  Caries  is  by  far  the  most  common  form  of  the  disease.  The 
observations  of  all  pathologists  during  the  last  few  years  have  tended  to  prove 
that  the  great  majority  at  least  of  all  cases  of  caries  affecting  the  vertebras, 
the  short  bones  of  the  hand  and  foot,  and  the  cancellous  tissue  of  the  heads  of 
the  long  bones  are  dependent  upon  the  presence  of  tubercle.    Not  only  is  the 
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anatomical  structure  of  tubercle,  the  tubercle  nodule  or  follicle  (see  Vol.  I., 
p.  1082),  present  with  great  frequency  in  the  diseased  cancellous  spaces,  but  the 
presence  of  the  tubercle  bacillus  has  been  repeatedly  demonstrated  by  the 
microscope  and  by  inoculation  on  animals. 

The  fact  that  Billroth  has  found  cheesy  tubercular  deposits  in  internal 
organs  in  54  per  cent,  of  the  cases  of  caries  examined  by  him  is  a  strong 
confirmation  of  this  view.  The  lungs  were  most  commonly  affected.  It  is 
probable  that  in  many  of  these  the  general  infection  was  secondaiy  to  the 
disease  of  the  bone,  though  it  is  quite  possible  that  in  many  the  reverse  may 
have  been  the  case.  In  some  cases  an  injury  serves  as  the  starting  point  of 
the  disease,  the  tubercle  being  deposited,  as  a  secondary  complication. 

Tubercle  undergoes  the  same  changes  in  bone  as  elsewhere ;  it  excites  in- 
flammation in  the  tissues  in  which  it  is  lying,  varying  in  intensity  with  the 
general  health  of  the  patient  and  with  the  presence  or  absence  of  accessory 
sources  of  iii'itation,  such  as  friction,  or  want  of  rest,  or  the  presence  of 
septic  matter.  The  products  of  the  tuberculous  process  tend  to  early  de- 
generation and  caseation,  subsequently  softening  and  giving  rise  to  clironic 
suppuration  or  more  rarely  undergoing  calcification.  Many  different  terms  ai-e 
applied  to  tuberculous  caries,  according  to  these  modifications  of  the  process. 

When  the  inflammatory  new  growth  forms  rapidly  in  the  cancellous  spaces, 
which  thus  soon  become  filled  with  vascular  granulation-tissue  containing 
numerous  tubercle  nodules  scattered  through  it,  before  which  the  bony 
cancelli  waste  away  and  finally  disappear,  the  disease  is  termed  ftmgatinff  caries 
or  caries  fungosa.  This  form  is  common  in  the  short  bones  and  in  the 
epiphyses  of  long  bones.  If  the  morbid  process  reaches  the  cavity  of  a  joint 
the  fungating  granulation-tissue  sprouts  into  it,  and  spreads  over  the  cartilages 
and  synovial  membrane,  leading  finally  to  complete  destruction  of  the  articula- 
tion (see  Diseases  of  Joints).  After  reaching  a  certain  degree  of  develop- 
ment, fatty  degeneration  sets  in  in  the  new  tissue,  and  this  is  usually  followed 
by  softening  and  slow  suppuration.  When  the  bone  is  extensively  destroyed,  as 
is  frequently  seen  in  the  vertebrae,  without  the  formation  of  pus,  the  disease  is 
termed  dry  caries  or  caries  sicca.  In  dry  caries  the  granulation-tissue  may  be 
partly  absorbed  and  partly  developed  into  new  bone,  if  recovery  takes  place 
Avithout  the  formation  of  pus  at  any  stage  of  the  disease.  Thus  in  many  cases 
of  recovery  from  caries  of  the  spine  we  find  the  whole  body  of  a  vertebra  has 
disappeared,  those  above  and  below  it  having  come  in  contact  with  each  other 
and  become  firmly  united  by  new  bone  (see  Caries  of  the  Spine).  When  sup- 
puration takes  place  the  process  is  usually  slow,  the  result  being  the  formation 
of  a  chronic  abscess  with  thick,  curdy  pus,  which  gradually  advances  towards 
the  surface.  A  large  proportion  of  all  chronic  abscesses  met  with  in  surgical 
practice  arise  in  this  way.  When  the  abscess  opens  on  the  surface,  exposing 
the  diseased  bone  to  the  air,  the  process  is  spoken  of  as  open  caries. 

It  frequently  happens  that  caseation  or  chronic  suppuration  takes  place 
before  the  cancellous  bone  has  been  completely  destroyed  in  the  rarefactive 
process.  The  unabsorbed  fragments  then  being  cut  off  from  their  nutrition 
perish,  and  we  thus  get  the  condition  known  as  caries  necroiim  or  vrcrohc 
mries!  The  fragments  of  dead  bone  may  be  of  considerable  size,  forming 
large  sequestra  surrounded  by  carious  bone,  or  may  be  so  small  as  merely  to 
give  a  gritty  feel  to  the  degenerated  granulation-tissue  in  which  they  are 
lying.    Tubercular  caries  very  commonly  assumes  this  form. 
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On  examining  a  macerated  specimen  of  bone  from  a  case  of  tubercular 
caries  it  will  be  found  to  be  much  more  porous  and  fragile  than  natural, 
the  cancelh  being  thinned  and  the  spaces  enlarged.  Here  and  there  cavities 
will  be  seen  where  the  cancelli  have  been  completely  destroyed  and  the 
spaces  have  coalesced.  In  these  cavities  loose  pieces  of  dead  bone  may  be 
lying.  A  fresh  specimen  shows  the  following  appearances  proceeding  from  the 
circumference  to  the  centre  of  the  carious  patch.  The  earliest  morbid  change 
is  increased  vascularity  of  the  medullary  tissue,  which  is  redder  than  natural  ; 
the  next  change  observed  is  that  the  normal  fatty  or  dark  red  semi-fluid 
marrow  has  become  replaced  by  pink  gelatinous  granulation-tissue,  and  that 
the  cancelli  are  becoming  thinned.  Nearer  the  centre  the  bony  cancelli 
entirely  disappear,  and  the  new  tissue  becomes  opaque  and  pale  yellow  from 
fatty  degeneration.  In  the  centre  it  may  form  a  caseous  mass,  softening 
in  parts  into  a  thick,  curdy,  puriform  fluid.  Grey  granulations  are  seldom  to 
be  recognized.  If  they  are  seen  they  are  more  likely  to  be  found  near  the 
circumference  where  they  have  not  yet  been  concealed  by  the  further  inflam- 
matory changes  around  them.  Caries  necrotica  presents  the  same  appear- 
ances, with  the  addition  of  fragments  of  dead  bone,  mixed  with  the 
degenerating  inflammatory  products.  If  these  are  decomposing  they  will  be 
black  or  grey  in  colour  ;  if  not,  they  are  white.  If  the  process  have  been 
very  chronic,  small  patches  of  opaque  white  bone  may  be  found,  in  which 
calcification  has  taken  place  in  the  inflammatory  products  filling  the  cancelli. 

In  simple  or  dry  caries  the  same  appearances  are  found,  but  there  is  not  fatty 
degeneration.  The  gi-anulation-tissue  maintains  its  pink  gelatinous  appearance 
throughout. 

Syphilitic  Caries  has  already  been  described  (see  Syphilis,  Vol.  I.,  p.  1152). 

It  affects  most  commonly  the  surface  of  bones  and  is  then  the  result  of  a  soften- 
ing sub-periosteal  gumma.  The  disease  does  not  penetrate  deeply,  but  leaves 
the  surface  rough  and  porous,  and  is  accompanied  by  a  good  deal  of  inflam- 
mation of  the  soft  parts  around  the  affected  bone.  It  occurs  most  frequently 
in  adults  and  is  very  chronic.  Like  tubercular  caries  it  is  occasionally  com- 
pUcated  by  necrosis  of  smaller  or  larger  fragments  of  the  affected  bone. 

Caries  is  divided  also  into  superficial,  central,  or  articular,  according  to  the 
part  of  the  bone  which  it  affects. 

In  all  forms  of  caries  in  which  suppuration  takes  place  as  soon  as  the  result- 
ing abscess  is  opened,  decomposition  of  the  discharges  ensues,  unless  precau- 
tions be  taken  to  prevent  it,  and  the  irritation  caused  by  the  contact  of  the 
septic  matter  with  the  diseased  surface  tends  to  perpetuate  the  chronic  inflam- 
mation and  cause  extension  of  the  destruction  of  the  bone. 

In  all  cases  of  caries  the  neighbouring  periosteum  is  swollen  and  thickened 
and  new  bone  is  formed  beneath  it.  In  central  caries  the  compact  tissue  is 
usually  somewhat  rarefied. 

Situation  of  Caries. — Billroth  and  Menzel  of  Vienna  have  examined  the 
question  of  the  relative  frequency  of  caries  in  different  bones.  In  1,996  cases 
the  numbers  were  :  skull,  161  ;  facial  bones,  44  ;  vertebral  column,  702  ; 
sternum,  clavicle,  and  ribs,  184  ;  bones  of  shoulder-joint,  28  ;  elbow-joint,  93  ; 
wrist  and  hand,  41  ;  pelvis,  80  ;  hip-joint,  189  ;  knee-joint,  238  ;  ankle-joint 
and  foot,  150  ;  scapula,  4  ;  humerus  (shaft),  13  ;  radius,  2  ;  ulna,  4  ;  femur 
(shaft),  31  ;  tibia,  30  ;  fibula,  2.  A  classification  in  regions  gives  :  head 
and  spine,  1091  ;  upper  limbs,  185  ;  lower  limbs,  720.     Hence  it  appeara 
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thac,  while  any  bone  may  be  affected  with  caries,  it  is  most  frequently  met 
with  in  short  and  cancellous  bones. 

Symptoms. — The  symptoms  indicative  of  the  occurrence  of  caries  are  very 
equivocal,  and  are  not  unfrequently,  in  the  early  stages,  mistaken  for  those  of 
ordinary  abscess  or  rheumatism.  They  consist  of  pain  in  the  bone,  sometimes 
with  a  good  deal  of  redness  and  swelling  in  the  soft  tissues  covering  it ; 
abscess  at  last  forms,  often  of  considerable  size  ;  and,  on  letting  out  the  pus, 
the  character  of  the  disease  will  be  recognized,  as  the  bare  and  rough  bone 
may  be  felt  with  a  probe,  which  sinks  into  depressions  upon  its  surface,  which 
though  rough,  yields  readily  to  the  pressure  of  the  instrument.  The  cavity  of 
the  abscess  gradually  contracts,  leaving  fistulous  openings,  which  discharge 
pus  in  varying  amount.  The  discharge  is  ft-equently  fetid, 
unless  means  be  taken  to  prevent  its  decomposition.  Granules 
of  bone,  the  minute  sequestra  from  necrotic  caries,  are  often 
intermixed  with  it,  and  it  has  been  shown  to  contain  a  con- 
siderable excess  of  phosphate  of  lime.  The  fistulous  openings 
are  generally  surrounded  or  concealed  by  high  spongy  granula- 
tions, and  the  neighbouring  skin  is  duskily  inflamed. 

These  sinuses  or  fistulse  are  often  long  and  tortuous.  They 
wind  along  and  around  the  muscles,  the  pus  finding  its  way 
along  the  lines  of  least  resistance  in  the  inter-muscular  planes 
of  areolar  tissue,  the  external  opening  being  often  situated  at 
a  considerable  distance,  perhaps  many  inches,  from  the  diseased 
bone.  In  these  cases  a  long  and  flexible  probe  is  required  to 
traverse  the  sinuosities  of  the  fistulous  track  so  as  to  reach  the 
bone  at  its  extremity  ;  and  here  Sayre's  vertebrated  probe 
(Fig.  508)  is  sometimes  useful,  being  flexible  and  accommo- 
dating itself  to  the  windings  of  the  canal.  A  sunilar  instru- 
ment has  been  devised  also  by  Steele  of  Bristol. 

The  diflBculty  of  draining  these  long  sinuses  often  leads  to 
the  accumulation  of  septic  pus,  at  a  certain  degree  of  pressure 
in  the  deeper  parts,  in  consequence  of  which  the  suppuration 
may  be  maintained  almost  indefinitely,  the  patient  finally 
perishing  from  exhaustion,  hectic,  chronic  septic  poisoning,  or 
albuminoid  degeneration  of  internal  organs. 

Treatment. — The  treatment  of  caries  will  vary  with  its 
cause.  In  simple  caries,  the  result  of  injury,  recovery  will 
usually  take  place  if  the  part  be  put  at  perfect  rest,  as  by 
fixing  a  diseased  joint  by  means  of  a  splint  or  by  the  application  of  a  proper 
apparatus  to  a  diseased  spine,  while  at  the  same  time  the  general  health  is 
maintained  by  attention  to  the  ordinary  rules  of  hygiene,  change  of  air  and  a 
nutritious  diet.  Should  there  be  an  open  wound  strict  attention  must  be  paid 
to  drainage,  and  to  the  prevention  of  decomposition  in  the  discharges. 

SVphiUtic  caries  is  usually  readily  cured  by  the  ordinary  treatment  ol 
syphilis,  iodide  of  potassium  being  especially  useful,  and  by  the  application  ol 
iodoform  or  iodide  of  starch  ointment  (see  Syphilis,  Vol.  I.). 

The  treatment  of  tuUrcular  caries,  which,  as  before  stated,  is  by  tai'  tne 
most  common  form,  must  be  conducted  with  reference  to  the  constitiitional 
condition  which  predisposes  to  it  as,  well  as  by  attention  to  the  local  disease. 
In  many  cases,  especially  in  young  subjects,  perfect  rest  of  the  diseased  part. 


Fig.  508.— 
Sayre's  Verte- 
brated Probe. 
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combined  with  means  calculated  to  improve  the  general  health,  will  be 
sufficient  to  effect  a  cure.    Hence  it  is  well  not  to  be  in  too  great  a  hurry  to 
interfere,  by  operative  means,  in  caries  of  the  small  bones  of  children.  I 
have  often  seen  cases,  especially  of  caries  of  the  bones  of  the  hands  and  feet, 
in  which  an  operation  for  the  removal  of  the  diseased  bone  was  apparently  in^' 
dispensable,  recover  spontaneously  on  change  of  air,  and  attention  to  the  general 
health  of  the  child  ;  the  disintegrated  particles  of  the  diseased  bone  beino- 
eliminated  piecemeal.  ° 
In  the  earlier  stages  of  caries,  should  there  be  any  acute  inflammatory 
symptoms,  measm-es  should  be  taken,  by  means  of  appropriate  local  and  con- 
stitutional antiphlogistics,  to  subdue  the  activity  and  limit  the  extension  of  the 
disease ;  and  when  this  has  fallen  into  a  chronic  state,  constitutional  alteratives 
should  be  employed.    Amongst  these,  cod-liver  oil,  the  iodides,  and  change  of 
air,  more  especially  to  the  sea-side  when  the  patient  is  young,  should  hold  the 
first  place.    Counter-irritation  is  of  little  avail  in  these  cases  in  arresting  the 
progress  of  the  disease.    By  means  of  blisters  or  iodine,  thickening  of  the 
periosteum  and  of  the  soft  structures  covering  the  diseased  patch  of  bone  may 
be  lessened,  and  pain  subdued  ;  but  the  real  progress  of  the  osseous  disease 
cannot,  I  thmk,  be  influenced  by  such  means  when  once  it  has  passed  the 
earliest  stage. 

When  nature  seems  unable  to  eliminate  the  carious  bone,  all  reparative 
action  having  ceased,  or  being  inefficient  for  the  restoration  of  the  integrity 
of  the  part,  an  operation  becomes  necessary.  Should  there  be  any  acute 
mflammation,  either  of  the  bone  or  of  the  surrounding  tissues,  any  operative 
procedure  should  be  delayed  till  this  has  been  subdued,  otherwise  it  may 
merely  give  a  fresh  impetus  to  the  disease.  Under  all  circumstances  the 
strictest  attention  should  be  paid  to  the  prevention  of  putrefaction  in  the 
discharges,  lest  septic  osteomyelitis  of  the  affected  bone  should  follow  the 
operation. 

Operations.— The  operations  practised  upon  carious  bones  are  of  four 
kmds  ;  consisting  either  in  simple  Removal  of  the  Diseased  Portion  of  Bone  • 
m  Lxcision  of  the  Carious  Articular  End  ;  in  Resection  of  the  whole  of  the 
iione  affected  ;  or  in  Amputation  of  the  Whole  Limb. 

Before  proceeding  to  the  Removal  of  the  Carious  Portion  of  the  Bone  the 
limb  should  be  rendered  bloodless  by  Esmarch's  method,  as  the  operator  will 
then  be  able  to  see  exactly  what  he  is  doing,  instead  of  working  in  a  deep 
nole  hlled  with  blood.  The  diseased  portion  of  bone  is  then  exposed  by  a  suitable 
mcision  through  the  soft  parts.    The  carious  bone  is  best  removed  in  most  cases 
by  means  of  a  Volkmann's  sharp  spoon,  or  a  gouge.    As  a  rule,  the  gouge 
^  only  necessary  to  remove  the  superficial  parts  of  the  bone  in  central  caries. 
J^or  cleaning  out  the  actual  cavity  the  spoon  is  much  better,  as  it  is  less  likely 
to  injure  surrounding  parts,  and  by  using  instruments  of  various  shapes  every 
part  of  the  cavity  may  be  cleaned  in  the  same  way  as  a  dentist  cleans  a  carious 
tooth.    In  some  cases  it  may  be  necessary  to  use  a  small  trephine  to  open  up 
the  cavity  m  the  affected  bone.    I  have  found  the  gouge-forceps  (Fig.  516) 
very  useful  in  clearing  away  angular  fragments  and  projections  of  bone.  In 
some  cases  Marshall's  osieoirite  (Fig.  509)  will  be  found  a  very  serviceable 
instrument,  clearing  away  the  softened  carious  bone  without  risk  to  the  sur- 
rounding healthy  structures. 

In  removing  carious  bone  with  these  instruments,  the  Surgeon  mav  be 
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sometimes  at  a  loss  to  know  when  he  has  cut  away  enough.    In  this  he  may 
generally  be  guided  by  the  dift'ereoce  in  texture  between  the  diseased  and 
healthy  bone  ;  the  former  cutting  soft  and  gritty,  readily  yielding  before  the 
instrument,  Avhilst  the  latter  is  hard  and  resistent ;  so  that,  when  all  tlic 
disease  is  removed,  the  walls  of  the  cavity  left  will  be  felt  to  be  compact  and 
smooth.    In  some  cases,  the  healthy  bone  may  have  been  softened  by  inflamma- 
tion ;  should  there  be  any  doubt  as  to  the  condition  of  what  has  been  gouged 
out,  the  question  may  be  settled  by  putting  the  detritus  into  water,  wtien,  if 
carious,  it  will  become  either  white  or  black,  whereas  if  healthy,  but  inflamed, 
ib  will  preserve  its  red  tint.    In  operating  on  young  children  especially,  it  is 
important  not  to  use  too  much  force,  lest  the  inflamed,  but  otherwise  healthy 
though  somewhat  softened  bone,  be  cut  away  together  with  that  affected  by 
caries.  After  the  operation  the  cavity  must  be  carefully  cleaned 
to  remove  any  detritus  or  loose  fragments  that  may  be  left 
behind.    This  is  best  done  by  means  of  pieces  of  sponge  held 
in  a  pair  of  forcipressure  forceps.    The  sponges  should  be 
moistened  with  chloride  of  zinc  (gr.  xl.  to  Bj)  so  as  to  disinfect 
the  wound  thoroughly.  All  unhealthy  granulation-tissue  lining 
the  sinuses  should  be  scraped  away  with  the  sharp  spoon.  A 
few  grains  of  iodoform  may  be  introduced  into  the  cavity  and 
a  small  piece  of  green  oiled  silk  may  be  put  on  the  wound  to 
prevent  scabbing.    Unless  the  wound  is  large  it  may  be  left 
open  to  heal  by  granulation.    In  large  wounds  a  catgut  stitch 
may  be  put  in  at  each  end.    Drainage-tubes  should  be  avoided 
if  possible.    The  best  dressing  is  iodoform  or  salicylic  wool, 
apphed  so  as  to  form  a  covering  about  an  inch  and  a  half  to 
two  inches  thick  over  the  wound,  and  extending  at  least  six 
inches  on  each  side  of  it.    This  may  be  changed  at  the  end  of 
■m       ^  ^^^^  purpose  of  removing  the  drainage-tube  if  one 

IfpiB       has  been  inserted.    A  similar  dressing  is  then  applied,  and  if 
rSfl       '^^'^^  P^^'*^  affected  is  near  a  joint,  a  plaster-of-Paris  bandage 
i  ^    H      may  be  put  over  it  and  left  on  for  a  month  or  six  weeks,  unless 
some  discharge  shows  out  from  beneath  it,  or  the  patient 
complains  of  pain,  or  suffers  from  febrile  disturbance.  A 
considerable  number  of  cases  have  been  treated  in  this  way  in 
University  College  Hospital  with  the  best  results.    In  a  large 
proportion  the  wound  has  been  found  completely  healed  when 
the  second  dressing  was  removed.    If  the  cavity  be  of  very  large  size,  more 
frequent  dressings  may  be  necessary.    If  the  materials  for  this  dressing  arc 
not  at  hand  the  wound  may  be  dressed  with  carbolic  oil,  glycerine  and  carbolic 
acid  tercbenc  and  oil,  or  any  other  eflicient  antiseptic  application. 

Instead  of  removing  the  afl'ected  bone  by  means  of  instruments,  Pollock  has 
recommended  that  it  should  be  dissolved  by  the  apphcation  of  a  strong  solu- 
tion of  sulphuric  acid.  The  treatment  is  carried  out  as  follows  :  the  carious 
surface  or  cavity  being  exposed  as  before  described,  a  solution  of  equal  parts  ol 
stroncr  sulphuric  acid  and  water  is  applied  by  means  of  a  glass  brush  oi  lod, 
'nd  this  may  be  repeated  daily  till  the  whole  surface  is  qu.te  free  from  diseased 
hone  In  deep  cavities  a  piece  of  lint  soaked  in  a  weaker  solution  (one  part 
of  the  acid  to  five  or  six  of  water)  may  be  stuffed  in  and  left  for  two  or  thrcj. 
days.    The  slough  resulting  may  in  a  day  or  two  more  be  peeled  ot 
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forceps  cand  the  application  repeated  if  any  diseased  bone  can  still  be  seen. 
The  treatment  is  said  to  be  efficacious,  and  the  pain  accompanying  it  is  not 
severe. 

When  caries  aifects  the  articular  ends  of  the  bones,  as  those  that  enter  into 
the  formation  of  the  elbow  or  shoulder-joints,  it  may  be  so  situated  as  not  to 
admit  of  removal  in  the  way  just  indicated,  but  to  require  Ejxision  of  the 
diseased  articulation :  this  operation  we  shall  consider  in  a  subsequent  Chapter. 
When  caries  involves  a  bone  so  extensively  that  neither  of  the  preceding  plans 
can  successfully  be  put  into  operation,  it  becomes  necessary  to  perform  either 
the  Resection  of  the  whole  of  the  bone,  if  it  be  of  small  size,  or  Amputation  ol" 
the  limb,  if  of  greater  magnitude  or  if  the  neighbouring  joints  be  extensively 
affected.  Thus,  for  instance,  resection  of  the  os  calcis  may  be  required  for 
caries  of  that  bone ;  while,  if  the  whole  of  the  tarsus  be  affected,  amputation 
is  the  only  resource. 


NECBOSIS. 


The  transition  from  Caries  to  Necrosis  is  easy.  Claries  may  be  regarded 
as  a  condition  closely  analogous  to  ulceration  of  the  soft  tissues  ;  "^whilst 
necrosis  must  be  looked  upon  as  identical  with  gangrene.  Whilst  caries, 
however,  chiefly  affects  the  cancellous  structure,  necrosis  is  met  with  in  the 
compact  tissue  of  bone,  and  occurs  far  more  frequently  in  the  shafts  than 
in  the  articular  ends  of  the  long  bones.  It  is,  however,  an  error  to  suppose 
that  the  cancellous  structure  is  exempt  from  necrosis  ;  thus  in  the  head 
of  the  tibia,  or  in  the  os  calcis,  small  masses  of  necrosed  bone  are  not 
unfrequently  found  lyiug  in  the  interiors  of  carious  or  suppurating  cavities. 
Different  bones  are  affected  by  necrosis  with  varying  degrees  of  frequency. 
The  tibia  at  its  anterior  part  is  most  frequently  diseased  ;  the  femur  in  its 
lower  third  is  also  very  commonly  affected.  The  lower  end  of  the  humerus  is 
not  so  often  necrosed  ;  but  not  uncommonly  the  phalanges  of  the  fingers  from 
whitlow,  the  skull  from  syphilis,  the  lower  jaw  fi'om  the  emanations  evolved  in 
the  manufacture  of  phosphorus  matches,  and  the  clavicle  and  ulna  from  injury 
or  constitutional  causes,  are  found  affected  by  necrosis. 

Causes.— The  causes  of  necrosis  are  very  various.  We  have  just  seen 
that  It  IS  Predisposed  to  by  the  structure  of  particular  parts  of  bone,  and 
18  more  frequent  in  some  bones  than  in  others.  Among  the  constitutional 
conditions  which  predispose  to  it,  we  must  rank  in  the  first  line  scrofula  and 
syphilis.  Acute  febrile  disturbance,  more  particularly  scarlet  and  typhoid 
fevers,  are  not  unfrequent  causes  of  necrosis  in  the  young.  Scarlet  fever 
•especially  is  apt  to  be  followed  by  pains  in  the  leg  and  about  the  knee, 
which  at  first  appear  to  be  of  a  rheumatic  character,  but  which  speedily  run 
into  abscess  and  are  attended  by  all  the  symptoms  of  the  most  acute  form  of 
necrosis. 

Most  of  the  local  conditions  which  give  rise  to  necrosis  of  bone  have 
fccen  already  described,  and  require  merely  to  be  mentioned  here.  Before  the 
^ige  of  puberty  almost  all  cases  of  extensive  necrosis  of  the  shafts  of  long  bones 
are  the  result  of  acute  diffuse  periostitis  or  acute  necrosis  (see  p.  281).  In  the 
cancellous  tissue  necrosis  is  sometimes  the  result  of  acute  osteomyelitis,  but 
more  commonly  arises  from  a  more  chronic  form  of  inflammation,  often 
tubercular,  accompanied  by  caseation  of  the  inflammatory  products  by  which 
the  vascular  supply  of  the  affected  area  is  cut  off.    Acute  osteomyelitis  follow- 
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ing  injuries  of  bone  is  a  common  cause,  especially  after  amputations  (p.  2G7),  or 
should  the  same  condition  arise  without  injury  (p.  2G8j,  the  same  result  takes 
place.  Chronic  periostitis  and  osteitis,  when  the  disease  assumes  the  osteoplastic 
form,  may  gradually  lead  to  necrosis  by  obliteration  of  the  Haversian  canals 
(p.  266). 

Sometimes  the  death  of  bone  results  from  the  extension  of  inflammation 
to  it  from  the  neighbouring  tissues,  as  in  some  cases  of  whitlow,  or  from  the 
destruction  of  its  periosteum  by  a  neighbouring  abscess. 

Syphilitic  necrosis  arises  in  three  ways  :  first,  from  superficial  ulceration 
extending  till  it  reaches  the  bone  and  destroys  its  periosteum ;  secondly,  by 
the  formation  of  sub-periosteal  gummata,  which  finally  soften  and  thus  cut 
off  a  piece  of  bone  from  its  vascular  supply  ;  and  thirdly,  by  gradual  obhtera- 
tion  of  the  Haversian  canals  in  chronic  syphilitic  osteitis. 

In  all  these  forms  the  immediate  cause  of  the  death  of  the  bone  is  the  arrest 
of  the  flow  of  blood  through  it. 

In  some  cases  necrosis  occurs  in  old  people  without  any  evident  cause, 
being  then  apparently  simply  the  result  of  old  age.  This  I  have  seen  occur 
in  the  lower  ends  of  the  humerus  and  tibia,  giving  rise  to  rapid  and 
usually  fatal  disorganization  of  the  neighbouring  joints,  or  to  death  from 
exhaustion  after  profuse  suppuration.  This  Senile  Necrosis  may  be  looked 
upon  as  the  counterpart  in  the  bone  of  senile  sloughing  or  gangrene  in  the 
soft  parts. 

Traumatic  causes  frequently  give  rise  to  necrosis.  Thus  the  denudation  of 
a  bone,  by  stripping  off  of  periosteum,  may  lead  to  its  death  ;  but,  though 
the  bone  thus  injured  often  loses  its  vitality,  yet,  if  the  membrane  be  replaced, 
its  life  may  be  preserved,  and  even  when  the  bone  is  exposed,  adhesions  may 
take  place  between  it  and  the  neighbouring  soft  parts,  or  granulations  may  be 
thrown  out  by  its  surface,  which  eventually  form  another  periosteum.  Necrosis 
frequently  occurs  as  the  result  of  the  detachment  and  denudation  of  a  portion 
of  bone  in  cases  of  bad  compound  fracture  ;  so  also  the  application  of  certain 
irritants,  as  the  fumes  of  phosphorus,  may  occasion  this  disease,  and  hence  it 
has  been  found  that,  in  luoif er-match  manufactories,  necrosis  of  the  lower  jaw 
is  a  frequent  consequence  of  the  acrid  fumes  that  are  ehminated,  gaining 
access  to  the  bone  through  carious  teeth. 

Characters.— In  whatever  way  it  originates,  necrosis  may  affect  the  outer 
laminte  only  of  the  bone,  when  it  may  be  called  peripheral ;  or  the  innermost 
layers  that  surround  the  medullary  canal  may  perish,  and  then  it  may  be  termed 
central ;  or  the  whole  thickness  of  a  shaft,  or  of  the  substance  of  a  short  bone, 
may  lose  its  vitality,  and  it  is  then  spoken  of  as  iotal.  The  necrosed  portion  of 
bone,  called  the  Sequestrum,  presents  peculiar  cliaracters,  by  which  its  nature- 
may  at  once  be  recognized.  It  is  of  a  dirty  yellowish-white  colour,  and  has  a  dulP 
opaque  look,  and,  after  exposure  to  the  air,  it  gradually  becomes  of  a  deep  brown- 
or  black  tint ;  the  margins  are  ragged,  and  more  or  less  spiculated,  and  the  free 
surface  is  tolerably  smooth,  but  its  attached  surface  is  very  irregular,  rough, 
and  uneven,  presenting  an  eroded  or  worm-eaten  appearance.  This  eroded- 
appearance  is  very  marked  in  sequestra  that  form  in  the  interior  of  the  terminal 
end  of  the  femur  in  a  thigh-stump  after  amputation,  and  is  well  illustrated 
by  Fig.  28,  where  tlie  lower  smooth  part  is  composed  of  the  whole  thickness  ot 
the  bone,  whilst  the  upper  rough  and  spiculated  portions  consist  of  the  centra 
layers  of  bone  separated  from  the  outer  layer,  and  hence  their  eroded  external 
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surface.  When  the  sequestrum  forms  in  the  cancellous  tissue,  it  is  usually  of 
a  blackish-grey  colour,  and  irregular  or  ovoid  in  shape. 

When  the  necrosis  has  been  the  result  of  an  acute  inflammatory  process,  as 
osteomyelitis  or  infective  periostitis,  the  bony  tissue  of  which  it  is  composed 
has  exactly  the  appearance  of  a  corresponding  piece  of  healthy  bone  macerated 
after  death.  On  the  other  hand,  when  the  death  of  a  jjiece  of  bone  has  been  a 
complication  arising  during  some  chronic  inflammatory  process,  the  sequestrum 
bears  evidence  of  the  previous  disease  upon  it.  Thus,  if  it  result  fi-om 
osteoplastic  osteitis,  it  is  denser  than  natural,  if  from  rarefactive  osteitis,  as  is 
commonly  the  case  in  necrosis  of  the  cancellous  tissue,  it  is  lighter  and  more 
porous  than  the  normal  structure,  and  often  eaten  out  into  irregular  cavities, 
or  may  present  patches  of  calcification  in  the  cancellous  spaces. 

Symptoms. — The  symptoms  of  necrosis  are  divisible  into  three  distinct 
periods.  In  the  first  they  are  those  of  the  disease  in  consequence  of  which 
the  death  of  the  portion  of  bone  has  taken  place,  being  acute  in  acute  diffuse 
periostitis,  osteomyelitis,  chronic  in  chronic  periostitis  and  osteitis,  tubercular 
caries,  or  in  syphilitic  caries,  periostitis  or  subperiosteal  gummata.  In  the 
second  period  the  primary  disease  having  ceased,  the  process  of  separation  of 
the  dead  bone  from  the  living  takes  place  with  the  formation  of  a  suppurating 
layer  of  granulation-tissue  at  the  expense  of  the  latter,  and  simultaneously  new 
bone  is  formed  from  the  periosteum  to  maintain  the  rigidity  of  the  part  when 
the  dead  part  becomes  loose.  In  the  third  period,  the  sequestrum  having 
been  expeUed  or  removed,  the  final  processes  of  repair  take  place  by  which  the 
restoration  to  the  proper  size  and  shape  of  the  bone  is  effected.  The  particular 
character  of  the  symptoms  depends,  however,  not  only  on  the  stage  and  cause, 
but  also  in  a  great  measure  on  the  seat  and  the  extent  of  the  necrosis.  As 
already  stated,  the  sequestrum  may  be  peripheral,  central,  or  total,  perhaps 
involving  the  whole  thickness  of  the  shaft. 

The  acute  diseases  causing  necrosis  have  already  been  sufficiently  described, 
but  a  few  words  are  required  on  some  of  the  chronic  forms. 

When  the  necrosis  is  associated  with  caries,  as  in  caries  necrotica,  the 
symptoms  are  those  already  described  as  occun'ing  in  that  disease,  pain  like 
that  of  rheumatism,  and  tenderness  with  gradual  enlargement  of  the  affected 
bone.  At  a  later  period  chronic  suppuration  takes  place,  and  the  abscess  at 
last  points  beneath  the  skin.  When  this  is  opened  a  probe  will  pass  into  the 
carious  cavity  in  which  the  sequestrum  is  lying.  When  the  sequestrum  is 
small  and  central,  it  may  become  enclosed  with  a  small  quantity  of  cheesy  pus 
iu  a  dense  wall  of  solid  bone.    The  symptoms  are  then  those  of  chronic  abscess. 

Extensive  necrosis  may  occasionally  take  place  without  the  formation  of  a 
drop  of  pus.  Cases  of  this  kind  have  been  described  by  Sir  James  Paget 
under  the  name  of  quiet  necrosis,  and  by  Morrant  Baker  as  necrosis  iviiliout 
sup2mration.  The  symptoms  are  those  of  chronic  osteitis  and  periostitis 
(p.  273),  and  the  diagnosis  can  be  made  only  when,  all  means  of  treatment 
having  failed,  trephining  of  the  bone  is  undertaken  for  the  relief  of  the 
pain.  In  Baker's  case  the  enlargement  exactly  resembled  a  tumour,  and  as 
spontaneous  fracture  finally  took  place,  there  seemed  no  doubt  as  to  the  nature 
of  the  disease.  The  real  condition  was  discovered  only  after  amputation  at 
the  hip-joint.  In  these  cases  the  necrosis  is  due  to  arrest  of  the  circulation 
by  osteoplastic  periostitis  obliterating  the  Haversian  canals,  and  the  part 
necrosed  is  always  the  central  portion  of  the  compact  tissue  of  the  shaft. 
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Another  course  taken  by  necrosis,  especially  when  it  follows  fevers,  may  be 
best  illustrated  by  briefly  describing  three  typical  cases.  The  first  was  a  girl 
aged  14,  Avho  complained  of  persistent  pain  in  the  buttock  after  an  attack  of 
rheumatic  fever.  A  hard  brawny  swelling  gradually  formed  during  the 
fohowing  year.  It  was  aspirated  but  nothing  was  found,  and  fears  were 
entertained  that  it  might  be  a  sarcoma.  Some  weeks  after  a  few  drops  of  pus 
escaped  from  the  puncture,  and  on  dilating  the  opening  a  small  sequestrum, 
about  the  size  of  a  thumb-nail,  was  found  detached  from  the  side  of  the 
pelvis.  The  second  was  a  man  aged  about  3.5,  who  complained  of  a  slowly- 
growing  tumour,  about  2^  inches  in  diameter  under  the  right  nipple,  that 
had  appeared  some  months  after  typhoid  fever.  He  was  sent  into  IJniversity 
College  Hospital  by  an  accomplished  practitioner  as  a  case  of  scirrhus  of  the 
male  breast.  There  was  one  small  enlarged  gland  in  the  axilla,  and  there 
seemed  no  doubt  about  the  diagnosis,  but  to  avoid  any  possibility  of  error  a 
deep  incision  was  made  into  the  growth,  which  grated  under  the  knife,  and 
felt  and  looked  like  scirrhus.  It  was  accordingly  removed,  when  a  small 
cavity  half  an  inch  in  diameter  was  found  beneath,  containing  some  caseating 
granulation-tissue  ;  the  finger  passed  from  this  through  the  pectoralis  major 
to  a  small  sequestrum  on  the  fifth  rib.  The  third  case  was  a  girl,  aged  about 
14,  who  was  sent  into  the  hospital  for  a  tumour,  supposed  to  be  an  enchon- 
di-oma,  just  below  the  crest  of  the  ilium.  On  cutting  down  on  it  it  proved 
to  be  a  chronic  abscess  with  exceedingly  thick  walls,  containing  a  sequestrum 
about  the  size  of  a  split  pea  which  had  been  separated  from  the  ihum.  She 
had  recently  recovered  from  typhoid  fever. 

Separation  of  the  Dead  Bone  and  Formation  of  Provisional  Ne-w 
Sone. — The  separation  of  the  dead  bone,  or  its  Exfoliation,  is  carried  out  by 
a  process  precisely  similar  to  the  mode  in  which  a  slough  in  soft  tissues  is 
thrown  ofF,  the  only  difference  being  the  time  required.  Rarefying  osteitis  is 
set  up  in  the  hvihg  tissue  where  it  meets  the  dead.  The  details  of  this  process 
have  already  been  described  (Vol.  I.,  p.  2G0).  As  the  result  of  it  a  narrow 
zone  of  the  living  bone  is  destroyed,  and  its  place  occupied  by  soft  vascular 
granulation-tissue.  This  process  goes  on  most  rapidly  in  the  most  vascular 
parts  ;  thus  we  see  the  granulation-layer  first  completely  formed  near  the 
periosteum  and  medullary  canal,  and  gradually  advancing  from  these  points 
till  the  dead  bone  is  completely  separated  from  the  living.  If  a  bone  in  which 
a  sequestrum  is  partly  separated  be  macerated  so  as  to  destroy  the  granulation- 
tissue,  a  groove  about  one-twentieth  to  a  quarter  of  an  inch  wide  will  be  seen. 
On  the  living  side  of  this  the  bone  is  porous  and  its  Haversian  canals 
enlarged  and  gradually  coalescing.  On  the  dead  side  the  bone  retains  it& 
normal  compact  structure.  The  line  between  the  dead  and  living  is  always 
extremely  irregular.  The  granulation-tissue  in  contact  with  the  dead  bone 
yields  a  more  or  less  abundant  supply  of  pus,  which,  according  to  B.  Cooper,  may 
contain  as  much  as  2^-  per  cent,  of  phosphate  of  lime.  When  the  separation 
is  complete  the  dead  bone  lies  closely  surrounded  by  vascular  granulation- 
tissue,  and  bathed  in  a  certain  quantity  of  pus.  If  the  bone  be  decomposing 
and  the  discharge  fetid,  the  pus  will  be  increased  in  quantity  in  cojisequence 
of  the  irritation  of  the  granulation- tissue  by  the  septii;  products. 

When  once  the  dead  bone  has  been  detached  by  the  formation  of  tliis  line  of 
separation,  nature  takes  steps  for  its  ultimate  removal  from  the  body.  There 
is  no  evidence  that  it,  in  any  circumstances,  undergoes  absorption  to  any 


REPAIR   OF  BONE  AFTER  NECROSIS. 


295 


appreciable  extent  ;  although,  as  Paget  aud  Billroth  remark,  that  portion 
which  remains  in  contact  with  proliferating  granulations  may  undergo  a 
certain  amount  of  diminution.  That  this  may  be  so  is  rendered  more  pro- 
bable by  the  fact  that  the  ivory  pegs  used  in  the  treatment  of  ununited  frac- 
ture have  been  found  to  be  partly  absorbed  after  some  weeks.  The  absorption 
of  the  margin  of  the  living  bone,  in  the  formation  of  the  line  of  separation, 
explains  the  fact  that  the  sequestrum  will  always  be  found  to  be  of  much 
smaller  size  than  the  cavity  in  which  it  is  lodged.  The  ultimate  expulsion  of 
the  loosened  sequestrum  is  effected  by  the  growth  of  the  granulations  below 
it  pushing  it  off  the  surface,  or  out  of  the  cavity  in  which  it  lies.  When 
the  necrosed  bone  is  peripheral,  it  will  be  readily  thrown  off  in  this  way, 
although  it  may  for  a  time  be  fixed  and  entangled  amongst  the  granulations. 
When  the  sequestrum  is  invaginaied  within  new  or  old  bone,  the  process  of 
elimination  is  necessarily  very  tardy,  and  may  be  diflBcult  or  impossible  without 
surgical  aid. 

The  time  required  for  the  separation  of  dead  bone  varies  greatly.  When  it 
is  superficial  and  small  in  size,  a  few  weeks  may  suffice ;  but  when  the  long  or 
flat  bones,  as  the  femur,  the  scapula,  or  the  ilium,  are  affected,  the  process  may 
be  extended  over  several  years,  and  may  terminate  in  the  death  of  the  patient 
from  exliaustion  before  it  is  concluded  ;  the  constitution  being  harassed  aud 
worn  out  by  hectic  induced  by  profuse  suppuration.  Or  the  disease  may 
fall  into  a  chronic  state,  the  limb  becoming  rigid,  and  the  tissues  much 
indurated,  with  fistulous  apertures  leading  down  to  exposed  but  attached 
bone,  and  thus  being  a  source  of  constant  annoyance  and  suffering  to  the 
patient. 

Dm-ing  the  process  of  separation  of  a  piece  of  dead  bone  and  after  the 
abscess  first  formed  has  burst,  fistulous  openings  are  left  leading  to  the 
sequestrum  through  which  pus  is  constantly  discharged.  The  skin  is  unaltered 
in  appearance,  unless  the  sequestrum  be  seated  in  a  superficial  bone,  when 
it  is  usually  rigid  and  often  red,  smooth  and  shining.  The  soft  parts  sm-- 
rounding  the  bone  are  always  more  or  less  indurated.  The  openings  of 
sinuses  leading  to  dead  bone  are  usually  surrounded  by  an  elevated  ring  of 
granulation-tissue,  often  thinly  covered  by  epithelium,  the  orifice  presenting 
;i  peculiar  appearance,  which  the  older  Surgeons  compared  to  the  cloaca! 
aperture  of  a  fowl. 

Reparative  Process. — The  reparative  process  adopted  by  nature  for  the 
restoration  of  the  integrity  of  the  bone,  a  portion  of  which  has  necrosed,  varies 
according  to  the  extent  of  the  loss  of  substance.  When  the  outer  lamella 
alone  are  necrosed,  new  bone  is  deposited  by  the  surrounding  periosteum,  and 
the  depression  that  has  formed  on  the  surface  of  the  old  bone  is  filled  up  by 
granulation-tissue,  which  ultimately  ossifies.  If  the  whole  of  the  inner 
lamellge  of  the  shaft  die,  constituting  central  7ierrosis,  the  outer  layers  of  bone 
become  greatly  consolidated  and  thickened  by  osseous  matter  deposited  from 
the  periosteum  ;  in  which,  in  the  majority  of  cases,  the  circular  or  oval  aper- 
tures termed  Cloaca;  are  left  for  the  escape  of  pus  and  the  ultimate  extrusion  of 
the  sequestrum  (Fig.  510).  In  cases  of  "necrosis  without  suppiiration  "  (p.  293), 
however,  no  cloacas  form,  the  dead  bone  contijiuing  to  be  encased  in  the 
thickened  outer  layers.  When  the  whole  of  a  shaft  dies,  the  reproduction  takes 
.place  from  various  sources,  principally  from  the  perios'eum,  which  is,  indeed, 
essentially  the  organ  of  reproduction  of  bone  ;  this  becomes  thickened  and 
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vascular.  That  the  periosteum  takes  the  pi'incipal  share  in  the  reproduction 
is  evident  from  the  fact  that,  where  it  is  deficient  or  has  been  destroyed,  aper- 
tures are  left  in  the  case  of  new  bone  ;  and  if  it  be  removed  altogether, 
osseous  tissue  is  cither  not  formed  at  all,  or  most  sparingly  by  the  contiguous 
old  bone,  or  by  the  epiphyses.  The  soft  tissues,  also,  of  the 
limb  generally,  if  thick,  as  in  the  thigh,  contribute  to  the 
formation  of  granulation-tissue,  which  gradually  ossifies, 
and  so  tends  to  strengthen  the  new  case  ;  and,  lastly,  the 
articular  ends  of  the  old  bone,  still  preserving  their  -sdtality, 
constitute  most  important  agents  in  the  reparative  process, 
becoming  consolidated  firmly  to  the  new  shaft  that  is 
formed.  The  importance  of  the  periosteum  as  the  organ 
of  regeneration  of  bone  after  the  removal  of  the  osseous 
structures,  whether  experimentally  or  surgically  by  resection, 
or  by  necrosis,  has  been  conclusively  demonstrated  by  Oilier 
of  Lyons.  This  Surgeon  has  shown  by  many  ingenious 
experiments,  that  in  the  lower  animals  reproduction  of  a 
whole  bone  may  take  place,  as  in  the  case  of  the  radius  in 
rabbits  and  pigeons,  after  it  has  been  removed  from  within 
the  periosteum  ;  and  that,  if  the  periosteum  be  dissected 
off  in  slips,  and  twisted  here  and  there  between  the  muscles 
of  the  limb,  new  bone  of  various  shapes  may  be  formed  on 
and  by  this  partially  detached  membrane.  Oilier  has  further 
shown  that,  although  in  man,  after  operations  and  disease, 
new  bone  may  be  formed  by  the  contiguous  osseous  tissue, 
and  even  by  the  neighbouring  soft  parts,  yet  the  periosteum 
is  essentially  the  organ  of  the  regeneration  of  bone  ;  thus 
Fig  510  -  Central  Confirming,  by  new  and  ingenious  experiments,  and  by 
Necrosis.  New  Bone  additional  observatious,  the  views  that  have  just  been 

with  Cloacae ;  included  -i      mi        t    1       p  i  i  x-i 

Sequestrum.  expresscd.  The  whole  of  a  necrosed  bone  may,  after  separa- 

tion, be  reproduced  by  the  periosteum.  This  is  admirably 
illustrated  by  the  annexed  drawing,  taken  from  the  photograph  of  a  prepara- 
tion in  the  museum  of  the  late  J.  Wood  of  New  York.    The  whole  of  the 

inferior  maxilla  had  separated  as  the 
result  of  pliosphorous  disease  ;  the 
patient,  a  girl,  lived  for  three  years, 
the  lower  jaw  having  been  reproduced 
as  a  perfect  ring  of  bone,  as  repre- 
sented in  Fig.  511. 

Thus  it  will  be  seen  that  the  ncAV 
bone  is  formed  by  the  vascular  and 
healthy  tissues  generally  that  surround 
the  seat  of  disease,  though  in  this 
reparative  process  the  periosteum  tiikes 
the  chief  share,  the  epiphyses  and  old 
bone  the  next,  and  the  areolar  tissue 
of  the  limb  a  very  secondary  part  if 
any.  In  acute  necrosis,  repair  commences  as  soon  as  the  intensity  of  the 
inflammation  has  been  reduced  by  the  escape  of  pus  through  the  incisions. 
In  a  few  days  the  swollen  and  thickened  periosteum  will  be  found  to  be 


Fig.  51 1.- 


-Reproduction  of  Lower  Jaw  after 
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lined  with  scales  of  new  bone,  the  first  step  towards  the  reproduction  of  the 
shaft. 

The  new  bone  deposited  on  those  parts  of  the  surface  of  the  shaft  from 
which  a  scale  of  the  old  osseous  tissue  has  been  separated,  or  enveloping 
the  sequestrum  when  the  whole  thickness  of  the  shaft  becomes  necrosed,  is  at 
fii-st  rough,  porous,  cancellated,  and  very  vascular  ;  after  a  time  it  gradually 
becomes  harder  and  more  compact.  The  case  of  new  bone,  which  necessarily 
exceeds  in  circumference  the  old  bone,  as  this  is  included  within  it,  gradually 
contracts  both  in"  texture  and  in  size,  becoming  firmer  and  smaller  after  the 
removal  of  the  sequestrum ;  and,  the  cloacEe  closing  as  soon  as 
all  dead  bone  has  been  extruded,  it  eventuahy  acquires  the 
proper  size  and  shape  of  the  bone  ;  the  medullary  canal  even 
becoming  more  or  less  perfectly  restored.  In  this  way, 
restoration  of  the  whole  of  the  shaft  of  many  of  the  long 
bones,  such  as  those  of  the  arm,  forearm,  and  leg,  will  take 
place,  provided  always  the  epiphyses  have  been  left  untouched 
by  disease.  If  one  or  other  of  these  have  been  destroyed,  all 
power  of  repair  seems  to  be  lost. 

The  new  bone  usually  forms  with  such  rapidity  that  the 
shell  surrounding  the  sequestrum,  or  the  involucrum  as  it  is 
termed,  is  sufficiently  strong  to  support  the  limb  by  the  time 
the  dead  bone  is  loose. 

In  cases  of  acute  necrosis,  in  which  amputation  has  been 
performed  but  a  few  weeks  after  the  setting  in  of  the  disease, 
a  thick  layer  of  new  bone  will  sometimes  be  found  under  the 
periosteum  ;  but  in  some  instances,  when  the  whole  of  a  shaft 
is  necrosed,  the  new  case  is  not  completed,  or  has  not  become 
attached  to  the  articular  ends  before  these  are  separated  from 
the  shaft.  In  other  cases,  though  complete,  it  has  not 
sufficient  strength  to  resist  the  contractions  of  the  muscles 
■of  the  limb  ;  under  these  circumstances,  it  may  spontaneously 
fracture— an  accident  that  I  have  seen  happen  both  in  the 
femur  and  the  tibia— or  may  become  shortened  or  bent.  In 
other  instances,  again,  when  the  periosteum  has  been  lost  by 
sloughing,  new  bone  does  not  form  (Fig.  512) ;  but,  as  the 
sequestram  separates,  the  limb  becomes  shortened,  loose, 
deformed,  and  useless. 

Treatment.— In  the  treatment  of  necrosis,  the  indications 
to  be  accomplished  are  sufficiently  simple,  though  the  mode  in 
which  they  have  to  be  carried  out  often  requires  much  patience  and  skill  on  the 
part  of  the  Surgeon.  In  those  cases  in  which  the  bone  is  perishing  from  some 
chi-omc  progressive  disease,  as  chronic  osteitis  and  periostitis  with  obliteration 
ot  the  Haversian  canals,  or  when  it  is  associated  with  caries,  the  first  point 
IS  to  remove,  if  possible,  any  constitutional  or  local  condition  which  tends 
to  keep  up  the  disease.  Thus,  for  instance,  if  it  appear  to  be  the  result  of 
scrofula  or  syphilis,  those  conditions  must  be  corrected.  So,  again,  if  it  arise 
m  the  lower  jaw  from  the  fumes  of  phosphorus,  the  patient  must  neces- 
sari  y  be  removed  from  their  influence.  If  it  be  threatened  in  consequence 
ot  denudation  of  bone,  the  best  mode  of  prevention  will  be  to  lay  down 
naps  of  integument  and  so  to  cover  the  exposed  surface.    Abscesses  should 


Fig.  512.  -  Acutu 
Necrosis  of  shaft. 
Defioieiit  Forma- 
tion of  New  Bone. 
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be  opened  as  soon  as  recognized.  In  cases  of  acute  infective  ])enostitis  the 
extent  of  the  necrosis  is  very  materially  Umited  by  free  and  early  incisions 
and  the  use  of  antiseptics,  and  in  this  way  the  separation  of  the  "piphyses  can 
often  be  prevented,  and  the  danger  of  death  from  exhaustion  or  pyajmia 
avoided. 

Removal  of  the  Sequestrum. — When  all  that  is  possible  has  been  done 
to  arrest  the  morbid  condition  to  which  the  necrosis  is  due,  the  separation  of 
the  sequestrum  should  be  left  as  much  as  possible  to  the  unaided  efforts  of 
nature.  The  less  the  Surgeon  interferes  with  this  part  of  the  process  the 
better  ;  for,  as  has  justly  been  observed  by  Wedcmeyer,  the  boundaries  of  the 
necrosis  are  known  to  Nature  only,  and  the  Surgeon  will  most  probably  either 
not  reach,  or  he  will  pass  altogether  beyond  them.  Here  much  patience  will 
be  required  for  many  weeks  or  months  ;  and  the  utmost  the  Surgeon  can  do 
is  to  attend  to  the  state  of  the  patient's  health,  treating  him  carefully  upon 
general  principles,  removing  inflammatory  mischief  by  appropriate  means, 
opening  abscesses  as  they  form  in  the  limb,  limiting  or  preventing  the 
decomposition  of  the  discharges  by  antiseptic  apphcations,  and  at  a  later 
period,  supporting  the  patient's  strength  by  good  diet,  tonics,  and  general 
treatment,  calculated  to  bear  him  np  against  the  depressingland  wasting 
influence  of  continued  suppuration,  and  of  the  in-itation  induced  by  the 
disease. 

As  soon  as  a  sequestrum  has  been  detached  from  the  adjacent  or  underlying 
bone  the  Surgeon  must  proceed  to  its  removal.   In  most  cases  it  is  sufficiently 
easy,  when  the  necrosis  is  superficial,  to  ascertain  that  this  separation  has  taken 
place,  as  the  flat  end  of  a  probe  may  be  pushed  under  the  edge  of  the  detached 
lamina.    When,  however,  the  sequestrum  is  deeply  seated,  it  is  not  always  so 
easy  to  be  sure  that  the  separation  has  occurred  :  though,  in  the  majority  of 
cases,  the  introduction  of  a  probe  through  one  of  the  fistulous  opemiigs  leadmg 
to  the  necrosed  bone,  and  firm  pressure  exercised  upon  this,  will  enable  the 
Surgeon  to  detect  that  degree  of  mobihty  which  is  characteristic  of  looseness. 
In  other  cases,  however,  the  sequestrum,  though  complelely  free  from  all 
osseous  connections,  still  continues  to  be  fixed  by  the  pressure  of  the  surround- 
ing granulations,  and  by  the  extension  of  its  spicula  into  the  corresponding 
cavities  of  the  new  osseous  case.    This  especially  happens  when  the  sequestrmn 
is  central  and  invaginated,  and  the  cloacse  leading  to  it  arc  so  small  that 
but  a  limited  portion  of  it  is  exposed.    Here  a  more  careful  examination  will 
be  recjuired  ;  and  its  looseness  may  sometimes  be  determined  by  pressnig  upon 
it  with  a  probe  in  a  kind  of  jerking  manner,  or  by  introducing  two  probes 
through  diff"erent  cloacae,  at  some  distance  from  one  another,  and  alternately 
bearing  upon  the  exposed  bone  with  one  or  other  of  them.    Then,  again,  it 
the  sound  elicited  by  striking  the  end  of  the  probe  against  the  sequestrum  be 
a  peculiarly  hollow  one,  the  detachment  of  the  bone  may  be  susjiected.  iljc 
duration  of  the  disease,  also,  will  probably  throw  some  light  upon  the  probable 
state  of  things  inside  the  new  ciisc.  .    ^         c  „nnn 

The  separation  of  the  sequestrum  having  been  ascertained,  the  f5'"geo" 
must  adopt  measures  for  its  extraction.  The  part  should  first  be  rendered 
bloodless  by  Esmarch's  apparatus  if  the  disease  is  situated  in  a  limb.  H  t.ie 
necrosis  be  peripheral,  all  that  is  necessary  is  to  make  an  incision  down  to 
through  the  soft  parts,  either  by  directly  cutting  upon  it  or  by  slitting  ui 
sinuses  with  a  probe-pointed  bistouiy,  and  then  to  remove  it  witli  a  pair 
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forceps,  or  to  tilt  it  off  the  bed  of  granulations  on  which  it  is  lying,  by  intro- 
ducing the  end  of  an  elevator  beneath  its  edge. 

When  the  necrosis  is  mitral,  the  sequestrum  being  embedded  in  a  new  case 
or  covered  in  by  old  bone,  the  operative  procedures  for  its  removal  are  of  a 
more  complicated  character.  The  difficulties  here  consist  in  some  cases  in  the 
depth  from  the  surface,  and  in  the  obstacle  offered  to  its  passage  by  the 
soft  parts  ;  in  others,  in  the  length  and  magnibudc  of  the  sequestrum  in 
proportion  to  the  small  size  of  the  cloacse,  and  in  the  manner  in  which  it  lies 


Pig.  517.— Straight  Saw  for  removing  Necrosed  Bone. 


Fig.  518.— Necrosis-Forceps. 

Ill  a  direction  pai-allel  to  these  openings.  In  cutting  down  upon  the  bone,  the 
Surgeon  must  be  guided  by  the  direction  and  the  course  of  the  fistulous  tracks 
that  lead  to  the  principal  apertures  in  the  new  case,  the  incision  being  placed 
in  the  axis  of  the  limb,  and  carefully  directed  away  from  the  large  blood-vessels 
and  nei'x  es.  If  the  part  has  not  been  rendered  bloodless,  however,  the  htemor- 
I'hage  is  somewhat  abundant,  in  consequence  of  the  in  jccted  state  of  the  tissues 
furnishing  a  copious  supply  of  blood,  and  their  rigid  (umdition  i)rcveuting  re- 
traction of  the  vessels  ;  this,  however,  may  be  arrested  by  a  tourniquet,  or  by 
the  pressure  of  an  assistant's  fingers,  and  will  soon  gradually  cease  of  itself. 
1  he  bone  having  been  freely  exposed,  it  will  sometimes  be  found  that  the 
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cloacee  are  of  sufficient  size  to  allow  the  ready  extraction  of  the  sequestrum. 
But  in  the  majority  of  cases,  this  cannot  be  clone  at  once,  and  the  apertures 
must  be  enlarged,  either  with  the  chisel  or  the  trephine,  according  to  the 
density  of  the  new  case,  and  the  amount  of  room  required.    Occasionally  when 
two  cloaca3  are  close  to  one  another,  the  intervening  bridge  of  bone  may  very 
conveniently  be  removed  by  means  of  cutting  phers,  of  different  shapes  (as  in 
Figs.  513,  514,  and  515),  or  by  means  of  a  Key's  or  a  straight  narrow  saw  having 
a  movable  back  to  stiffen  the  blade  (Fig.  517),  and  space  thus  given  for  the  ex- 
traction of  the  sequestrum.    Very  convenient  pliers  for  this  purpose  are  those 
represented  in  Fig.  516.    They  are  made  with  gouge  ends,  and  hence  may  be 
termed  gouge-forceps.    I  have  found  them  extremely  serviceable  in  many 
operations  upon  the  bones.    Care,  however,  should  be  taken  not  to  remove 
more  of  the  new  case  than  is  absoutely  necessary,  lest  the  ultimate  soundness  of 
the  limb  be  endangered.  In  necrosis  of  the  lower  end  of  the  femur  the  bone  sur- 
rounding the  sequestrum  is  often  so  pecuharly  dense  that  it  can  be  cut  away  so 
as  to  expose  the  dead  bone  only  by  the  means  of  a  chisel  and  mallet,  used  \\\t\\ 
considerable  force.  For  the  extraction  of  the  sequestrum,  the  most  convenient 
instrument  is  a  pair  of  strong  necrosis-forceps,  well  roughened  at  their  ex- 
tremity, and  straight  or  bent  as  the  case  may  require  (Fig.  518).  Occasionally 


Fig.  519.— Bone-Forceps. 


the  sequestrum  is  so  shaped  and  placed  that  it  cannot  be  seized  with  this  in- 
strument ;  in  these  circumstances  it  will  be  useful  to  drive  a  screw-probe 
<Fig.  11.3)  into  it,  by  which  it  may  either  be  extracted,  or  so  fixed  as  to  admit 
of  seizure  and  removal  by  the  forceps.  In  some  cases,  additional  and  convenient 
purchase  may  be  obtained,  by  fixing  a  bone-forceps,  such  as  is  represented 
in  Fig.  519,  firmly  into  the  dead  bone.  If  the  sequestrum  be  too  large  to 
be  removed  entire  through  the  cloacae,  it  may  perhaps  best  be  extracted  piece- 
meal, having  been  previously  divided  by  passing  the  points  of  narrow  but 
strong  cutting-pliers  into  the  interior  of  the  bone.  , 

After  the  removal  of  the  sequestrum,  a  smooth  hollow  cavity  will  be  left  m 
the  new  case,  from  the  bottom  and  sides  of  which  blood  usually  wells  up  freely, 
issuing  abundantly  from  the  vascular  bone,  and  from  the  granulations  lining 
its  interior.  Should  this  hannorrhage  be  at  all  troublesome,  elevation  of  the 
limb  and  pressure  will  always  arrest  it  without  difficulty.  In  the  subsequent 
treatment  the  chief  trouble  arises  from  the  accumulation  of  discharges  in  the 
<;avity  from  which  the  bone  has  been  removed,  where  they  are  prone  to  becorae 
■excessively  foul.  To  prevent  this  the  cavity  should  be  washed  out  witii 
ohloride  of  zinc  solution  (gr.  xl.  to  ^.i-)  immediately  after  the  oi.eratioii, 
and  some  crystalline  iodoform  sprinkled  in  it.  It  may  then  be  dressed  ^^'ltn 
salicylic  or  iodoform  wool.  In  this  way  it  can  often  very  soon  be  brought  into  a 
condition  to  require  dressing  only  about  once  a  week.    If  tliesc  dressings  arc 
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not  at  hand,  carbolic  oil,  terebene  and  oil,  or  glycerine  and  carbolic  acid,  may 
be  applie  ,  and  the  wound  well  syringed  with  Condy's  fluid.  If  the  se- 
questrum have  been  a  long  one,  and  have  involved  the  greater  part  of  the 
shaft  of  the  bone,  it  may  happen  that  the  new  case  has  not  sufficient  strength 
to  maintain  the  limb  of  its  proper  length  and  shape,  and  that  it  will  bend  or 
break  under  the  action  of  the  forces  and  weight  to  which  it  is  subjected.  In 
order  to  prevent  this  accident,  it  will  be  necessary  to  put  it  up  in  light  splints, 
or  in  a  starched  bandage.  After  the  removal  of  the  dead  bone,  the  sinuses 
will  speedily  close,  and  the  limb  eventually  regain  its  normal  size  and  shape. 

Amputation. — If  the  necrosed  bone  be  so  situated  that  it  cannot  be  removed, 
occupying  too  great  an  extent  and  continuing  to  be  firmly  fixed  ;  and  if  at  the 
same  time  the  patient's  health  have  been  worn  down  by  constant  discharge, 
and  symptoms  of  hectic  come  on  ;  or  if  the  limb  have  generally  been  greatly 
disorganized  by  the  morbid  processes  going  on  in  it,  recourse  must  be  had  to 
amputation  as  a  last  resource.  It  is  especially  in  the  lower  third  of  the  thigh- 
bone that  these  severe  forms  of  necrosis  occur,  necessitating  amputation  of  the 
limb.  When  necrosis  affects  the  flat  posterior  surface  of  this  bone  above  the 
condyles,  a  special  source  of  danger  occurs  in  the  possibility  of  the  sequestrum 
causing  ulceration  or  wound  of  the  popliteal  artery.  In  cases  of  this  kind, 
suddenly  fatal  hsemorrhage  might  occur.  Should  the  haemorrhage,  though 
abundant,  not  be  fatal,  what  course  should  the  Surgeon  adopt  in  such  cases  ? 
Should  he  attempt  to  ligature  the  vessel,  or  should  he  amputate  the  limb  ?  The 
line  of  practice  must,  I  think,  be  determined  by  the  condition  of  the  limb  itself 
and  by  the  state  of  the  patient's  health.  If  these  be  both  tolerably  good,  the 
limb  not  too  much  disorganized,  and  the  powers  of  the  system  not  too  much 
reduced  by  hectic,  an  attempt  might  be  made,  by  slitting  up  the  sinuses,  to 
expose  and  secure  the  popliteal  artery  at  the  seat  of  injury  in  it,  and,  by  liga- 
turing it,  to  save  life  and  limb.  But  should  this  attempt  fail,  as  I  have  known 
happen,  or  should  it  not  be  thought  prudent  to  make  it,  owing  to  the  low  state 
of  the  patient's  strength,  or  the  disorganized  condition  of  the  limb,  amputation 
must  be  done  without  delay.  As  an  idiopathic  disease,  necrosis  of  the  tibia 
requiring  amputation  is  rarely  met  with  ,•  but  when  it  is  the  result  of  bad  com- 
pound fractures,  or  of  other  serious  injuries,  removal  of  the  limb  may  become 
imperative.  •  In  acute  necrosis  of  the  lower  end  of  the  thigh,  or  of  the  shaft  of 
the  tibia  involving  the  contiguous  joints,  and  attended  by  deep  and  extensive 
abscess  of  the  limb,  amputation  is  imperative. 

Resection  of  the  whole  of  the  necrosed  bone  may  be  advantageously  per- 
formed in  such  cases  as  those  of  the  metacarpal  and  metatarsal  bones,  or  in 
those  of  the  forearm  or  leg,  where  sufficient  stability  of  limb  is  secured  by  the 
remaining  bone  or  bones  to  leave  a  useful  member.  The  diseased  bone  may 
be  thus  removed  in  necrosis  of  the  ungual  phalanx  occurring  from  whitlow, 
where,  by  the  excision  of  the  dead  bone,  the  end  of  the  finger  may  be  jjreservcd  : 
also  in  neprosis  of  some  of  the  metatarsal  and  tarsal  bones,  or  those  of  the  fore- 
arm, and  the  fibula.  Subperiosteal  resection  in  cases  of  acute  necrosis  has 
been  already  alluded  to  (p.  284). 

The  remarks  that  I  have  hitherto  made  apply  chiefly  to  necrosis  of  the  long 
bones  of  the  extremities.  As  there  are  a  few  special  considerations  connected 
with  necrosis  of  the  flat  bones,  we  will  now  consider  these  briefly. 

Necrosis  of  the  Sternum,  Scapula,  or  Bones  of  the  Pelvis,  is  an  ex- 
cessively tedious  process,  there  being  but  very  little  teudenc^y  to  the  formation 
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of  a  line  of  separation  and  to  the  detachment  of  the  sequestrum,  -whicii  will 
continue  bare,  rough,  and  adherent  for  many  years.  Should  it  be  so  situated 
that  it  can  be  removed,  it  must  be  excised,  even  though  not  detached.  Wheu 
the  ilium  and  pelvic  bones  arc  affected  independently  of  the  hip-joint,  it  is 
seldom  that  any  operative  measure  can  be  employed  with  advantage  ;  here  we 
must  leave  the  patient  to  the  chance  of  the  bone  being  at  length  so  loosened 
as  to  admit  of  extraction.  In  some  cases,  however,  if  the  disease  be  limited  to 
a  portion  of  the  crest  of  the  ilium,  or  to  the  tuber  ischii,  the  dead  bone  may  Ije 
removed  ;  although  in  these  instances  it  not  uncommonly  happens  that  disease 
of  a  similar  kind  exists  elsewhere  about  the  sacram  or  spine,  that  will  eventually 
destroy  the  patient.  In  a  case  in  which  I  removed  a  portion  of  the  crista  ihi 
for  necrosis  that  was  apparently  confined  to  that  bone,  it  was  found,  on  the 
patient  dying  some  weeks  afterwards  of  erysipelas,  that  tlie  lumbar  vertebrae 
were  also  diseased.  Of  late  years,  considerable  portions  of  the  pelvis  have  been 
successfully  excised  for  necrosis,  as  will  be  more  fully  mentioned  when  I  come 
to  speak  of  excision  of  the  hip-joint.  The  tuber  ischii,  when  affected,  may 
readily  be  extirpated. 

Necrosis  of  the  Cranial  Bones  is  of  frequent  occurrence  as  the  result  of 
struma  or  sy^jhilis,  or  the  two  conditions  conjoined.  When  met  with  in 
children,  it  is  usually  strumous,  often  occurring  after  measles  or  scarlet  fever ; 
in  adults  it  is  usually  syphihtic,  though  by  no  means  invariably  so,  being  some- 
times the  result  of  blows  in  people  of  otherwise  healthy  constitution.  There 
are  four  situations  in  which  necrosis  of  the  cranial  bones  may  occur,  viz.,  in 
the  vault  of  the  skull,  the  frontal  bone,  the  temporal  bone,  or  in  the  sphenoid 
and  ethmoid  bones.  Wlien  idiopathic  necrosis  affects  the  vault,  it  is  usually 
syphilitic ;  when  it  occm's  in  the  other  situations,  especially  in  the  temporal 
bone,  it  is  commonly  strumous. 

Three  forms  of  necrosis  affect  the  cranial  bones.  In  one  case,  the  outer  table 
is  alone  affected ;  this  perishes,  separates,  and  exfoliates,  granulations  spring 
up  from  the  outer  surface  of  the  inner  table,  and  a  process  of  repair  is 
thus  established.  In  the  second  form  of  the  disease,  the  whole  thickness  of 
the  skull  necroses,  separates  from  the  dura  mater  and  surrounding  healthy  bone 
in  the  usual  way,  and  may  be  detached  in  large  irregularly-shaped  pieces, 
sometimes  of  large  size,  occupying  several  square  inches.  In  the  third  form, 
the  necrosis  is  hard,  dry,  rough,  and  pitted  and  worm-eaten,  penetrating  through 
the  diploe  to  the  inner  table,  separating  very  slowly,  and  lasting  an  indefinite 
period. 

Results. — In  necrosis  of  the  cranial  bones,  there  is  always  the  special  danger 
of  extension  of  inflammation  to  the  membranes  of  the  brain,  and  the  conse- 
quent occurrence  of  effusion  within  the  skull,  leading  to  convulsions,  coma, 
and  death.  This  danger  is  greatest  when  the  petrous  portion  of  the  temporal 
bone  is  affected,  as  the  dura  mater  is  continued  into  some  of  the  canals  l)y  which 
it  is  perforated.  Cerebral  complication  is  less  likely  to  occur  when  the  frontal 
bone  is  the  seat  of  disease,  more  particularly  the  lower  part  of  this  bone, 
where,  by  the  intervention  of  the  frontal  sinuses,  the  anterior  wall  is  altogether 
carried  away  from  the  inner  table,  and  from  all  dangerous  proximity  to  the 
membranes  of  the  brain. 

The  Sig}is  of  necrosis  of  the  cranial  bones  are  very  obvious.  Wheu  the  vault 
or  forehead  is  affected,  there  is  tenderness,  with  some  puffiness,  and  gradual 
elevation  of  the  scalp  into  an  abscess.    When  this  is  opened,  the  necrosed  bone 
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may  be  felt  or  seen  lying,  bare,  at  the  bottom  of  a  sinus  or  nnhealed  ulcer. 
When  the  petrous- portion  of  the  temporal  bone  is  the  scat  of  disease,  there 
Avill  have  been  ear-ache,  followed  by  profuse  fetid  discharge  fi-om  the  ear ;  it  is 
usually  secondary  to  chronic  inflammation  of  the  middle  ear  with  perforation 
of  the  tympanum,  escape  of  the  ossicula  auditus,  and  deafness.  "When  the 
sphenoid  or  the  ethmoid  is  affected,  deep  pains  in  the  head,  persistent  oedema  of 
the  eyelids,  and  fetid  discharge  from  the  nose,  will  reveal  the  nature  and  seat 
of  the  mischief. 

The  Treatment  of  necrosis  of  the  cranial  bones  will  vary  according  to  the 
nature  and  the  seat  of  the  disease.  In  the  dry  pitted  variety,  exposing  and 
scraping  the  diseased  osseous  surface,  or  the  application  of  a  strong  solution 
of  sulphuric  acid  will  often  bring  about  a  healthy  action,  provided  the  disease 
have  not  penetrated  too  deeply.  Should  there  be  reason  to  think  that  the 
inner  table  has  been  perforated,  it  will  probably  be  safer  to  leave  the  case  to 
the  reparative  processes  of  nature  than  to  trephine.  If,  however,  the  anterior 
wall  of  the  frontal  sinus  be  the  seat  of  the  disease,  or  if  the  supraorbital  ridge 
be  affected,  the  dry  and  rough  bone  may  be  safely  removed,  as  I  have  twice  had 
to  do,  by  the  application  of  the  trephine  in  the  first  instance,  and  of  the  gouge 
in  the  other  case.  When  exfoliating  necrosis  of  the  outer  table,  or  of  the  whole 
thickness  of  the  bone,  affects  the  vault  of  the  skull,  the  loosened  plate  may 
readily  be  lifted  off  its  granulating  bed  by  means  of  the  elevator  or  forceps, 
iifter  it  has  been  fairly  exposed. 

Necrosis  of  uhe  petrous  portion  of  the  temporal  bone  may  be  looked  upon  as 
an  incurable  disease,  which  is  usually  fatal  from  septic  meningitis.  When  the 
sphenoid  or  ethmoid  is  the  seat  of  necrosis,  little  can  usually  be  done  by 
operative  interference  ;  though  in  the  latter  case  portions  of  sequestrum  may 
sometimes  be  extracted  through  the  nostrils,  and  in  one  extraordinary  case 
under  my  care  in  University  College  Hospital,  I  removed  through  the  mouth 
the  whole  body  of  the  sphenoid  bone.  The  patient,  a  man  aged  forty-three, 
had  suffered  fi-om  syphilis  for  fifteen  years,  and  from  disease  of  the  bones  of 
the  nose  and  upper  jaw  for  three  years.  The  anterior  part  of  the  hard  palate 
was  destroyed,  and  it  was  through  the  fissure  so  formed  that  I  removed  the 
bone.  The  fragment  included  the  sella  Turcica,  and  the  roots  of  the  pterygoid 
processes,  but  the  clinoid  processes  could  not  be  recognised.  The  patient  had 
suffered  from  no  cerebral  symptoms  except  occasional  headache  and  some  loss 
■iA  memory.    He  made  a  good  recovery. 

The  Patella  is  rarely  necrosed.  I  have,  however,  met  with  two  instances 
of  primary  necrosis  of  this  bone.  One  case  occurred  in  an  elderly  woman. 
The  disease  came  on  without  any  evident  external  cause,  commencing  in  the 
anterior  part  of  the  patella  and  gradually  implicating  the  bone,  until  it  became 
perforated,  when  rapid  suppurative  disorganization  of  the  knee-joint  ensued, 
necessitating  amputation.  The  other  case  occurred  after  simple  fi-actm-e  of  the 
patella,  in  a  man,  and  is  described  at  p.  638,  Vol.  I. 

^i^s. — When  the  ribs  arc  necrosed,  abscesses  and  sinuses  will  often  form  to 
a  considerable  extent  on  the  side  of  the  chest.  These  must  be  laid  open,  and 
the  diseased  portion  of  bone  scraped  away  by  the  gouge.  In  doing  this,  care 
must  of  course  be  taken  that  the  adjacent  intercostal  space  be  not  punctured 
by  an  unfortunate  slip  of  the  instrument— an  accident  that  is  best  avoided  by 
protecting  the  gouge  well  with  the  finger. 
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STRUCTURAL  CHANGES  IN  BONE  AND  TUMOURS  OF  BONE. 


HYPERTROPHY    OF  BONE. 

True  Hypertrophy  of  Bone,  that  is  to  say,  increase  in  size  without 
alteration  in  form  or  structure,  is  very  rare.  It  occurs  as  the  result  of 
excessive  use,  in  common  with  the  enlargement  of  the  muscles  inserted  into  it. 

The  term  Inflammatory  Hypertrophy  is  often  applied  to  those  chronic 
inflammatory  processes  which  cause  enlargement  of  a  bone,  diffused  over  a 
considerable  part  of  its  length.  When  the  thickened  bone  is  more  spongy 
than  natural,  the  change  is  termed  Spongy  Hypertrophy ;  when  it  is  denser, 
sclerosis,  or  hardening  of  bone.  Spongy  hypertrophy  occurs  in  its  most 
marked  form  in  the  disease  described  by  Sir  James  Paget  as  osteitis  deformans 
(p.  312).  Sclerosis  is  most  commonly  met  with  as  the  result  of  syphiUs  or 
after  recovery  from  chronic  osteitis  and  periostitis  in  scrofulous  subjects.  It 
may  affect  several  bones  at  the  same  time  ;  and,  in  the  long  bones,  may  lead 
to  filling  up  of  the  medullary  and  Haversian  canals  with  bony  substance,  with 
some  thickening  of  the  bone  generally.  This  condition  is  not  recognizable 
with  certainty  during  life. 

Increase  of  Length  of  Bones. — Allusion  has  already  been  made  at 
p.  273  to  the  hypertrophy  of  bone  which  sometimes  follows  chronic  osteitis. 
This  increased  growth  of  bone,  as  a  result  of  morbid  conditions,  has  been 
investigated  by  Stanley  and  Paget  in  this  country,  and  by  Langenbeck  and 
others  on  the  Continent.  It  has  been  observed  in  connection  with  necrosis, 
chronic  osteitis,  and  chronic  abscess  ;  and  also  with  chronic  hyperaamia  of  the 
soft  parts  of  a  Hmb.  Langenbeck,  from  his  observations,  concludes  that 
morbid  changes  which  give  rise  to  irritation  and  hypersemia  of  the  osseous 
tissue  lead,  as  long  as  the  growth  of  bone  continues,  to  an  increase  both 
in  length  and  in  thickness  ;  and  that  the  increase  of  growth  ia  length 
affects  especially  the  diseased  bones,  but  may  also  occur  in  a  healthy 
bone  of  the  same  limb.  Sometimes,  as  Paget  has  pointed  out,  the  long 
existence  of  an  ulcer  of  the  integuments  in  a  young  person  may  produce 
thickening  and  elongation  of  the  bone.  When  the  femur  undergoes  elongation 
in  this  way,  the  inequality  in  length  of  the  limb,  unless  the  opposite  limb  be 
lengthened  by  artificial  means,  may  lead  to  talipes  of  the  foot  of  the  lengthened 
limb  or  to  lateral  curvature  of  the  spine.  The  tibia  sometimes  becomes 
elongated,  while  the  fibula  remains  of  its  normal  lengtli  ;  and  in  such  cases 
the  former  bone  -becomes  curved.  The  diagnosis  of  this  condition  from  the 
curvature  of  rickets  consists,  according  to  Paget,  in  the  marked  elongation  ; 
in  the  absence  of  thickening  of  the  ends  of  the  bone,  wliich  are  usually  even 
more  nearly  equal  in  size  to  the  shaft  than  in  the  natural  state,  on  account  of 
the  thickening  of  the  latter  ;  and  especially  in  the  fact  that  "  the  rickety  tibia 
is  compressed,  usually  curved  inwards,  its  shaft  is  flattened  laterally,  and  its 
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margins  are  narrow  and  spinous  ;  while,  in  the  elongated  tibia,  the  cnrve  is 
usually  directed  forwards,  the  margins  are  broad  and  round,  the  surfaces  are 
convex,  and  the  compression  or  flattening,  if  there  be  any,  is  from  before 
backwards." 

Atrophy  of  Bone. — This  term  comprises  two  conditions :  one  in  which 
the  bone  is  wasted,  and  another  in  which  an  arrest  of  growth  occurs. 

Atrophy  occurs,  as  a  natural  result,  in  old  age  ;  the  change  that  takes 
place  in  the  lower  jaw  being  a  familiar  example.  In  other  cases  it  .is  said 
to  happen  as  a  consequence  of  fracture  ;  the  nutrient  artery  of  the  bone 
having  been  torn  across,  and  one  of  the  fragments  consequently  receiving-; 
insufficient  vascular  supply.  Atrophy  of  bone  commonly  occurs  also  from, 
disuse,  as  is  the  case  in  old  dislocations.  In  atrophy,  the  bone  becomes 
thinner,  lighter,  and  more  porous  than  natural  ;  the  compact  structure  dis- 
appearing until  a  mere  paper-like  layer  may  be  left,  and  the  cancellous 
becoming  expanded,  the  spaces  being  filled  with  soft  yellow  fat.  Atrophy  of 
bones  is  common  in  general  paralysis  of  the  insane.  It  is  often  especially 
marked  in  the  ribs,  and  is  a  common  cause  of  fractures,  occurring  either 
spontaneously  or  dming  the  restraint  necessarily  employed  during  a  maniacal 
outbreak. 

Arrested  Growth  of  bones  is  an  occasional  consequence  of  disease.  Its 
occurrence  in  rickets  will  be  presently  referred  to.  It  may  be  a  result  of 
disease  of  the  epiphyses  and  joints,  or  of  the  resection  of  the  epiphyses  in. 
children,  and  may  follow  the  formation  of  cicatrices  after  burns  in  the  neigh- 
bourhood of  joints.  The  effect  of  paralysis  oh  the  growth  of  bone  varies 
according  to  the  extent  of  the  loss  of  nerve-power.  It  is  common  to  see 
normal  growth  of  the  bones  in  hmbs  affected  with  infantile  paralysis,  in 
which  the  muscles  are  wasted  ;  while  in  other  cases  it  is  materially  impaired. 

BICKETS. 

EiCKETS  is  a  general  disease,  the  most  important  manifestation  of  which  is 
an  imperfect  development  of  the  new  tissue  of  growing  bones.  It  occurs 
only  in  early  childhood,  most  frequently  appearing  during  the  first  or  second 
year  of  life,  though  it  has  been  observed  as  late  as  the  ninth  year,  and  is  said 
occasionally  to  be  congenital. 

Causes. — "Want  of  sufficient  food  and  of  fresh  air,  want  of  cleanliness  and 
light,  and  all  the  unhealthy  suixoundings  of  the  overcrowded  poor  of  a  large 
city,  are  the  great  causes  of  rickets.  It  is  rarely  met  with  amongst  the 
wealthy  classes,  and  in  the  country  it  is  scarcely  seen,  even  among  the  poor. 
Insufficient  or  improper  food  is  undoubtedly  the  most  important  of  the  more 
special  causes  of  rickets.  There  is  but  one  proper  food  for  a  child  during  the 
first  nine  months  of  its  life,  and  that  is  the  miUc  of  a  healthy  woman.  The 
ill-fed  mothers  amongst  the  working  classes,  exhausted  as  they  often  are  by 
repeated  child-bearing  and  unnaturally  prolonged  lactation,  are  very  frequently 
unable  to  supply  milk  of  a  sufficiently  nutritive  quality,  and  thus,  even  when 
suckled  the  child  is  but  half-fed.  Should  it  be  brought  up  by  hand,  in  order  to 
save  expense,  flour,,  or  various  useless  patent  preparations  of  starch,  are  largely 
used  in  place  of  cow's  milk.  This  early  feeding  with  starch  before  the  child 
is  capable  of  digesting  it,  is  probably  the  most  fruitful  cause  of  rickets. 
Even  if  there  be  no  error  in  feeding,  there  is  reason  to  believe  that  the  oflTspring 
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of  feeble  mothers  tcad  to  become  rickety.  The  health  of  the  father  has  not 
been  shown  to  exert  any  influence.  Parrot  has  lately  maintained  that  syphilis 
in  the  parents  may  cause  rickets  in  the  child,  but  against  this  there  is,  as  Sir 
William  Jenner  has  pointed  out,  one  unanswerable  argument ;  in  a  family  of 
rickety  children,  as  a  rule,  the  younger  members  are  most  affected,  while  in 
inherited  syphilis  it  is  exactly  the  reverse.  Tubercle  and  scrofula  have  no 
definite  connection  with  rickets,  in  fact,  they  are  seldom  met  with  in  the  same 
subject.  A  deficiency  of  lime  in  the  water  of  the  district  has  also  been  stated 
to  be  a  cause  of  this  disease,  but  this  is  evidently  not  the  case,  for  rickets 
is  far  more  common  in  London,  which  is  supplied  with  water  containing  a 
considerable  amount  of  lime,  than  in  Glasgow  where  the  water  contains 
merely  a  trace. 

Symptoms.  -These  may  be  divided  into  general  symptoms  and  those 
referable  to  the  changes  in  the  bones.    The  gemral  symptoms  are  the  fohow- 
ing  :  the  child  may  be  thin,  but  is  more  often  apparently  well  nourished, 
sometimes  very  fat.    Its  mucous  membranes  are  pale,  but  the  cheeks  are  often 
redder  than  natural.    On  careful  examination,  however,  with  a  lens,  this  will 
be  seen  to  be  caused  by  a  network  of  dilated  capillaries  in  the  true  sMn.  A 
most  characteristic  sign  is  profuse  sweating  of  the  forehead  when  the  child  is 
asleep,  the  rest  of  the  body  often  being  at  the  same  time  hot  and  dry,  though 
the  thermometer  rarely  shows  any  marked  elevation  of  temperature.  There 
is  often  general  tenderness  of  the  body,  so  that  any  handling  is  pamM ; 
partly  in  consequence  of  this  and  partly  from  the  heat  of  the  body,  the  child 
kicks  off  its  bed-clothes  at  night,  so  that  it  is  sometimes  impossible  to  keep  it 
covered,  unless  it  is  made  to  sleep  in  flannel  drawers  and  a  jersey.  The 
digestion  is  often  good,  but  there  is  a  tendency  to  attacks  of  gastric  catan-h, 
with  a  furred  white  tongue  and  perhaps  vomiting.    The  motions  are  clay- 
colom-ed  and  offensive.    Flatulence  is  common,  and  owing  to  the  weakness  of 
the  muscles,  which  is  often  a  marked  effect  of  rickets,  the  child  usually  becomes 
pot-bellied.    The  spleen  is  frequently  enlarged,  and  in  some  cases,  the  liver 
also    The  urine  presents,  as  a  rule,  nothing  characteristic.    It  may  contain 
an  excess  of  phosphate  of  lime,  but  this  is  not  the  result  of  softemng  of  the 
bones,  but  evidence  of  imperfect  assimilation. 

The  chanqes  oiserved  in  the  bones  appear  early  m  the  disease,  ihey 
consist  of  enlargement  of  the  articular  ends,  most  marked  at  the  points  of 
junction  of  the  shaft  with  the  epiphyses  ;  in  consequence  of  which  the  joints 
appear  to  be  swollen.    The  enlargement  is  also  especially  marked  at  the  junc- 
tions of  the  ribs  with  their  cartilages,  which  form  prominent  rounded 
swellings,  felt  and  sometimes  clearly  seen  through  the  skm,  giving  rise  to  the 
appearance  which  has  been  termed  the  "  rickety  rosary."    At  a  later  period, 
owing  to  the  softness  of  their  structure,  the  bones  bend,  giving  rise  to  various 
characteristic  deformities.    Humphry  and  Langenbeck  have  called  attention 
to  the  want  of  growth  in  length  often  observed  in  rickets.    Humphry  says 
that  the  humerus  and  femur  are  about  one-fourth  shorter  in  rickety  subjects 
than  in  healthy  individuals  of  the  same  age.    The  most  important  deformities 
arising  in  different  parts  are  the  following  :-The  head  early  appears  large  he 
0  ehead  being  especially  protuberant,  and  the  face  small.    T  -  font-^^^^^ 
especially  the  anterior,  are  very  slow  in  closing  ;  the  bones  of  the  skuU  may- 
be thickened  formincr  prominent  ridges  on  each  side  of  the  sutures,  though 
occaS^^^^^^^^^^  occipital  region  they  are  unduly  thin.    The  sjnne  in  young- 
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children  usually  presents  one  long  curve  backwards  from  the  lower  cervical  region 
to  the  coccyx,  with  a  compensating  curve  forwards  in  the  neck.  In  older  children 
there  may  be  merely  exaggeration  of  the  normal  curves.  The  chest  presents 
very  characteristic  deformities  ;  the  sternum  projects  somewhat  forwards,  with 
a  deep  depression  on  each  side  caused  by  the  sinking-in  of  the  soft  newly- 
formed  part  of  the  ribs  at  their  anterior  extremities.  The  deformity  is  com- 
monly termed  "  pigeon-breast."  The  depression  is  less  on  the  left  side,  as  the 
ribs  are  supported  by  the  heart.  The  lower  ribs  are  pushed  outwards  by  the 
abdominal  viscera.  The  angles  of  the  ribs  are  less  obtuse  than  natural.  The 
clavicles  show  merely  an  increase  of  the  normal  curves.  The  humerus  is 
usually  bent  outwards  at  the  insertion  of  the  deltoid  ;  the  bones  of  the  forearm 
are  bent  outwards  in  the  lower  third.  The  27eMs  is  narrowed  from  before 
backwards,  more  especially  if  the  deformity  commences  before  the  child  has 
learned  to  walk.  The  femur  presents  a  single  long  cmwe  forwards.  The  tibrn 
and  fbiila  are  bent  forwards  and  outwards  or  forwards  only  in  their  lower 
thirds.  The  deformities  here  mentioned  are  the  most  common,  but  other 
varieties  may  be  met  with.  As  the  child  becomes  older  it  frequently  becomes 
knock-kneed  or  bow-legged. 

Dentition  is  usually  much  delayed.  This  is  an  important  symptom,  and  it 
is,  therefore,  necessary  to  remember  the  dates  at  which  the  teeth  should  appear. 
This  may  be  easily  done  by  the  following  formula,  which  is  accurate  enough 
for  clinical  purposes.  Taking  the  teeth  in  anatomical  order,  commencing 
with  the  central  incisor,  they  appear  at  the  following  dates  in  months,  7,  9, 
18,  12,  24. 

Progress  and  Prognosis. — Under  proper  treatment  rickets  can  usually 
be  cured.  The  bones  then  rapidly  become  solid  and  firm,  and  remain  per- 
manently fixed  in  their  abnormal  shape.  The  concavities  of  the  curves 
become  partly  filled  up  to  give  the  bone  the  necessary  strength,  while  ab- 
sorption takes  place  laterally  to  preserve  lightness.  This  is  often  very 
marked  in  the  femur,  the  antero-posterior  diameter  of  which  may  be  double 
the  transverse.  After  recovery  from  rickets  there  is  frequently  early  union 
of  the  epiphyses,  by  which  the  whole  body  is  stunted.  Muscular  develop- 
ment is,  however,  often  good,  and  the  patient  may  eventually  become 
sufficiently  powerful. 

Rickets  infinitely  rarely  causes  death  directly,  but  by  impairing  the 
power  of  coughing  it  indirectly  causes  the  fatal  result  in  a  considerable 
proportion  of  cases  of  bronchitis  in  children. 

Pathology. — Beyond  the  fact  that  the  red  corpuscles  have  been  found 
deficient  in  number,  examination  of  the  blood  has  thrown  but  little  light 
on  the  disease.  The  nature  of  the  enlargements  of  the  liver  and  spleen  are 
somewhat  doubtful  and  require  further  investigation. 

In  the  bones  the  essential  features  of  the  morbid  process  are,  first,  an 
exaggeration  of  the  processes  immediately  preparatory  to  the  development 
of  true  bone  ;  secondly,  an  imperfect  conversion  of  this  preparatory  tissue 
into  true  bone  ;  and  thirdly,  a  great  irregularity  of  the  whole  process.  In 
rickets  there  is  a  growth  of  soft  bone,  but  no  softening  of  healthy  bone. 
Such  osseous  tissue  as  has  been  developed  before  the  disease  commenced 
remains  unchanged,  unless  absorbed  in  the  process  of  the  formation  of  the 
medullary  canal.  The  pathological  appearances  are  best  studied  on  a  longi- 
tudinal section  of  a  long  bone.    In  normal  ossification  a  thin  bluish  line 
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is  seea  between  the  unaltered  cartilage  and  the  newly-formed  bone  ;  in  this 
the  proliferation  of  the  cartilage-corpuscles  is  taking  place  ])reliminary  to 
the  formation  of  bone.  In  rickets  this  line  is  much  thicker  than  natural, 
and  irregular  processes  project  from  it  into  the  cartilage  of  the  epiphyses. 
The  process  is  wanting  in  the  regularity  observed  in  normal  ossification. 
The  proliferating  cartilage-cells  are  heaped  irregularly  together,  and  patches 
in  which  calcification  of  the  matrix  is  taking  place,  are  met  with,  scattered 
here  and  there.  The  vascular  medullary  spaces  also  which  normally  penetrate 
in  an  even  line  into  the  proliferating  layer  of  cartilage  show  the  same  want 
of  regularity  in  their  development.    Some  will  be  found  projecting  an  eighth 

of  an  inch  or  more  in  advance  of  the  others 
into  the  unaltered  cartilage.  These  spaces  are 
lined,  as  in  normal  bone,  with  osteoblasts,  and 
bone  is  formed  from  them,  but  the  osseous 
tissue  thus  produced  is  softer  than  natural,  and 
cartilage-cells  unaltered,  or  merely  calcified, 
may  be  found  embedded  in  it.  Beneath  the 
periosteum,  especially  at  the  line  of  junction  of 
the  epiphyses  with  the  shaft,  a  thick  layer  of 
reddish,  vascular,  spongy  bone  is  found.  Micro- 
scopic examination  shows  that  the  osteoblastic 
layer  beneath  the  periosteum  is  greatly  increased 
in  thickness  ;  the  osteoblasts  are  numerous,  but 
the  osteogenic  fibres  between  them  are  imper- 
fectly developed,  and  lime  salts  are  but  scantily 
deposited;  the  resulting  structure  is  therefore 
softer  than  natural. 

Treatment. — In  the  treatment  of  rickets 
our  first  endeavour  must  be  to  remove  those 
conditions  which  are  known  to  cause  the  disease. 
The  child  must  be  as  much  as  possible  in  the 
open  air  and  should,  if  possible,  be  sent  into  the 
countiy.  It  must  be  put  to  sleep  in  a  bed  by 
itself  to  ensure  fresh  air  during  the  night.  If 
it  kicks  its  clothes  off  it  must  be  made  to  sleep 
in  loose  flannel  drawers  and  a  jacket,  to  avoid 
the  risk  of  catching  cold.  A  bath  should  be 
given,  of  tepid  salt  water  in  winter  and  cold  in 
summer,  every  morning  and  evening,  or  at  least  once  daily.  The  diet  should 
be  carefully  ret^ulated.  Before  seven  months  it  should  consist  of  nothing  but 
milk  •  the  mother's  milk  is  the  best  if  she  be  in  a  state  of  health  to  suckle  her 
child  -  if  not,  the  best  cow's  milk  must  be  given,  diluted  at  fii-st  with  one- 
nuarter  of  its  bulk  of  warm  water  and  sweetened  with  a  little  sugar.  Lime- 
water  may  be  added  if  the  child  vomits  or  passes  undigested  milk  ^^-lth  its 
stools  After  the  child  has  passed  the  seventh  month  a  small  quantity  of 
prop  riy  prepared  starch  food  may  be  added  to  the  diet  but  the  supply  of 
milk  ZIt  not  be  diminished  ;  at  least  two  pints  should  be  given  daily 
Underdone  meat  pounded  into  a  pulp  in  a  mortar,  or  the  juice  of  raw  meat 

"'^htreShat  are  of  the  greatest  service  in  rickets  are  iron  and  cod- 


Fif.  520.— Longitudinal  section  of  a 
rickety  femur.  A  thin  layer  of  solid 
bone  formed  before  the  disease  began, 
is  seen  surrounding  the  medulla.  This 
has  frac'tured  about  tlie  middle  of  tlie 
sliaft  a.s  the  soft  new  bone  lias  bent. 
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liver  oil,  the  former  being  the  more  important.  They  may  be  given  together 
— one  drachm  of  steel  wine  and  the  same  qufintity  of  the  oil  being  taken  three 
times  a  day  immediately  after  food.  This  treatment  must  be  continued  for 
many  months.  An  occasional  dose  of  rhubarb  and  soda,  or  compound  liquorice 
powder,  may  be  necessary,  and  if  the  tongue  be  very  furred  a  small  quantity  of 
grey  powder  may  sometimes  be  added.  Kassowitz  recommends  the  administra- 
tion of  of  a  grain  of  phosphorus  daily  either  in  cod-liver  oil  or  oil  of  almonds. 
He  states  that  under  its  influence  all  the  symptoms  undergo  rapid  ameliora- 
tion. It  is  of  much  importance  in 
preventing  deformity  in  these  cases  not 
to  allow  the  child  to  walk  or  stand 
much,  but  to  let  it  take  exercise  -in 
donkey-panniers  or  hand-chairs,  and  to 
support  those  limbs  that  have  a  special 
tendency  to  bend,  with  properly  con- 
structed steel  supports,  which  will  be 
found  of  much  use,  provided  they  are 
not  too  heavy,  and  do  not  interfere  with 
the  action  of  the  muscles.  Methodical 
friction  also  should  be  employed  to 
stimulate  the  muscles. 

Combination  of  Rickets  and 
Scurvy. — Attention  has  lately  been 
drawn  by  T.  Smith,  Cheadle,  and 
T.  Barlow,  in  this  country,  and  Moller 
and  others  in  Germany,  to  a  disease 
occm-ring  in  young  children  which  is 
characterized  by  the  followingsymptoms : 
aftera  few  days' illness,  somewhat  sudden 
swelling  takes  place,  evidently  in  connec- 
tion with  the  bones,  usually  in  the  lower 
extremities,  but  sometimes  also  in  the' 
upper  hmbs.  Of  all  bones  the  femora 
are  most  frequently  aflFected,  but  most  commonly  the  swelling  is  not  limited  to 
one  bone.  There  is  subcutaneous  oedema,  varying  in  amount.  Acute  tender- 
ness forms  a  most  prominent  symptom,  and  the  slightest  movement  evidently 
causes  severe  pain.  The  limbs  consequently  He  motionless,  a  condition  which 
has  been  termed  "  pseudo-paralysis."  The  swelling  of  the  bones  is  usually 
most  marked  near  the  ends  of  the  shafts,  and  in  extreme  cases  the  epiphyses 
are  found  to  be  separated.  Other  bones  often  become  affected  subsequently 
to  the  first  appearance  of  the  disease.  There  is  usually  some  elevation  of 
temperature,  but  it  seldom  exceeds  101-5°  F.  Spongy  gums  are  met  with  in 
about  half  the  cases ;  purpura,  hsematuria,  and  subconjunctival  hfemoiThage, 
have  also  been  noted.  The  child  soon  becomes  extremely  an£emic,  and,  if 
not  properly  treated,  rapidly  emaciates  and  dies. 

The  fatal  cases,  when  examined  after  death,  have  shown  that  the  pain  and 
sweUing  are  due  to  a  copious  extravasation  of  blood  beneath  the  periosteum 
stripping  it  widely  from  the  bone.  The  disease  has  been  described  by  German 
writers  as  "  acute  rickets,"  but  Barlow,  who  has  carefully  analysed  22  cases, 
states  that  in  three  the  signs  of  rickets  were  very  pronounced,  in  seven 


Fig.  521.  — Femur  from  a  case  of  sctirvy-rickets. 
m.  Muscle  infiltrated  mth  Wood.  pp'.  Peri- 
osteum raised  from  the  bone  by  clots  of  blood. 
p'.  Clots  of  blood  on  bone.  e.  Lower  epiphysis 
separated  from  shaft. 
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■  moderately  well  marked,  in  nine  slight,  and  in  three  absolutely  wanting.  He 
therefore  concludes  that  the  scurvy  is  the  essential  part  of  the  disease,  the 
rickets  being  more  or  less  accidental,  and  at  most  favoming  the  occurrence  of 
the  subperiosteal  haBmorrhages.  In  every  case  the  disease  seems  to  have  been 
the  effect  of  improper  feeding,  chiefly  an  insmficient  supply  of  milk  in  infants, 

■  and  want  of  vegetables  in  older  children.  Barlow  therefore  suggests  the  name 
of  "  infantile  scurvy  "  for  the  disease.  The  treatment  is  usually  successful  if 
the  disease  be  recognized  in  time.  Milk,  lime-juice,  and  fresh  vegetables, 
with  plenty  of  fresh  air,  soon  relieve  the  symptoms. 


MOLLITIES   OSBIUM.  OSTEOMALACIA. 


Mollities  Ossium  is  a  somewhat  rare  disease  characterized  by  softening 
of  the  bones.  It  has  been  studied  with  much  attention  by  Curling,  Solly, 
Stanley,  Maclntyre,  and  Litzmann  ;  and  it  is  principally  from  their  labours 
that  we  are  acquainted  with  the  chief  facts  relating  to  it. 

In  this  disease  the  bones  are  bent,  or  their  shafts  broken  in  various  parts  of 
the  body.  Occasionally,  though  very  rarely,  only  one  is  fractured ;  but  in  other 
cases,  as  in  Tyrreh's,  there  may  be  as  many  as  twenty-two  fractures,  or,  as  in 
Arnott's,  thirty-one.  These  fractures  are  unattended  by  any  attempt  at  the 
formation  of  caUus.  The  body  becomes  singularly  and  distressingly  distorted. 
On  examining  the  bones  after  death  the  periosteum  is  seen  to  be  usually  redder 
and  more  vascular  than  natural.  A  section  of  the  bone  can  be  readily  made 
with  a  knife,  the  osseous  tissue  feehng  soft  and  gritty  as  it  is  cut.  The  medullary 
canal  of  a  long  bone  is  increased  in  diameter,  the  spaces  of  the  cancellous 
tissue  are  enlarged  by  coalescence,  after  destruction  of  the  bony  trabecule,  and 
the  compact  tissue  is  more  spongy  than  natural,  from  widening  of  the  Haversian 
canals.  However  advanced  these  changes  may  be,  there  is  always  a  thin 
unaltered  layer  of  compact  bone  immediately  beneath  the  periosteum.  The 
enlarged  cancellous  spaces  and  Haversian  canals  are  filled  with  an  oily,  red, 
grumous,  semi-fluid  substance.  Microscopic  examination  shows,  according  to 
Oornil  and  Ranvier,  that  the  fat-cells  of  the  medulla  have  disappeared  to  a 
great  extent,  and  their  place  is  occupied  by  small  round  cells,  spmdlc  ceUs, 
and  some  flattened  cells.  HEemorrhages  into  the  medullary  substance  are 
common.  In  the  later  stages  the  contents  of  the  medidlary  spaces  contam  a 
substance  resembling  the  splenic  pulp  in  appearance,  and  the  cells  contain 
numerous  pigment-granules  derived  from  the  extravasated  blood.  The  tra- 
beculge  of  bone  appear  as  if  they  had  been  acted  on  by  acid.  The  lime-salts 
have  disappeared  from  the  layers  of  bone  nearest  the  vessels,  leaving  the  tissue 
transparent,  but  still  showing  the  bone-corpuscles  just  as  in  bone  artificially 
decalcified.  This  process  gradually  advances,  and  is  followed  by  absorption 
of  the  decalcified  matrix,  while  tlie  corpuscles  either  perish  or  mingle  with  the 
cells  of  the  altered  mcduUary  substance.  ^  .         ,  i 

The  term  senile  moUities  is  sometimes  incorrectly  applied  to  the  atropiiy  oi 
old  age.  In  this,  however,  the  enlarged  spaces  are  filled  with  yellow  fat,  and 
not  with  the  characteristic  tissue  just  described. 

In  chemical  composition,  the  diseased  bone  has  been  found  by  Lcesoii  to  be 
composed  of  18-75  parts  of  animal  matter,  29-17  of  phosphate  and  carbonate 
of  lime,  and  52-08  of  water  in  every  hundred  parts. 


OSTEOMALA  CIA — CA  USES  YMF  TO  MS. 


Cause. — The  cause  of  the  complaint  is  obscure.  It  has  been  stated  that  it  is 
sometimes  connected  with  a  rheumatic  tendency  ;  as,  in  every  case  recorded, 
the  aifection  has  been  preceded  or  accompanied  by  severe  pains,  resembling 
rheumatism.  In  some  instances  the  patients  have  been  affected  with 
syphilis.  It  most  commonly,  though  not  invariably,  occurs  in  females,  as 
pointed  out  by  Kilian  ;  and  in  a  majority  of  cases  it  appears  to  have  a  con- 
nection with  the  child-bearing  state.  Among  131  patients  whose  histories  have 
been  collected  by  Litzmann  of  Kiel,  there  were  85  females,  in  whom  the  disease 
either  appeared  during  pregnancy  or  was  modified  in  its  course  by  this 
condition.  Of  the  remaining  46  patients,  35  were  females,  and  11  males.  It 
most  generally  attacks  adults,  having  been  observed  in  few  cases  under  the 
age  of  20  ;  and  it  may  occur  even  at  very  advanced  age. 

The  Seat  of  the  Bisease,  according  to  Litzmann,  varies  according  as  it 
occurs  within  the  child-bearing  period  or  independently  of  this.  In  85  child- 
bearing  women,  the  whole  skeleton  was  affected  in  6  cases  only,  and  all  except 
the  bones  of  the  head  in  two  ;  while  in  46  other  cases,  aU  parts  of  the  skeleton 
were  diseased  in  21,  and  all  the  bones  except  those  of  the  head  in  six.  The 
percentage  of  the  occurrence  of  the  disease  in  various  parts  is  shown  in  the 
following  table  : — ■ 

85  cliild-bearing  46  other  cases. 


Pelvis  .... 

■women. 
.  9(5 

87 

SiDinal  Column  . 

.    .  54 

87 

Chest  .... 

.  31 

80 

Lower  Limb 

.    .  17 

78 

Upper  Limb  . 

.  12 

62 

.    .  8 

52 

In  child-bearing  women  the  disease  appears  to  have  a  remarkable  predilec- 
tion for  the  pelvis  ;  it  is  probable,  however,  that  a  careful  examination  of  all 
the  bones  has  not  been  made  in  all  cases. 

State  of  the  Urine. — In  many  cases  that  have  been  recorded,  .the  urine 
has  been  found  to  contain  large  quantities  of  phosphate  of  lime,  probably 
derived  from  the  softening  bones,  and  in  one  recorded  by  Solly,  a  phos- 
phatic  calculus  was  lodged  in  the  pelvis  of  the  kidney.  Bence-Jones  described 
in  one  case  the  presence  in  the  urine  of  an  albumenoid  body,  to  which  he  gave 
the  name  of  "  deutoxide  of  albumen."  It  is  soluble  in  hot  water.  It  is  dis- 
solved by  dilute  nitric  acid  when  heated,  but  precipitates  again  on  cooling. 
Virchow  has  described  a  similar  substance  in  the  affected  bones. 

Symptoms. — These  are,  in  the  early  stages,  extremely  obscure  and  insidious. 
The  patient  complains,  in  the  first  instance,  of  wandering  pains  about  the 
limbs  and  trunk  which  assume  usually  a  rheumatic  character,  though  they 
have  been  observed  to  be  of  a  much  more  severe,  persistent,  and  intractable 
nature  than  those  that  occur  in  any  form  of  rheumatism.  The  patient  becomes 
debilitated,  unfitted  for  exertion,  and  emaciated.  Spontaneous  fracture  now 
occurs  in  some  bones  under  the  influence  of  the  most  trivial  causes  ;  others 
become  bent,  and  the  body  consequently  greatly  misshapen  and  distorted. 
The  deformity  of  the  pelvis  is  a  frequent  cause  of  (iifficult  labour,  often  necessi- 
tating Ca3sarean  section,  or  Porro's  operation.  The  acetabula  are  approximated 
by  the  weight  of  the  body  pressing  on  the  heads  of  the  femora ;  thus  the  oblique 
diameters  are  diminished,  while  the  pubes  is  carried  forward,  the  horizontal 
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rami  often  coining  nearly  in  contact.  If  the  patient  is  not  pregnant,  menstrua- 
tion remains  regular  in  most  cases.  Death  usually  results  from  general  ex- 
haustion, after  a  period  varying  from  two  to  six  years. 

Diagnosis.— The  diagnosis  of  this  affection  has  to  be  made  in  the  early  stages 
from  r/teumcUism.  This  is  not  always  easy,  and,  indeed,  is  at  first  impossible ; 
but  after  a  time,  when  the  peculiar  phosphatic  condition  of  the  urine  and  the 
fragility  or  distortions  of  the  osseous  system  manifest  themselves,  the  true 
nature  of  the  affection  becomes  apparent.  With  rickets  it  cannot  possibly  be 
confounded,  as  rickets  is  a  disease  of  childhood,  and  osteomalacia  is  peculiar  to 
adult  or  advanced  life. 

Treatment.— With  regard  to  treatment,  but  little  can  be  done  ;  the  admi- 
nistration of  tonics,  and  a  general  supporting  plan  of  treatment,  may  arrest  for 
■a  time  the  progress  of  this  terrible  affection  ;  but  when  once  it  is  declared,  it 
■  usually  progresses  from  bad  to  worse,  and  at  last  destroys  the  patient.  Opiates 
may  be  employed  to  allay  the  pain,  and  in  Maclntyre's  case  some  temporary 
advantage  appeared  to  result  from  the  administration  of  alum ;  but  no  remedy 
has  appeared  to  be  of  any  real  advantage  in  this  complaint.  Cases  have  how- 
ever been  recorded  in  which,  after  very  extensive  softening  of  the  bones,  com- 
plete recovery  has  taken  place. 


OSTEITIS  UEFORMANS.  ' 

In  1876  Sir  James  Paget  read  a  paper  before  the  Ebyal  Medical  and  Chir- 
urgical  Society  of  London  on  five  cases  of  a  general  disease  of  the  bones  to 
which  he  gave  the  name  of  osteitis  deformans.    The  most  marked  features 
of  the  disease  are  the  following.    It  begins  after  middle  life,  and  runs  an  ex- 
tremely slow  course,  lasting  even  as  long  as  twenty  years  without  affecting  the 
general  health  to  any  appreciable  degree.    "The  disease  affects  most  fre- 
quently the  long  bones  of  the  lower  extremities  and  the  skull,  and  is  usually  sym- 
metrical.   The  bones  enlarge  and  soften,  and  those  bearing  weight  yield  and 
become  unnaturally  curved.    The  spine  may  sink  and  seem  to  shorten  with 
greatly  increased  dorsal  and  lumbar  curves  ;  the  pelvis  may  become  wide  ;  the 
necks  of  the  femora  may  become  nearly  horizontal,  but  the  limbs,  however 
misshapen,  remain  strong,  and  fit  to  support  the  trunk."    The  skull  may 
become  enormously  thickened,  yet  this  never  gives  rise  to  any  signs  of  pressure 
on  the  brain.    The  disease  is  accompanied  by  obscure  pains,  not  especially 
nocturnal.    It  has  no  connection  with  syphilis,  gout,  or  rheumatism.  In 
three  out  of  the  five  cases  recorded,  sarcomata  of  bone  appeared  late  in  life. 
The  bones  examined  after  death  show  changes  evidently  of  an  inflammatory 
character    The  skull  is  uniformly  thickened,  but  in  the  long  bones  the  com- 
pact tissue  is  chiefly  affected.    The  thin  layer  of  compact  bone  on  the  articular 
surface  is  thickened  and  encroaches  on  the  cancellous  tissue.    The  thickenert 
bone  is  sofD  and  spongy,  its  substance  is  very  vascular,  and  its  surface  is  grooved 
with  lines  for  the  vessels  of  the  periosteum.    Neither  the  periosteum  nor  the 
medulla  presents  any  marked  change.  i    tt  t  T3„fHn 

Microscopic  examination  of  one  of  Sir  James  Paget  s  cases  by  H  T  Butl m 
confirmed  the  opinion  that  the  disease  is  inflammatory.  lie  says:  "^^^^^^^^^ 
microscopic  architecture  of  the  bone  had  been  altered  ;  the  Btructuie  ap^ 
peared  to  have  been  almost  entirely  removed  and  laid  down  afiesb  on  a 
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different  plan  and  in  a  larger  mould."  The  enlarged  Haversian  canals  contained 
a  tissue  closely  resembling  that  found  in  ordinary  rarefying  osteitis,  but  more 
fibrillar,  and  containing  fewer  cells.  In  some  of  the  canals  the  process  of 
destruction  was  evidently  progressing,  Howship's  lacunas  with  osteoclasts 
(p.  265)  being  seen,  while  in  other  parts  new  bone  was  being  formed  as  was 
shown  by  the  presence  of  osteoblasts.  Beyond  this  there  is  no  evidence  to 
show  the  exact  nature  or  causes  of  this  disease.  No  treatment  seems  to  be  of 
any  use. 

ACBOMEGALIE. 

p.  Marie  has  described  under  this  name  a  peculiar  disease  characterized  by 
symmetrical  enlargement  of  certain  parts  of  the  skeleton.  The  parts  affected 
are  the  hands  and  feet  and  some  of  the  bones  of  the  face  and  head.  The 
enlargement  of  the  hands  takes  place  without  appreciable  alteration  of  form. 
There  is  no  swelling  or  oedema,  the  soft  parts  merely  being  increased  in  pro- 
portion to  the  bones,  so  that  the  hands  come  to  resemble  those  of  a  giant. 
The  feet  are  similarly  affected.  In  the  face  there  is  a  spongy  hypertrophy 
affecting  chiefly  the  nasal  bones  and  the  jaw  bones,  especially  the  lower. 
Frontal  bosses  may  develop,  and  the  whole  face  thus  becomes  greatly  increased 
in  length  and  oval  in  form,  entirely  altering  the  features.  The  disease  may 
be  accompanied  by  severe  aching  pains.  In  all  the  cases  recorded  the  thyroid 
body  has  been  diminished  in  size  or  otherwise  diseased.  There  is  general 
weakness,  but  no  special  cachexia.  No.  definite  alteration  has  been  noted  in 
the  urine.  In  women  menstruation  has  in  all  cases  ceased  early  in  the  disease 
and  has  not  returned.  The  causes  of  the  disease  are  very  uncertain.  It  has  been 
observed  both  in  males  and  females,  and  has  commenced  at  ages  varying  from 
■  15  to  35.  It  is  distinguished  from  myxoedema  by  the  absence  of  any  swelling 
of  the  soft  parts,  and  from  osteitis  deformans  by  the  symmetrical  affection  of 
the  hands  and  feet,  by  the  absence  of  bending  of  the  bones,  and  by  the  early 
age  at  which  it  commences.  No  post-mortem  examination  of  a  case  of  this 
disease  has  as  yet  been  recorded,  nor  has  any  special  treatment  been  recom- 
mended. 

TDMOUES    OP  BOHE. 

Exostosis.— By  exostosis  is  meant  the  growth  of  a  bony  tumour  from  some 
of  the  osseous  structures  of  the  body.  The  causes  that  immediately  give  rise 
to  this  disease  are  usually  extremely  obscure.  There  can  be  no  doubt  that  in 
some  instances  it  is  hereditary  ;  but,  in  general,  it  occurs  without  any  distinct 
or  appreciable  exciting  cause.  It  is  met  with  chiefly  in  the  young,  developing 
about  the  age  of  puberty.  Exostosis  appears  to  originate  in  two  ways  :  being 
either  primarily  formed  as  true  bone  developing  from  periosteum,  or  being  the 
result  of  the  ossification  of  a  chondroma. 

Exostoses  are  of  two  kinds — the  one  hard  and  compact,  the  other  softer  and 
more  spongy.  The  hard,  or  Ivory  Exostosis,  is  rarely  multiple.  It  is 
'  developed  from  fibrous  tissue,  but  in  structure  ditfers  both  in  aiDpearance  and 
composition  from  normal  bone.  It  is  extremely  compact  and  white,  having  a 
section  closely  resembling  that  of  ivory,  but  possessing  a  true  bony  structure. 
Haversian  canals,  lacunaa,  and  lamcllte.  In  chemical  composition,  it  is  found 
to  differ  from  healthy  bone  in  containing  more  of  the  phosphate  and  less  of 
the  carbonate  of  lime,  and  also  in  the  proportion  of  organic  matter  being 


314  STRUCTURAL   CHANGES  IN  BONE. 

smaller.  This  kind  of  exostosis  grows  principally  from  the  flat  bones  and 
lower  jaw,  and,  as  it  is  generally  of  small  size,  seldom  produces  much  in- 
convenience, unless  it  compresses  important  parts.  Thus,  Cloquet  relates  the 
case  of  a  tumour  of  this  kind  growing  fi'om  the  pubic  bone,  and  perforating 
the  bladder  ;  and  it  is  occasionally  found  to  project  into  the  orbit,  or  from  the 
inner  table  of  the  skull,  upon  the  brain.  When  exostosis  is  left  to  itself,  it 
may  become  stationary  after  a  time.  In  some  instances  it  has  been  kno\\'n  to 
necrose,  and  to  slough  away,  as  it  were,  from  the  parts  in  which  it  has  been 
situated.    Of  this  termination  Hilton  and  Boyer  relate  instances. 

The  Spongy  or  Cancellous  Exostoses  grow  more  rapidly,  often  attain  a 
considerable  size,  and  are  not  uncommonly  multiple.  When  multiple  they 
may  be  symmetrical  in  their  arrangement,  and  are  occasionally  hereditary 
through  several  generations.  Exostoses  of  this  form  are  developed  from 
cartilage.  They  commence  almost  invariably  at  the  line  of  junction  of  an 
epiphysis  with  the  shaft,  and  usually  before  puberty.  When  they  appear 
at  a  later  period  it  has  been  suggested  that  they  arise  from  a  portion  of  the 
cartilage  of  the  epiphysis  that  has  escaped  ossification.  When  growmg  they 
are  covered  with  a  thin  layer  of  cartilage,  but  should  this  become  completely 
ossified,  growth  ceases  and  the  tumour  remains  stationary.  They  are  then 
composed  of  a  thin  layer  of  compact  tissue  sm-rounding  ordmaiy  canceUous 
bone  ;  opposite  the  base  of  the  tumour  the  normal  compact  tissue  ^/"ant- 
ing so  that  the  cancellous  tissue  of  the  tumom-  is  continuous  with  that 
of  the  bone  from  which  it  is  growing.  The  exostoses  of  young  subjects  thus 
frequently  cease  to  increase  when  general  growth  comes  to  an  end.  iHose 
commencing  after  that  time  show  more  continuous  growth,  and  more  ui-gently 
require  surgical  interference.  Spongy  exostoses  are  usuaUy  pedunculated ; 
they  are  irregularly  lobulated  on  the  surface,  sometimes  resembling  the  head 

of  a  cauliflower,  ,  » 

Their  most  common  seats  are  the  lower  end  of  the  femm-,  the  upper  end  ot 
the  tibia,  and  the  upper  end  of  the  humerus.  Their  structure  has  been 
described  and  figured  with  Tumours  (Vol.  I.,  p.  1019).  t,   j  j 

The  Smptoms  of  exostosis  are  simply  those  produced  by  a  hard  antt 
slowly  growing  tumour,  connected  with  a  bone  and  pushmg  forwards  the  sott 
parts  covering  it.  In  many  cases  it  produces  serious  inconvemence  by  its 
pressure,  either  upon  neighbouring  organs  or  mucous  canals  ;  or  it  may  occa- 
Ln  ulceration  of  the  skin  lying  above  it.  In  some  cases,  the  presence  of  an 
exostosis  may  be  connected  with  an  arrest  of  development  of  the  bone  tiom 
which  it  springs.  Thus  I  have  seen  the  lower  third  of  the  ulna  completely 
arrested  in  its  development  by  the  formation  of  the  exostosis  at  the  lower  part 
of  the  middle  third,  the  bone  being  permanently  shortened  and  dwarfed  below 

%^.ate^.-If  an  exostosis  be  so  situated  as  to  occasion  ^^<;°^?-^'^'^''^J' 
deformitv  it  will  be  necessary  to  remove  it  ;  and  as  it  is  a  local  disease,  there 
k  noTS'of  its  return,  provided  this  be  fully  done.  If,  however,  the  whole  of 
b  not  tfken  away,  it' may  grow  again.  The  removal  of  these  tmi^urs  is 
best  effected  by  a  Hey's  or  a  chain  saw,  or  cutting  pliers,  or  ^^^f^l^^"^ 
mallet.  In  some  situations,  as  when  close  upon  jomts,  or  spring u  g  from  the 
cervical  vertebr^B,  they  cannot  be  interfered  with  ;  and  m  othf  J^\^^ 
occasionally  happens  in  the  neighbourhood  of  the  f-'^^'^^  J'^^^ 
hardness  may  be  such  that  the  saw  can  scarcely  work  its  way  thiough  them. 
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The  Spongy  Exostosis  of  the  Ungual  Phalanx  of  the  Great  Toe 

is  of  such,  frequent  occurrence  as  to  deserve  special  attention.  It  springs 
from  the  upper  surface  of  the  phalanx,  near  its  anterior  extremity,  pushing 
the  nail  upwards  and  backwai'ds.  It  may  reach  the  size  of  half  a  cherry  and 
project  beyond  the  nail,  giving  rise  to  great  pain  and  inconvenience  in  walking. 
The  only  treatment  is  complete  removal  of  the  growth  with  the  cartilage 
covering  it  fi'om  which  it  grows,  as  if  any  of  this  be  left  behind,  the  tumour 
will  recur.  The  removal  is  thus  effected.  The  toe  must  be  made  bloodless  by 
Esmarch's  method.  The  nail  is  then  removed  in  order  to  expose  the  growth 
thoroughly.  A  circular  incision  is  then  made  round  the  tumour  to  the  bone, 
and  the  base  is  cut  through  with  a  gouge  or  chisel.  The  tumour  should  then 
be  carefully  examined,  and  if  it  appears  that  any  of  the  cartilage  covering  it 
has  been  left  behind,  this  should  be  cut  away  with  a  gouge. 

Chondromata  or  Cartilaginous  Tumours  of  Bone  are  often  met  with. 
These  have  already  been  described  when  speaking  of  enchondroma  and  its 
pathology  (p.  1018,  Yol.  I.),  and  need  not,  consequently,  be  more  than  alluded 
to  here.  They  usually  require  resection  or  amputation  of  the  affected  bone, 
according  to  the  attachment  and  size  of  the  growth. 

Fibroma  op  Bone. — Fibromata  are  not  common  in  bone  ;  when  they  do 
occur  they  spring  from  the  periosteum.  The  situation  in  which  they  are  most 
frequently  met  with  is  the  base  of  the  skull,  from  which  they  project  down- 
wards into  the  pharynx  and  posterior  nares,  forming  the  disease  known  as 
fibrous  polypus  of  the  nose  (see  Diseases  of  the  Nose).  They  are  also  occa- 
sionally met  with  in  connection  with  the  jaws. 

Cystic  Tumours  of  Bone  are  extremely  rare,  if  we  exclude  those  met  with 
in  the  jaws,  which  arise  in  connection  with  the  teeth,  and  those  in  which  the 
cysts  are  merely  an  accidental  formation  in  a  'solid  tumour.  The  cystic 
tumours  described  by  the  older  writers  under  the  name  of  Sjjina  Ventosa  are 
always  sarcomatous  growths  in  which  cysts  have  developed. 

Kelaton  describes  simple  cysts  of  bone  containing  a  clear  or  reddish 
serous  fluid,  and  lined  with  a  smooth  membrane  having  the  appearance  of 
a  serous  membrane,  as  being  occasionally  met  with  in  the  long  bones. 
He  states  that  the  cysts  may  be  unilocular  or  multilocular.  He  describes 
but  one  case  as  having  come  under  his  observation.  The  tumour  occupied 
the  femur,  from  the  trochanter  to  one  inch  from  the  condyles,  expanding 
the  whole  shaft  to  a  great  size.  It  was  composed  of  an  agglomeration 
of  cysts,  mostly  about  the  size  of  a  walnut,  and  separated  from  each  other 
by  bony  septa.  The  cysts  were  filled  with  reddish  serum.  He  states  that 
two  similar  tumom-s  have  been  recorded,  one  by  Breschet  and  one  by  Travers. 

The  chief  symptom  is  a  slow  and  almost  painless  enlargement  of  the 
affected  bone,  forming  a  smooth,  round  or  oval  growth.  The  skin  covering 
it  is  of  normal  colour.  When  a  certain  size  has  been  attained,  so  that  the 
'shell  of  bone  ia  expanded  into  a  very  thin  lamella,  and  before  it  is  perforated, 
pressure  on  the  tumour  occasions  a  peculiar  crackling  or  rustling  noise,  like 
that  jproduced  by  pressing  together  a  broken  egg-shell,  or  the  crackling  of 
tin-foil.  Under  this,  the  elasticity  or  even  semi-fluctuation  of  the  tumour 
may  be  felt.  The  fluctuation  is  particularly  marked  after  a  time,  when  the 
osseous  envelope  has  become  still  more  expanded,  or  is  partially  or  wholly 
absorbed.  When  the  shell  of  bone  becomes  very  thin,  spontaneous  fracture 
may  take  place. 
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Cysts  of  the  jaws  will  be  more  fully  described  with  the  diseases  of  those 
parts. 

Treatment— When  the  tumour  is  very  large,  removal  of  the  affected  bone 
may  be  necessary,  but  if  it  be  of  moderate  size,  so  as  not  to  have  materially 
affected  the  integrity  of  the  bone,  it  may  suffice  to  remove  one  side  of  the 

wall  of  the  cyst  by  the  trephine  or  by 
excision,  and  then  the  cavity  may  be 
allowed  to  granulate,  and  its  walls  to 
contract.  This  plan  has  proved  especially 
successful  in  some  of  the  cystic  tumours 
of  the  lower  jaw  ;  and  I  have  practised  it 
with  success  in  a  small  cyst  forming  in 
the  outer  condyle  of  the  humerus. 

Hydatids. — Cavities  are  occasionally, 
but  very  rarely,  found  in  bones,  in  which 
large  numbers  of  hydatids  are  lodged  ; 
according  to  Stanley,  both  the  echinococcus 
and  the  cysticercus  cellulosEe  have  been 
found  in  this  tissue,  but  most  frequently 
the  former.    In  these  cases  a  cyst  forms 
in  the  bone,  which  becomes  thin  and 
expanded,  resembling  the  ordinary  fluid 
cystic  tumour,  but  which,  on  examination, 
The  Treatment  must  depend  on  the  situation 
and  extent  of  the  disease  ;  if  it  be  a  long  bone  that  is  affected,  and  it  be 
much  expanded,  recourse  must  be  had  to  amputation  ;  if  it  be  a  flat  bone,  the 


Fig.  522.— Cells  from  Spindle-celled  Sarcoma 
Tumour  of  Scapula:  First  recurrence. 


is  found  to  contain  the  parasite. 


m  ■ 


Fig.  523.— 0.ssifying  Spindle-celled  Sarcoma  Tumour 
springing  from  tlic  Scapula. 


Fig.  524.— Microscopic  aiaract<TS  ol 
the  Tumour  in  its  second  Recur- 
rence. Multinucleated  Myeloid 
Cells. 


cyst-wall  must  be  scooped  out,  and  the  cavity  dressed  from  the  bottom  with 
stimulating  applications.  ,  . 

Sarcomata  of  Bone-Pmmary  Malignant  Tumours  of  BoxK-It  i 
now  generally  recognized  that  true  cancer  never  originates  m  bone,  and  tuat 
the  tumours  formerly  classed  as  primary  encephaloid  or  scirrhous  cancer  ot 
bone,  osteo-cancer,  osteo-cephaloma,  &c.,  all  belong  to  he  class  of  ^^^^^^r; 
The  fact  that  there  has  not  been  a  single  well-authenticated  case  of  pr unary 
cancer  of  bone  recorded  since  the  distinction  between  carcinoma  and  sarcoma 
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was  clearly  established,  is  strong  evidence  in  favour  of  the  view  that  all  true 
cancer  commences  in  connection  with  pre-existing  epithelium.  It  is  only  in 
such  bones  as  the  superior  maxilla,  and  those  in  connection  with  the  mucous 
membrane  lining  the  cavities  of  the  face,  that  true  cancer  is  commonly  met 
with  ;  and  here  the  osseous  tissue  is  involved  only  by  extension  of  the  growth, 
the  primary  seat  of  the  disease  being  the  mucous  membrane. 

The  subject  of  sarcoma  of  bone  has  been  very  thoroughly  investigated  by 
S.  Gross  of  Philadelphia  and  by  H.  T.  Butlin  of  London,  and  much  light  has 
been  thrown  by  them  upon  the  clinical  and  pathological  features  of  this 
disease.  For  the  purpose  of  classification,  sarcomata  of  bone  are  divided,  first 
into  central,  springing  from  the  cancellous  tissue  or  the  medullary  canal,  and 
periosteal,  suhpen'iosteal  or  peripheral,  arising  on  the  sm-face  of  the  compact 
bone  ;  secondly,  they  are  subdivided  according  to  the  structure  of  the 
growth,  into  spindle-celled,  round-celled,  mixed  spindle-  and  round-celled  and 
inyeloid.  Gross  makes  a  separate  division  for  osteoid  or  ossifying  sarcoma, 
and  separates  cartilaginous  tumours  entirely,  placing  them  in  another  group. 
Butlin  classes  ossifying  sarcomata  and  chondro-sarcoma,  according  to  the 
form  of  the  cells  (spindle,  round,  or  mixed,)  met  with  in  the  growing  margin 
of  the  tumour.  The  microscopic  structui-e  of  these  various  forms  of  sarcoma 
has  been  already  described  in  the  Chapter  on  Tumours  (Vol.  I.,  p.  1036). 
Gross  gives  the  following  as  the  relative  frequency  of  the  different  forms  of 
sarcoma  among  the  165  cases  affecting  the  long  bones  which  formed  the  basis 
of  his  paper.  Central  myeloid  sarcoma,  70  ;  periosteal  ossifying  sarcoma,  45  : 
central  spindle-celled  sarcoma,  16  ;  periosteal  round-celled  sarcoma,  13  ; 
central  round-celled  sarcoma,  12  ;  periosteal  spindle-celled  sarcoma,  9.  Of 
all  forms  of  sarcoma, '  out  of  149  cases,  87  occurred  in  males  and  62  in 
females  ;  and  of  147  in  which  the  age  was  ascertained,  110  occurred  before  30. 
The  central  spindle-celled  sarcoma  was  the  only  form  that  Gross  found  to 
•  occur  more  frequently  after  30  than  before.  In  almost  half  the  cases  the 
disease  was  attributed  to  injury.  The  various  long  bones  were  affected  in  the 
following  order  :  femur,  67  ;  tibia,  46  ;  humerus,  25  ;  fibula,  13  ;  ulna,  7  ; 
radius,  6  ;  ulna  and  radius,  1.  The  following  table,  showing  the  malignancy 
of  the  various  forms  of  sarcoma  affecting  the  long  bones,  is  so  important  that 
I  reproduce  it  entire. 
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66 
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25 
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18 

0 

20 
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12 

0 

8 
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When  internal  organs  become  affected,  the  secondary  growths  will 
■  generally  be  found  in  the  lung,  and  sometimes  also  in  the  liver  and  other 
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viscera.  The  secondary  tumours,  as  a  rule,  reproduce  the  special  features  of 
the  primary,  such  as  ossification,  calcification,  development  of  cartilage,  &c. 
(Pig.  524). 

In  Central  Sarcoma  of  Bone  the  tumour  springs  from  the  cancellous 
tissue  or  medullary  canal.  It  is  usually  situated  at  or  about  the  articular 
ends,  expanding  the  bone,  until  in  many  cases  a  thin  shell  only  is  left  sur- 
rounding the  mass.  The  symptoms  may  at  first  closely  resemble  those  of 
chronic  periostitis  and  osteitis,  or  abscess  of  bone,  the  only  means  of  diagnosis 
sometimes  being  the  application  of  a  trephine.  In  most  cases,  however,  the 
pain  is  not  so  severe  as  in  chronic  inflammatory  affections.  It  has  been 
pointed  out  by  Richet,  and  I  have  often  had  occasion  to  verify  the  fact,  that, 
though  the  articular  end  of  the  bone  may  have  been  completely  destroyed  by 
the  tumour,  the  cartilage  of  the  neighbouring  joint  never  becomes  implicated. 
In  these  cases  the  close  proximity  of  the  tumour  to  the  joint  may  lead  to  the 
disease  being  mistaken  for  white  swelling  of  the  articulation,  as  I  have  more 
than  once  seen  happen  in  myeloid  sarcoma  of  the  lower  end  of  the  femur. 


The  cartilage,  however,  being  undestroyed,  there  is  in  these  cases  usually  a 
considerably  greater  degree  of  movement  than  is  possible  in  white  swelling. 
Central  sarcoma,  so  long  as  the  disease  is  confined  within  the  walls  of  bone, 
develops  but  slowly  and  shows  but  little  tendency  to  infect  the  system,  but 
-when  once  it  extends  beyond  and  implicates  the  soft  parts,  the  danger  becomes 
greatly  increased.  Spontaneous  fracture  is  not  uncommon.  Central  sarcomata 
are  of  four  kinds,  myeloid  or  giant-celled,  spindle-celled,  round-celled,  and 
mixed  spindle-  and  round-celled.  These  are  further  modified  by  the  formation 
of  cysts,  calcification,  ossification,  and  the  development  of  cartilage.  Eighty- 
one  cases  collected  by  Buthn  showed  the  following  structure  :  round-celled 
22,  of  which  17  were  simple,  1  calcified,  3  ossifying,  and  1  fibroid  ;  spindle- 
celled  19,  of  which  15  were  simple,  2  developing  cartilage,  and  2  calcified  ; 
mixed-celled  22,  of  which  18  were  simple,  3  ossifying,  and  1  calcified  ;  and 
myeloid  17,  of  which  14  were  simple  and  3  contained  bony  spicula.  Accord- 
ing to  Gross,  if  the  long  bones  only  be  considered,  myeloid  tumoui-s  form  a 
much  larger  proportion  than  in  Butlin's  table. 

All  the  central  sarcomata,  except  the  myeloid,  tend  to  diffuse  themselves 
widely  through  the  medullary  canal  ;  the  myeloid  tumour  often  remains 
tolerably  sharply  limited  to  the  articular  end  of  the  bone  in  which  it  com- 
menced.   As  a  central  sarcoma  grows,  the  bone  becomes  "  expanded  "  by  it 


Fig.  525.— Myeloid  Plates  or  Giant-cells  from 
a  Tumour  of  tlie  Lower  End  of  the  Femur. 


Fig.  526. — Fusiform  and  oat-shaped  Cells 
from  Myeloid  Tumour. 
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till  a  mere  shell,  often  deficient  in  parts,  is  left.  If.  the  tumour  be  very  soft  or 
contain  cysts^  this  may  in  parts  give  the  sensation  of  "  egg-shell  crackling." 

In  Peripheral,  or  Periosteal  Sarcoma, 
there  is  no  expansion  of  bone.  The  tumour 
is  from  the  first  elastic  and  fixed,  com- 
mencing usually  at  one  side,  but  often  at  a 
later  period  embracing  the  whole  bone. 
The  forms  of  sarcoma  met  with  in  80 
examples  collected  by  Butlin  were  the 
following  :  round-celled  30,  of  which  22 
were  simple,  6  ossifying,  and  2  chondrify- 
ing  ;  spindle-celled  22,  of  which  13  were 
simple,  3  ossifying  and  6  chondrifying,  and 
in  some  cases  subsequently  becoming  ossi- 
fied or  calcified  ;  mixed  round-  and  spindle- 
celled  28,  of  which  11  were  simple,  6 
ossifying,  5  calcifying,  and  6  developing 
cartilage.  When  the  tumour  ossifies  or 
calcifies  it  does  not  penetrate  deeply  into 
the  compact  tissue ;  when  these  changes 
do  not  take  place  the  bone  becomes  eroded 
and  spontaneous  fracture  is  very  likely  to 
occur.  The  pain  accompanying  a  sub- 
periosteal tumour  is  usually  less  severe  than 

that  of  a  central  sarcoma.  The  tumour  varies  in  consistence  according  to 
its  nature  from  firm  and  elastic  to  semi-fluctuating.    In  some  cases  pulsa- 


Fig.  527.— Calcified  iSTodule  of  Sarcoma  of 
the  Lung,  secondary  to  a  similar  growth  iu 
a  long  Bone  (188  diara.)  a.  Decalcified.  The 
flat  grey  Surface  represents  the  Calcified 
Stroma,  b.  Not  decalcified.  Shows  the 
glistening  hars  of  Calcified  Stroma  passing 
between  the  granular  cells,  which  In  some 
parts  also  are  calcified. 


Fig.  528.— Expansion  of  Lower  End 
of  FemM  by  a  Myeloid  Sarcoma. 


Fig.  529. — Myeloid  Tumour  of  Lower  Jaw  (70 
diam.),  showing  tlio  manner  in  whicli  the  bone 
is  invaded,  a.  The  deep  surface  of  the  section. 


tion  of  a  thrilling  kind,  with  or  without  a  bruit,  is  distinctly  perceptible, 
especially  in  an  advanced  stage  of  the  disease,  when  the  vascularity  of  the 
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tumour  is  greatly  increased.  Cysts  are  not  uncommon  in  the  softer  forms  of 
sarcoma. 

Diagnosis. — Central  sarcoma  of  bone  in  its  early  stages  so  closely  resembles 
chronic  osteitis  and  periostitis  that  it  is  frequently  impossible  to  come  to  a 
correct  conclusion  as  to  the  nature  of  the  case  without  cutting  down  on  the 
bone  and  applying  the  trephine.  In  the  later  stages  the  diagnosis  becomes 
more  easy  ;  the  great  enlargement  of  the  bone,  the  occurrence  of  "  egg-shell 
crackling  "  on  pressure,  and  more  especially  pulsation  when  it  is  present, 
making  the  nature  of  the  case  clear. 

From  cystic  tumours  of  bone  the  diagnosis  is  often  impossible,  as  the  great 


Fig.  530.— Periplieral  Spin- 
ille-celled  Sarcoma  of  Shaft  of 
Femur  sawn  open.  Spon- 
taneous Fracture. 


Fig.  531.  —  Peri- 
pheral Spindle-celled 
Sarcoma  of  Shaft  of 
Femur,  successfully 
Amputated  at  Hip- 
Joint. 


majority  of  "  cysts  of  bone  "  (except  in  the  jaM's)  are  really  soft  sarcomata 
with  cysts  developed  in  the  tumour.  It  is  only  by  cutting  into  the  affected 
part  that  the  nature  of  the  disease  can  be  ascertained.  From  disease  of  the 
neicjlibouring  joint,  the  diagnosis  is  made  by  observing  that  the  joint  does  not 
form  the  centre  of  the  swelling,  and  that  movement,  although  limited  is  not 
painful,  and  is  unaccompanied  by  grating  or  crackling  in  the  articulation. 
Should  the  tumour  have  penetrated  the  joint,  which  is  very  rare,  the  difficulty 
of  diagnosis  becomes  greatly  increased. 

Peripheral  Sarcoma  is  most  frequently  mistaken  for  a  deep-seated  chronic 
abscess,  but  the  absence  of  true  fluctuation,  the  presence  of  a  rounded  edge  to 
the  tumour,  and  its  fixed  attachment  to  the  bone  will  usually  enable  the 
Surgeon  to  recognise  the  nature  of  the  disease.  In  all  doubtful  cases  the 
swelling  must  be  punctured  with  an  aspirator.    Even  when  the  presence  of  a 
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tumour  is  evident,  it  is  not  always  easy  to  make  sure  that  it  is  attached  to  the 
bone.  Examination  under  chloroform,  Avith  complete  relaxation  of  the 
muscles,  will  usually,  however,  overcome  this  difficulty. 

The  diagnosis  from  aneurism  is  necessarily  unattended  by  any  difficulty 
so  long  as  its  sac  is  pervious  to  fluid  blood,  and  presents  the  characters  that 
are  met  with  in  this  condition.  But  if  the  sac  have  become  consolidated  by 
the  deposit  of  stratified  fibrin,  and  thus  have  assumed  the  characters  of  a 
sohd  tumour,  it  may  readily  enough  be  mistaken  for  a  growth  springing  from 
the  osseous  structure,  and  amputation  has  occasionally  been  performed  on  this 
supposition  (as  in  Fig.  451).     Pulsating  sarcoma  may  be  mistaken  for 


Fig.  532.— Rapidly  growing  malignant  Tu- 

of  Humerus  destroyed,  but  Cartilage  of  Incrustation 
unaffected.  Tumour  divided  by  wliite  vertical  lines 
—  the  Periosteum  :  inside  which  only  were  the  Os- 
seous Spicula  found. 

aneurism  ly  anastomosis.  In  such  cases,  however,  the  history  of  the  progress 
of  the  disease  will  do  more  to  elucidate  its  true  nature  than  anything  else. 

Having  ascertained  the  presence  of  a  tumour,  it  remains  to  determine  the 
nature  of  the  groioth.  In  many  cases  this  cannot  be  done.  If  the  tumour  is 
of  slow  growth,  very  firm,  of  considerable  size,  lobulated  on  the  surface,  veiy 
clearly  defined,  and  immovably  fixed  to  the  bone,  it  may  be  a  simple  chon- 
droma. If,  with  the  same  symptoms,  however,  it  is  of  more  rapid  growth,  it 
may  be  a  sarcoma  developing  into  cartilage.  The  distinction  is  very  impor- 
tant if  it  can  be  made,  for  a  simple  chondroma  is  an  innocent  tumour,  and  the 
Surgeon  in  removing  it  may  carry  his  knife  close  to  the  growtli,but  a  chondri- 
fying  sarcoma  is  usually  very  malignant,  and  amputation  must  be  done  high 
above  it.  Unfortunately  the  distinction  is  often  impossible.  When  the  tumour 
18  central  and  situated  at  an  articular  end  of  a  long  bone,  especially  the  upper 
end  of  the  tibia,  the  lower  end  of  the  femur,  the  upper  end  of  the  humerus  or 
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the  lower  end  of  the  uhaa,  or  on  the  lower  jaw,  the  chances  are  greatly 
in  favour  of  its  being  a  myeloid  sarcoma.  According  to  Gross,  nearly 
70  per  cent,  of  the  central  tumours  of  the  long  l)ones  are  of  this  nature. 
Myeloid  tumours  are  often  somewhat  globular  in  form,  and  cysts  are  very 
common  in  them.  They  usually  occur  between  25  and  35,  and  grow 
slowly  without  affecting  the  constitution.  When  the  central  tumour  affects 
the  shaft  of  a  bone  it  is  probably  one  of  the  more  malignant  sarcomata,  either 
round-celled,  spindle-celled  or  mixed,  myeloid  being  very  rare  in  this 
situation. 

The  peripheral  sarcomata  cannot  be  clearly  distinguished  fi-om  each  other. 
Myeloid  never  commences  superficially,  and  may  therefore  be  excluded.  If 
the  lymphatic  glands  are  afPecfced,  it  is  most  probably  a  round-celled  sarcoma, 
the  spindle-celled  form  very  rarely  spreading  in  this  way.  All  forms  of 
peripheral  sarcoma  may  equally  implicate  the  surrounding  soft  parts. 

In  distinguishing  between  the  benign  and  malignant  tumours,  Paget  directs 
attention  to  the  following  points  :  1.  The  age  of  the  patient.  If  below 
puberty  or  past  middle  life  the  tumour  is  probably  malignant,  unless  it  be  a 
common  exostosis.  2.  The  age  of  the  tumour.  If  of  more  than  two  years 
duration,  it  is  probably  not  malignant.  3.  If  a  tumour  of  bone  have  doubled 
its  size  in  six  months,  not  being  inflamed,  it  is  probably  malignant. 

Treatment. — Tumours  of  bone  are  necessarily  beyond  the  reach  of  con- 
stitutional or  local  resolvents.  Surgeons  are  consequently  obhged  to  resort  to 
operative  interference.  If  the  tumour  be  simple,  it  may  be  possible  to  remove 
it  in  some  cases  by  gouging  or  cutting  it  out,  but  if  it  be  one  of  the  malignant 
sarcomata,  the  only  safe  course  consists  in  removing  the  whole  bone  from 
which  it  springs.  If  from  the  localized  natm-e  of  the  growth,  its  origin  at  an 
articular  end  of  a  bone,  and  its  central  position,  there  is  reason  to  believe  that  it 
is  a  myeloid  or  giant- celled  sarcoma,  it  may  be  sufficient  to  remove  only  the 
part  of  the  bone  from  which  it  grows.  In  the  leg  this  necessitates  amputation, 
but  in  the  lower  end  of  the  radius,  or  the  upper  end  of  the  humerus,  it  is  some- 
times possible  to  excise  the  affected  part  of  the  bone  without  removing  the 
limb.  In  tumours  of  the  lower  jaw  it  is  seldom  necessary  to  remove  more 
than  half  the  bone  at  most.  If  part  of  the  bone  only  be  removed,  the  sawn 
surface  and  medullary  canal  must  be  carefully  examined,  and  if  they  do  not 
appear  healthy  more  must  be  cut  away. 

If  the  tumour  be  peripheral,  or  if  it  be  a  central  sarcoma  of  any  kind  other 
than  myeloid,  no  means  avail  except  the  complete  removal  of  the  diseased  bone. 
These  operations  are,  however,  not  very  promising,  as  there  are  few  forms  of 
malignant  tumour  in  which  the  disease  returns  more  rapidly  in  a  secondary 
manner  than  in  that  of  the  bones.  The  rapidity  of  recurrence  will,  however, 
greatly  depend  upon  the  form  of  the  disease,  on  the  time  when  ampuiatim  is 
performed,  and  on  the  part  where  it  is  practised.  Amputation  should  always,  if 
possible,  be  performed  in  the  earliest  stage  of  the  disease,  before  general  infection 
has  taken  place.  If  the  glands  be  enlarged,  and  cachexy  be  already  present, 
little  can  be  expected  in  the  way  of  ultimate  cure  :  yet  I  have  known  cases  in 
which,  even  in  tliese  unfavourable  circumstances,  the  patients  have  made  a 
good  recovery,  life  having  been  prolonged  for  months. 

The  selection  of  the  line  at  which  amputation  should  be  performed  is  of 
great  importance,  and  the  result  will  materially  depend  upon  the  judgment 
displayed  in  this.    If  the  limb  be  removed  in  the  continuity  of  the  diseased 
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bone,  there  must  necessarily  be  a  great  probability  of  a  very  rapid  return  of 
the  growth  in  the  stump;  and  this  probability  amounts  to  a  certainty  in 
those  cases  in  which,  the  disease  being  central,  the  whole  of  the  medullary 
canal  and  cancellous  structure  are  infiltrated  by  the  tumour.  In  cases  of 
peripheral  disease,  this  return  may  not  take  place  in  the  same  bone  ;  indeed, 
I  have  seen  one  case  of  the  kind  in  which  the  disease  affected  the  lower  end  of 
the  tibia,  and  that  bone  was  amputated  in  its  upper  third  ;  in  this  case,  after 
a  lapse  of  some  months,  fatal  recurrence  of  the  disease  took  place  in  the  pelvic 
bones,  but  not  in  the  stump.  As,  however,  the  peripheral  is  more  rare  than 
the  central  form  of  the  disease,  and  as  there  are  no  means. of  ascertaining  the 
precise  kind  before  removal,  the  rule,  I  think,  should  be  absolute  to  amputate  at 
or  above  the  next  joint — at  the  hip-joint,  in  malignant  disease  of  the  femur ; 
in  the  thigh,  for  that  of  the  bones  of  the  leg ;  and  at  the  shoulder,  when  the 
upper  arm  is  affected.  When  the  lower  part  of  the  femur,  however,  is 
involved,  amputation  through  the  trochanters  may  sometimes  be  substituted 
for  disarticulation  at  the  hip-joint,  the  latter  operation  being  so  formidable 
and  so  fatal  that  the  Surgeon  may  think  it  advisable  not  to  subject  the 
patient  to  so  serious  a  risk ;  or  amputation  might  be  performed  through  the 
trochanters,  and  the  head  of  the  bone  then  resected.  In  this  way  the  severity 
of  the  operation  and  the  extent  of  wound  would  be  lessened,  whilst  the  whole 
of  the  diseased  bone  would  be  removed.  In  cases  of  myeloid  sarcoma  it  is  not 
usually  necessary  to  remove  the  whole  bone,  as  the  disease  almost  invariably 
begins  in  the  articular  ends,  and  rarely  extends  far  into  the  medullary  canal. 

In  some  forms  of  malignant  bone-disease,  however,  the  muscles  inserted  into 
the  affected  bone  become  speedily  contaminated,  and  this  contamination  may 
spread  widely  through  the  substance  or  along  the  sheath  of  any  particular 
muscle.  Hence  I  think  the  rule  in  these  cases  should  be  to  amputate  not  only 
above  the  diseased  bone,  but,  if  practicable,  above  the  origins  of  the  muscles 
in  the  neighbourhood  of  the  disease  :  thus,  if  there  be  a  malignant  tumour 
of  the  bones  of  the  forearm,  amputation  should  be  done  not  only  above  the 
elbow-joint  but  above  the  humeral  attachments  of  the  muscles  of  the  forearm. 

The  propriety  of  excision  of  some  bones,  as  of  those  of  the  face,  in  this 
disease,  must  depend  on  whether  the  morbid  growth  is  limited  to  the  structures 
that  can  be  excised.  This  operation  can  rarely  be  advantageously  practised  in 
malignant  tumours,  there  being  in  general  too  great  an  implication  of  the  soft 
structures  in  the  neighbourhood  to  justify  it. 

Secondary  Sarcomata  of  Bone. — All  malignant  sarcomata,  wherever 
arising,  when  they  become  generalized,  may  form  secondary  growths  in  the 
bones.  Thus  in  a  case  of  sarcoma  of  the  breast  under  my  care  some  years 
ago,  the  fatal  result  was  due  to  a  secondary  tumour  forming  in  the  sternum. 
Melanotic  sarcoma  not  imfrequently  gives  rise  to  secondary  tumours  in  the 
•medulla  or  cancellous  tissue  of  bones. 

True  Cancer  or  Carcinoma  of  Bone  is  always  secondary.  Scirrhus, 
when  it  becomes  generalized,  not  unfrequently  gives  rise  to  secondary  tumours 
of  bone.  Five  cases  of  this  kind  have  occurred  lately  in  University  College 
Hospital,  which  are  good  examples  of  this.  Four  occurred  after  excision  of 
the  breast.  In  two,  the  secondary  tumour  formed  in  the  vertebrae,  in  one,  in 
the  ribs,  and  in  one,  in  the  femur.  In  the  fifth  case,  in  an  apparently 
healthy  man,  the  upper  jaw  was  excised  for  what  was  supposed  to  be  a  primary 
tumour  of  the  outer  part  of  the  upper  maxilla  and  the  malar  bone.  After  death 
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a  primary  scirrhus  cancer  of  the  pancreas  ^vas  found,  and  the  tumour  of  the 
jaw  presented  the  same  structure. 

Squamous  Epithelioma  of  bone  very  rarely  occurs  as  a  secondary  growth, 
although  one  such  case  has  occun-ed  in  University  College  Hospital.  It  is 
usually  the  result  of  direct  extension  from  the  primary  tumour. 

A  very  rare  form  of  malignant  growth  is  occasionally  met  with  in  the 
thyi-oid  hody,  which  almost  exactly  resembles  the  normal  gland  in  structure. 
It  has  a  peculiar  tendency  to  give  rise  to  secondary  tumours  of  the  same 
structure  in  the  bones.  Cases  of  this  kind  have  been  recorded  by  Cohnheim, 
Morris,  and  others.    In  some  cases  they  have  pulsated  strongly. 

All  secondary  cancerous  tumom-s  of  bone  are  central,  commencing  either  in 
the  medulla  or  cancellous  tissue. 

Pulsating  Tumours' of  Bone— Osteo- Aneurism.— Pulsating  tumom-s  of 
bone,  or  osteo-aneurisms,  are  a  mixed  group  of  growths  possessing  in  common 
only  one  feature,  that  they  pulsate  strongly,  so  as  in  some  cases  almost  to 
resemble  a  true  aneurism.  The  great  majority  of  these  are  soft  vascular 
sarcomata,  in  which,  as  Bilhoth  has  pointed  out,  small  aneurismal  dilatations 
may  exist  on  the  vessels,  which  form  a  close  network  throughout  the  mass. 
Gross  states  that  pulsation  was  present  in  20  per  cent,  of  the  myeloid  tumours, 
in  12  per  cent,  of  the  central  spindle-celled  growths,  and  in  33  per  cent,  of  the 
central  round-celled  sarcomata,  of  which  he  had  collected  the  records.  In 
peripheral  sarcomata  pulsation  was  very  rare.  It  is  evident  that  pulsation 
cannot  be  recognized  in  central  tumours  until  the  bony  wall  has  been  completely 
destroyed  at  one  side,  and  it  is  possible  that  the  frequency  with  wliich  central 
tumoiu-s  pulsate  distinctly  after  this  has  taken  place  may  be  due  to  the  fact 
that  the  vascular  mass  of  the  tumour  is  surrounded  on  all  sides  but  one  by 
unyielding  bone. 

Excluding  all  these  cases,  two  other  kinds  of  pulsating  tumours  have  been 
described  as  occurring  in  bone.  In  one  of  these,  which  is  veiy  rare,  there  is 
developed  in  the  bone  a  structure,  which  is  composed  of  a  vascular  erectile 
growth,  closely  resembling  a  capillary  neevus  in  structure,  composed  of  an 
infinity  of  vessels,  interlacing  in  every  way,  so  as  to  form  a  soft  reddish 
tumour  (Fig.  534).  In  the  second  form  a  hollow  cavity  is  formed  in  a  bone, 
scooped  out  of  the  cancellous  structure  and  filled  with  blood,  partly  liquid  and 
partly  coagulated,  and  having  arterial  branches  opening  into  it.  The  shell  of 
bone  surrounding  this  cavity  is  v-ery  thin  and  expanded,  and  after  a  time  is 
usually  completely  absorbed  on  one  side.  This  constitutes  the  "true 
aneurism  of  bone."  Its  mode  of  origin  is  uncertain.  Volkmann  suggests 
that  in  some  cases  it  may  be  a  soft  sarcoma,  the  original  tissue  of  which 
has  been  entirely  softened  and  broken  down  by  haemorrhage  into  its  substance. 
Such  cases  are  extremely  rare,  and  until  some  have  been  recorded  with 
accurate  microscopic  examination  of  the  contained  clot  and  the  surrounding 
bone  we  must  hesitate  to  form  any  opinion  as  to  their  true  nature. 

Situation. — Pulsating  sarcomata  may  be  found  anywhere,  but  are  most 
common  in  the  bones  of  the  skull,  the  lower  end  of  the  tibia  and  upper  end  of 
the  femur.  Naevoid  gi-owths  are  most  common  on  the  skull.  The  "  true 
aneurism  of  bone  "  has  been  said  to  occur  most  frequently  in  the  head  of  the 
tibia. 

Symptoms. — When  the  tumoin*  is  merely  a  highly  vascular  sarcoma,  the 
symptoms  that  it  gives  rise  to  are  the  same  as  those  already  described  as 
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indicating  a  central  sarcoma  of  bone,  with  the  addition  of  pulsation  and  bruit. 
In  these  the  pulsation  is  very  marked  and  superficial,  and  commonly  of  a 
thrilling  character  ;  it  may  be  distinctly  expansile  ;  the  bruit  is  usually 
soft  and  blowing,  but  not  unfrequently  harsh,  loud,  and  whizzing.  In 
true  osteo-aneurism,  according  to  N^laton,  the  bruit  is  often  absent.  In 
pulsating  sarcomata  I  have  heard  the  bruit  peculiarly  loud,  rough,  and  super- 
ficial. On  compressing  the  main  artery  leading  to  the  part  of  the  limb  in. 
which  the  tumour  is  situated,  all  movement  and  bruit  commonly  cease  in  it, 
and  the  tumour  lessens  in  size.  By  pressing  upon  the  growth  when  it  is  thus 
diminished,  if  it  be  a  "  true  aneurism  of  bone,"  it  wiU  commonly  be  found  to 
have  a  bony  margin,  with  a  central  depression.  In  some  cases  the  tumour  is 
fed  by  several  arterial  branches,  which  may  be  felt  distinctly  pulsating  under 
the  skin.  This  is  more  particularly  the  case  in  soft  sarcomata  occurring  upon 
the  bones  of  the  pelvis  and  the  scapula,  and  then  the  bruit  and  pulsation 
cannot  be  made  to  cease  in  it.  All  these  signs  are  commonly  somewhat 
intermittent,  the  pulsation  appearing  perhaps  in  the  earlier  stages  of  the 


Fig.  534.— Aneurism  by  Anastomosis  of  one  of  tlie  Parietal  Bones. 


disease,  and  disappearing  as  it  advances ;  or  the  reverse  may  occur,  the 
pulsation  and  bruit  becoming  distinct  as  the  disease  increases  in  size  and 
meets  with  more  resistance  in  its  outward  growth. 

Diagnosis. — It  is  of  considerable  importance  to  diagnose  the  diflferent  forms 
of  pulsating  tumour  of  bone  from  one  another,  as  both  the  treatment  and 
prognosis  differ  according  as  the  disease  is  a  "  true  aneurism  of  bone,"  or  a 
pulsating  sarcoma.  The  true  osteo-aneurism  is  so  rare  that  its  existence  is 
often  denied,  and  should  it  be  met  with  it  will  have  so  many  signs  in  common 
with  the  2'>ulsaUng  sarcoma,  that  it  will  be  almost  impossible  to  make  the 
diagnosis.  It  is  well  to  bear  in  mind  that  the  malignant  sarcomata  are  some- 
times multiple,  occurring,  with  pulsation  and  bruit,  in  more  situations  than 
one  ;  thus  I  have  seen  growths  of  this  kind  springing  both  from  the  pelvis 
and  from  the  ribs.  The  true  osteo-aneurism  has  been  described  as  occurring 
only  in  the  articular  ends  of  long  bones;  whereas  the  malignant  disease, 
though  commonly  occiurring  in  these  situations,  is  also  frequently  found  in 
other  parts  of  the  body.  Besides  these,  there  are  two  conditions  which,  in 
many  cases,  will  enable  the  Surgeon  to  determine  that  the  pulsating  tumour 
is  an  osseous  aneurism  :  viz.,  the  absence  of  all  bruit,  though  the  pulsation 
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be  distinct,  aiid  the  deteciiion  by  firm  pressure,  after  the  tumour  has  been 
diminished  by  compressing  the  artery  leading  to  it,  of  an  osseous  margin 
around  its  depressed  centre. 

From  ordinary  aneurism  the  diagnosis  of  pulsating  tumours  of  bone  may  be 
attended  by  almost  insuperable  difficulties.  So  great  are  these,  that  there  are 
many  cases  on  record  in  which  the  most  experienced  Surgeons  have  ligatm-ed 
arteries  for  tumours  that  were  supposed  to  be  aneurismal,  but  which  have 
turned  out  to  be  pulsating  sarcomata.  A  principal  point  to  be  attended  to  in 
making  the  diagnosis  is  the  situation  of  the  tumour,  which  may  occur  in  a 
part  of  the  body  where  there  is  no  vessel  large  enough  to  give  rise  to  such  a 
disease — as,  for  instance,  about  the  head  of  the  fibula  or  the  outer  side  of  the 
pehds.  Then,  again,  its  incorporation  with  the  subjacent  bone,  the  want  of  a 
distinctly  limited  and  circumscribed  outline,  and  the  existence  in  many  cases 
of  plates  of  bone  in  the  wall  of  the  tumour — giving  rise,  perhaps,  on  pressm'e, 
to  the  peculiaf  rusthng  or  crackling  sound  characteristic  of  central  bony 
growths- — will  enable  the  Surgeon  to  come  to  a  correct  conclusion.  In  this 
he  will  be  further  assisted  by  its  having  on  compression  a  soft,  doughy,  or 
spongy  feel,  or  appearing  as  a  depression  surrounded  by  an  osseous  margin. 
In  many  cases  also,  the  less  impulsive  character  of  the  beat  of  the  tumour, 
the  peculiar  shrill  and  tremulous  whiz  in  the  pulsation  and  bruit,  will  throw 
much  light  on  the  nature  of  the  disease.  But  it  cannot  be  doubted  that,  when 
tumours  of  this  kind  occur  in  some  of  the  ordinary  situations  of  aneurism, 
as  about  the  brim  of  the  pelvis,  and  in  the  popliteal  space,  the  diagnosis  is 
surrounded  with  difficulties  which  no  amount  of  sm-gical  skill  may  be  able  to 
overcome. 

From  ordinary  tumours  of  lone,  the  existence  of  pulsation  and  bruit  wiU 
always  suffice  to  distinguish  the  growths  under  consideration. 

Treatment. — Pulsating  sarcomata  of  bone  must  be  treated  exactly  in  tlie 
same  way  as  those  that  do  not  pulsate. 

Ligature  of  the  main  artery  has  been  practised  in  several  supposed  cases  of 
"  true  aneurism  of  bone,"  but  in  the  majority  of  these  the  disease  turned  out 
to  be  a  soft  sarcoma,  and  consequently  no  benefit  resulted.  The  growth  of 
the  tumour  was  not  even  retarded.  Eoux,  however,  has  recorded  a  case  in 
which  he  cured  a  pulsating  swelling  in  the  lower  end  of  the  radius  by  ligature 
of  the  brachial  artery.  Lallemand  cured  a  so-called  aneurism  of  bone  by  the 
same  treatment.  In  a  patient  of  Dupuytren's  no  return  of  the  disease  took 
place  for  six  years,  when  it  recurred,  and  amputation  became  necessary. 
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DISEASES  OF  JOINTS. 

The  various  joints  of  the  body  may  become  the  seat  of  Inflammatory  Affec- 
tions of  an  acute  or  chronic  character  ;  of  Strumous  or  Tubercular  Disease  ; 
or  of  various  other  morbid  conditions,  such  as  more  or  less  permanent  rigidity, 
or  Ankylosis,  the  formation  of  Foreign  Bodies  within  their  cavities,  and  Neuralgia. 
In  studying  these  various  articular  affections,  it  must  be  borne  in  mind  that  a 
joint  is  composed  of  a  number  of  different  tissues ;  of  synovial  membrane, 
cartilage,  bone,  ligament,  and  capsule,  or  investing  fibrous  expansion.  In  any- 
one of  these  structures  the  disease  may  primarily  begin,  though  eventually  the 
morbid  process  often  spreads  to  other  tissues  besides  that  which  was  originally 
involved.  The  merit  of  having  been  the  first  to  point  out  the  true  mode  of 
studying  these  affections  in  reference  to  the  different  structures  in  which  they 
have  originated,  and  to  have  set  aside  that  coarse  pathology  which,  under  the 
general  terms  of  "  arthritis  "  and  of  "  white  swelling,"  confounded  together 
these  various  diseases,  is  certainly  due  to  Sir  Benjamin  Brodie. 

Inflammation  of  the  Synovial  Memlirane  may  occur  under  two  forms,, 
simple  or  serous,  and  purulent  or  suppurative.  In  the  former  the  disease 
affects  the  synovial  membrane  only,  and  has  little  tendency  to  extend  to  the 
other  structm-es  of  the  joint  ;  in  the  latter  the  capsule,  and  ligaments,  the 
cartilages  and  even  the  bones  ultimately  become  implicated  unless  the  in- 
flammation is  arrested  by  treatment,  and  consequently  this  form  soon  merges 
into  the  affection  known  as  acute  arthritis,  with  which  it  will  be  described. 

Clinically  the  term  Synovitis  used  by  itself  is  commonly  applied  only  to  the 
serous  form. 

Serous  or  Simple  Synovitis  is,  perhaps,  the  most  common  of  aU  articular 
affections.    It  may  be  acute,  subacute  or  chronic. 

Acute  Synovitis — Causes.— Simple  acute  synovitis  is  most  commonly  of 
traumatic  origin,  arising  from  blows  on  the  joint,  bruises  or  sprains.  In 
other  cases  it  occurs  without  apparent  external  cause,  and  is  then  usually  due 
to  exposure  to  cold,  especially  in  rheumatic  or  gouty  constitutions.  In  these 
cases  it  commonly  happens  that  more  joints  than  one  are  implicated  at  the , 
same  time  ;  the  affected  articulations  are  more  frequently  those  that  are  most 
exposed  by  having  the  thinnest  covering  of  soft  parts  and  by  being  especially, 
subjected  to  variations  of  temperature,  such  as  the  knees  and  ankles.  Gonorrhoea 
is  an  occasional  cause  of  inflammation  of  the  synovial  membrane  (see  Gonorrhoea, 
Chap.  LXXII.).  In  very  rare  cases  a  subacute  form  of  synovitis  with  moderate 
effusion  is  met  with  in  the  secondaiy  stage  of  syphihs  at  the  same  time  as  the 
cutaneous  eruptions.  Still  more  rarely  acute  inflammation  with  exuda- 
tion into  the  joint  is  met  with  in  acute  tuberculosis  as  a  consequence  of 
miliary  tubercle  of  the  synovial  membrane.  Somewhat  sudden  distension  of 
the  synovial  membrane,  often  with  swelling  of  the  whole  affected  limb,  is  one 


328 


DISEASES  OF  JOINTS. 


of  the  plienomena  not  uncommonly  observed  in  Charcot's  disease  of  joints 
(see  Charcot's  Disease). 

Pathology.— As  uncomplicated  acute  synovitis  is  never  fatal,  we  seldom 
have  an  opportunity  of  studying  its  pathology.  It  would,  however,  appear 
from  the  examination  of  joints  in  cases  of  synovitis  from  injury,  as  well  as 
from  the  experiments  of  Richet,  Bonnet,  and  others,  who  have  induced  trau- 
matic synovitis  in  animals,  that  there  is  in  the  first  instance  an  inflammatory 
congestion  of  the  synovial  membrane,  with  loss  of  its  peculiar  satiny  polish. 
The  synovia  is  then  increased  in  quantity,  and  becomes  thin  and  serous,  and 
after  a  time  intermixed  with  inflammatory  exudation  which  is  poured  out 
with  it.  If  the  disease  progress  favourably,  these  products  are  completely 
absorbed.  In  more  rare  cases,  the  congestion  and  swelling  of  the  synovial 
membrane  increase,  until  at  last  it  becomes  so  turgid  and  distended  with  blood 
and  effused  fluids,  that  a  kind  of  chemosis  results ;  a  thin  purulent-looking  fluid 
is  poured  out,  composed  of  granular  corpuscles— partly  migrated  leucocytes, 
and  partly  desquamated  and  degenerated  endothelial  cells — floating  in  a  serous 
liquid. 

In  all  cases  of  acute  synovitis  the  fringes  of  the  membrane  become  swollen, 
and  their  vessels  injected  with  blood,  so  that  they  form  prominent  red 
elevations,  especially  at  the  margins  of  the  cartilages.  The  inflammation  in 
such  cases  frequently  extends  to  the  other  structures  forming  the  joint,  and 
the  disease  then  forms  one  variety  of  acute  arthritis.  In  other  cases,  granula- 
tions are  thrown  out  on  the  looser  portions  of  the  membrane,  and  becoming 
injected  with  blood-vessels,  constitute  fringed  and  villous  membranous  expan- 
sions, lying  upon  the  subjacent  cartilage. 

Symptoms  of  Acute  Synovitis. — The  symptoms  of  synovitis  consist  of 
pain  and  heat  and  distension  of  the  joint,  with  fluctuation.  If  it  be  large 
and  exposed,  the  ^;«m  is  sometimes  severe,  especially  at  night,  being  greatly 
increased  by  moving  or  pressing  upon  the  articulation  ;  it  is  usually  sharp, 
but  when  the  disease  occurs  in  rheumatic  or  gouty  constitutions,  it  is  of  a 
gnawing  character.  On  laying  the  hand  on  the  joint,  it  will  be  felt  to  be  hot. 
The  swelling  of  the  affected  joint  is  considerable,  and  evidently  depends  on 
accumulation  of  fluid  within  the  synovial  sac,  the  extreme  outline  of  which  is 
rendered  apparent  by  the  tension  to  which  it  is  subjected.  Thus  in  the  knee 
it  rises  up  high  in  the  thigh  ,  under  the  vasti,  to  the  extent  of  three  or  four 
inches  above  the  upper  border  of  the  patella,  the  swelling  being  higher  on  the 
inner  than  the  outer  side  of  the  limb,  whilst  in  the  elbow  it  rises  in  tlie  same 
manner  under  the  tendon  of  the  triceps.  There  is  no  effusion  into  the  surround- 
ing tissues;  and  hence  the  outline  of  the  joint  can  be  distinctly  felt,  and 
fluctuation  perceived  in  it.  The  limb  is  usually  semiflexed,  for  in  this  position 
there  is  the  greatest  general  relaxation  of  the  ligaments,  and  it  consequently 
gives  the  patient  most  ease.  The  joint  cannot  be  moved  without  pain.  The 
constitutional  febrile  disturbance  is  tolerably  severe,  especially  if  the  afifection 
occur  in  a  rheumatic  constitution.] 

Chronic  Serous  Synovitis  is  characterised  by  effusion  of  serous  fluid  into 
the  cavity  of  the  joint  without  any  tendency  to  the  formation  of  pus,  and  in 
fact  without  any  of  the  ordinary  signs  of  inflammation.  The  pressure  of  the 
fluid  distending  the  capsule  and  causiug  swelling  and  weakness  of  the  joint  is 
the  prominent  symptom.  There  is. little  or  no  pain,  tenderness  or  heat  in  the 
affected  joint. 


HYDRARTHROSIS. 


329 


The  presence  of  an  abnormal  quantity  of  fluid  in  the  joint  is  always 
indicated  by  fluctuation  and  undulation  and  by  the  peculiar  sliape  acquired 
by  the  part.  Thus  in  the  knee,  which  is  the  most  common  seat  of  the 
affection,  the  patella  will  float,  as  it  were,  on  the  fluid.  If  the  distension 
be  not  too  great,  by  placing  the  finger  on  the  knee-cap  and  pushing  it  sharply 
towards  the  femiu-  it  can  be  felt  to  sink  through  the  fluid  and  strike  on  the 
bone  beneath.  This  sign  is  of  great  importance,  as  it  enables  us  to  distinguish 
between  simple  synovitis  with  effusion,  and  distension  of  the  joint  by  soft 
granulation-tissue  in  the  early  stages  of  white  swelling.  In  order  to  elicit  it 
the  patient  must  be  lying  down  with  the  muscles  of  the  thigh  perfectly 
relaxed.  All  the  natural  hollows  about  the  knee  are  obliterated  ;  the 
distended  pouches  of  the  synovial  membrane  project  distinctly  on  each  side 
above  the  patella,  and  the  hollow  on  each  side  of  the  ligamentum  patellae  is 
obliterated  by  the  infra-patellar  fat  which  is  pushed  downwards  by  the  pressure 
of  the  fluid  in  the  joint.  In  the  elbow  there  is  a  soft  and  fluctuating  swelling 
extending  above  the  olecranon  on  each  side  of  the  tendon  of  the  triceps  which 
forms  a  depression  in  the  middle  line  ;  and  in  the  shoulder  there  is  a  general 
roundness  and  distension  of  the  articulation. 

The  term  Hydrarthrosis  or  Dropsy  of  the  Joint  has  been  applied  to 
cases  in  which  the  amount  of  fluid  distending  the  joint  is  considerable,  and  the 
course  of  the  disease  extremely  cln-onic.  The  fluid  in  these  cases  partakes 
in  various  degrees  of  the  characters  of  serum  and  synovia.  Hydrarthrosis 
may  arise  from  at  least  three  distinct  pathological  causes.  First,  the  effusion 
may  be  preceded  or  accompanied  by  the  ordinary  evidence  of  synovial 
inflammation,  the  case  apparently  being  merely  one  of  simple  synovitis  with 
very  excessive  effusion.  Secondly,  great  effusion  into  the  joint  is  not  an 
uncommon  occurrence  in  Charcot's  disease.  In  this  form  the  effusion  is 
painless  or  nearly  so,  and  is  soon  followed  by  destructive  changes  in  the 
cartilages  and  bones  with  looseness  of  the  ligaments  and  unnatural  mobility 
of  the  articulation.  (See  Charcot's  Disease  of  Joints.)  A  third  form  has 
been  described  by  Konig  under  the  name  of  hydrops  tuberculosus  or  tubercular 

•opsy  of  the  joints.  It  is  characterised  by  very  chronic  effusion  usually 
moderate  in  amount  and  refusing  to  yield  to  treatment,  or  if  any  improvement 
takes  place,  speedily  relapsing.  The  movements  of  the  joint  are  limited  but 
not  painful.  There  is  usually  thickening  of  the  synovial  membrane,  which 
may  be  readily  felt  if  the  distension  is  not  great.  In  some  cases,  in  the  knees, 
Konig  has  felt  a  distinct  fibroid  mass  resembling  a  tumour  at  the  lateral 
reflexion  of  the  synovial  membrane.  He  states  that  tubercular  dropsy  may 
be  caused  by  diffuse  tuberculosis  of  the  synovial  membrane  with  or  without 
marked  thickening.  When  the  membrane  is  thickened  it  is  due,  in  some 
cases,  to  the  deposit  of  fibrinous  layers  upon  it,  especially  on  the  fringes  which 
may  become  villous  or  even  polypoid  in  appearance,  sometimes  forming  the 
tumour-like  masses  above  mentioned.  In  these  cases  melon-seed  bodies  may 
be  present  in  the  joint.  In  other  cases  obstinate  dropsy  of  the  joint  has 
preceded  ordinary  white  swelling.  The  evidence  that  the  conditions  above 
described  are  tubercular  is  derived  from  the  presence  of  typical  tubercle 
nodules, -with  giant  cells  in  portions  of  the  membrane  removed  by  incision 
into  the  joint.  Tubercular  hydrarthosis  occurs  most  commonly  in  young 
adults,  very  rarely  in  children. 

In  all  forms  of  hydrarthrosis,  if  the  distension  is  considerable,  pouch-like 
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projections  of  the  synovial  membrane  may  push,  their  way  through  the  least 
supported  parts  of  the  capsule,  and  form  tumours  resembling  cysts  in  the 
neighbourhood  of  the  joint.  When  a  bursa  communicates  with  the  synovial 
membrane  it  becomes  distended  with  the  joint  in  hydi'arthrosis,  as  for  example 
the  bursa  under  the  inner  head  of  the  gastrocnemius  and  that  beneath  the 
deltoid.  It  is  said  that,  in  some  cases,  the  distension  of  the  joint  has  been  so 
great  that  the  synovial  membrane  has  been  ruptured,  and  the  fluid  poured 
forth  into  the  surrounding  areolar  tissue.  In  these  cases,  however,  it  is 
probable  that  some  destructive  change  in  the  synovial  membrane  preceded  its 
rupture.  In  more  chronic  cases  the  ligaments  may  become  relaxed,  and 
spontaneous  dislocation  may  take  place.    (Vol.  I.  p.  660.) 

In  some  cases  of  chronic  synovitis  distinct  craclding  will  be  felt  in  the 
interior  of  the  joint,  on  laying  the  hand  over  the  articulation,  whilst  it  is  freely 
moved.  This  appears  to  me  to  be  due  to  the  existence  of  bands  of  fibrinous 
exudation  in  the  interior  of  the  joint,  through  which  the  fluid  is  pressed 
by  the  articular  movements,  and  thus  occasions  the  sensation  which  is  met 
with  under  similar  circumstances  in  enlargements  of  the  bursse,  and  in  fluid 
effusions  in  the  sheaths  of  tendons. 

Terminations. — The  termination  of  serous  synovitis  will  depend  mainly  on 
its  cause.  When  simple  and  uncompUcated,  arising  as  the  result,  perhaps,  of 
rheumatic  influences,  it  will  in  most  cases  end  in  complete  resolution. 
In  other  instances,  however,  as  a  consequence  of  inflammatory  exudation, 
warty  vegetations  or  concretions  may  form  within  the  joint,  or  bands  stretching 
across  its  interior  or  incorporated  with  its  capsule  may  occasion  more  or  less 
permanent  stiffness.  Chronic  or  subacute  synovitis,  when  simple,  usuaUy 
terminates  favourably,  although  the  joint  is  often  left  in  a  weak  stat«  from 
which  it  may  not  recover  for  many  months. 

The  termination  of  chronic  hydrarthi-osis  will  depend  to  a  great  extent  on 
its  cause.  If  due  to  Charcot's  disease  the  fluid  is  usually  absorbed  more  or 
less  completely  after  some  time,  but  the  deformity  of  the  joint  of  course 
remains.  (See  Charcot's  Disease.)  In  tubercular  dropsy  recovery  may  take 
place  under  proper  constitutional  and  local  treatment  with  perfect  rest,  but 
not  uncommonly  the  disease  gradually  develops  into  ordinary  white  swelling 
with  destruction  of  the  joint  (see  White  Swelling). 

Treatment  of  Serous  Synovitis. — The  treatment  of  serous  synovitis 
depends  partly  on  the  severity  of  the  symptoms,  and  partly  on  the  cause  of  the 
disease.  If  a  joint  have  been  injured  subcutaneously,  and  synovitis  be 
apprehended,  or  indeed  have  commenced,  no  treatment  will  be  found  more 
efficacious  than  the  continued  application  of  ice  in  india-rubber  bags  of 
suflBcient  size  to  envelop  the  whole  of  the  articulation  ;  the  limb  being,  of 
course,  kept  at  the  same  time  perfectly  at  rest  on  a  splint  or  in  a  sling. 
Should  the  disease  have  made  progress,  or  should  the  ice  fail  in  an-esting 
it,  then,  if  the  patient  be  young  and  strong,  the  application  of  leeches, 
followed  by  fomentations  and  accompanied  by  perfect  rest  of  the  part  on  a 
sphnt,  or  on  pillows  properly  arranged,  will  be  the  most  useful  treatment. 
At  the  same  time,  saline  purgatives  may  be  given,  and  the  patient  kept  on  a 
low  diet. 

If  the  disease  be  rheumatic,  hot  fomentations  may  be  applied,  and  rest  of  the 
part  maintained  in  the  elevated  position  ;  at  the  same  time  salicylate  of  soda 
may  be  given  in  ten-grain  doses,  and  Dover's  powder  should  be  administered  if 
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there  be  much,  pain  at  night.  If  the  patient  be  gouty,  colchicum  should  be 
given.  When  the  disease  is  of  syphilitic  origin,  the  application  of  blisters, 
followed  by  calomel  and  opium,  will  be  attended  with  marked  success. 

In  subacute  or  chronic  synovitis  rest  is,  perhaps,  the  most  important  element 
in  the  treatment,  everything  else  proving  nugatory  unless  this  be  attended  to  ; 
the  limb  may  be  fixed  by  leather  splints,  or  a  starched  bandage  cut  up  so  that 
it  may  be  removed  to  make  the  necessary  applications  to  the  joint.  In  these 
oases  the  uniform  pressure  obtained  by  the  application  of  an  india-rubber 
bandage  combined  with  rest  will  often  cause  the  absorption  of  the  effused 
fluid.  Should  this  fail,  repeated  painting  with  tincture  of  iodine  till  the  skin 
is  slightly  sore  or  blistering  over  the  whole  of  the  joint  constitute  perhaps  the 
most  useful  local  means  that  we  possess.  In  a  more  advanced  stage,  counter- 
irritation  by  means  of  stimulating  embrocations,  together  with  douches,  either 
of  warm  sea-water  or  of  some  of  the  sulphurous  springs,  such  as  those  of  Aix 
or  Bareges,  will  prove  most  useful  ;  and  when  all  inflammation  has  been 
subdued,  and  weakness  of  the  "joint  merely  is  left,  the  joint  should  be  properly 
strapped  with  soap-plaster,  spread  upon  leather,  or  supported  by  a  well-fitting 
elastic  cap  or  stocking.  Amongst  the  internal  remedies  likely  to  be  of 
most  service,  may  be  mentioned  the  iodide  of  potassium,  either  alone  or  in 
some  bitter  infusion. 

In  hydrarthrosis  the  treatment  must  necessarily  vary  with  the  cause.  If  it 
is  apparently  simple,  merely  an  exaggeration  of  ordinary  chronic  serous 
synovitis,  rest  combined  with  the  employment  of  pressure,  iodine  and  blisters 
must  be  employed  as  in  chronic  synovitis.  The  internal  administration  of 
iodide  of  potassium,  or  a  mild  mercurial  course,  will  sometimes  induce  the 
absorption  of  the  fluid.  If  these  means  fail,  the  fluid  may  be  removed  by 
means  of  the  aspirator,  after  which  pressure  may  be  applied  by  means  of  the 
india-rubber  bandage  to  prevent  its  reaccumulation. 

In  extreme  cases,  Jobert,  Velpeau,  and  Bonnet,  recommended  the  injection 
of  the  joint  with  tincture  of  iodine,  diluted  with  two  or  three  parts  of  water. 
In  performing  this  operation  a  small  trochar  is  introduced  into  the  joint,  a 
moderate  quantity  of  the  serous  fluid  is  let  out,  but  not  aU,  and  then  a 
corresponding  quantity  of  the  iodine  solution  is  thrown  in  ;  and  after  being 
left  for  a  few  minutes,  is  allowed  to  escape.  Inflammation  of  the  joint,  which 
is  a  necessary  result  of  this  procedure,  comes  on.  This  is  treated  by  ordinary 
means,  and,  according  to  the  statements  of  the  French  Surgeons,  has  in  no 
case  been  followed  by  any  serious  consequences,  but  in  several  instances  a 
complete  cure  without  ankylosis  has  resulted.  This  mode  of  treatment  does 
not  appear  to  have  met  with  much  support  in  this  country  ;  yet  it  certainly 
deserves  a  trial,  though  recourse  should  not  lightly  be  had  to  it,  as  it  is 
evident  that  the  induced  inflammation  might  exceed  the  expected  limits.  In 
one  case  of  hydrarthrosis  of  the  knee,  in  an  old  man,  in  which  I  employed  it, 
about  six  ounces  of  thin  synovia  were  drawn  off",  and  a  drachm  of  strong 
tincture  of  iodine  was  injected  into  the  joint.  Slight  inflammation  only 
ensued  ;  and  the  disease,  which  was  of  two  years'  standing,  was  completely 
cured.  The  chief  points  that  appear  to  require  attention  are  that  no 
inflammation  be  going  on  at  the  time,  there  being  no  tenderness  or  pain  in 
moving  the  joint,  the  effusion  being  quite  passive,  and  of  a  very  chronic 
character ;  and,  above  all,  that  no  air  be  allowed  to  enter  with  the  injected 
fluid.    This,  treatment  might  be  of  service  in  the  simple  or  tubercular  form  of 
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hydrarthrosis,  but  if  the  case  is  one  of  Charcot's  disease  it  could  only  do  liarm. 
If  other  methods  of  treatment  fail,  the  joint  may  be  drained  by  means  of  an 
india-rubber  tube  inserted  with  all  antiseptic  precautions.  It  may  be  retained 
for  ten  days  or  a  fortnight,  the  dressing  throughout  being  strictly  antiseptic. 
After  dropsy  of  the  joint  has  been  removed,  the  articulation  is  usually  left 
weak  for  some  length  of  time,  in  consequence  of  the  stretching  to  which  its 
ligaments  have  been  subjected  ;  here  cold  douches  and  an  elastic  bandage  will 
constitute  the  best  mode  of  treatment. 

In  cases  of  tubercular  dropsy  of  a  joint  with  evident  thickening  of  the 
synovial  membrane,  Konig  recommends  a  free  incision  with  removal  of  a  slice 
of  the  diseased  membrane  on  each  side.  The  operation  in  his  hands  has 
been  attended  with  satisfactory  results,  a  movable  joint  being  obtained.  It 
must,  of  course,  be  performed  with  the  strictest  antiseptic  precautions. 

ACUTE  ABTHBITIS. 

By  Acute  Arthritis  is  meant  an  acute  inflammation  affecting  the  synovial 
membrane  and  rapidly  extending  from  it  to  the  other  structures  that  enter 
into  the  formation  of  a  joint.  The  disease  may  arise  primarily  in  the  synovial 
membrane,  or  the  affection  of  the  synovial  membrane  may  be  secondary  to 
disease  beginning  in  the  bones  or  in  the  soft  parts  around  the  joint.  In  the 
latter  case,  the  symptoms  characteristic  of  acute  arthritis  do  not  set  in  until 
the  mischief  has  extended  to  the  cavity  of  the  joint.  In  some  forms  of  acute 
arthritis  the  symptoms  clearly  indicate  that  the  inflammation  of  the  synovial 
membrane  precedes  that  of  the  ligaments,  while  in  others  the  extension  is  so 
rapid  that  all  the  structures  of  the  joint  may  seem  to  be  afifected  simultaneously. 

It  wiU  be  most  convenient  to  describe  first  the  symptoms  and  pathological 
changes  which  are  characteristic  of  acute  arthritis  from  whatever  cause  it  may 
arise,  and  afterwards  to  point  out  the  modifications  of  the  process  dependent 
upon  its  mode  of  origin. 

S3rmptoms. — The  symptoms  of  acute  arthritis  that  are  most  marked  are 
the  pain,  heat,  swelling,  and  pecuUar  position  of  the  joint.  The  pain  is  often 
severe,  tensive,  and  throbbing  :  so  acute  is  it  sometimes,  that  the  patient 
screams  with  agony  ;  he  cannot  bear  the  bed  to  be  touched,  the  room  to  be 
shaken,  or  the  slightest  movement  communicated  to  the  limb,  any  attempt  at 
examination  of  the  joint  in  such  cases  being  attended  with  insupportable  agony. 
There  are  usually  nocturnal  exacerbations,  and  the  pain  is  commonly  referred 
with  especial  severity  to  one  particular  spot  in  the  joint:  thus  it  is  generally 
felt  at  the  inner  or  under  side  of  the  knee-joint,  and  at  the  outer  aspect  of  the 
hip.  The  heat  of  the  diseased  joint  is  considerable,  and  is  often  accompanied 
by  more  or  less  superficial  redness.  The  sivelling  is  uniform,  involving  the 
whole  of  the  articulation,  and  not  projecting  at  certain  parts  of  it,  as  when 
the  synovial  membrane  alone  is  affected ;  it  is  generally  not  very  considerable, 
and  has  a  soft  and  doughy,  rather  than  a  fluctuating  feel.  The  j^osition  of  the 
affected  limb  is  peculiar,  and  that  attitude  is  involuntarily  adopted  in  which  the 
patient  will  have  the  greatest  amount  of  ease  :  thus,  if  the  knee  is  affected,  it 
is  semi-flexed,  and  the  limb  is  rotated  outwards  ;  if  the  hip,  the  joint  is  flexed 
and  the  limb  abducted  and  rotated  outwards  with  the  knee  semi-flexed;  if  the 
elbow,  it  is  bent.  Sjxisms  or  starfings  of  the  limb,  often  of  a  very  sharp  and 
painful  character,  come  on  at  times ;  more  particularly  at  night.  Amongst 
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the  most  distressing  symptoms  in  the  more  advanced  stages  of  acute  dis- 
organization of  a  joint  are  the  painful  startings  of  the  limb.  Whenever  the 
patient  falls  asleep,  the  muscles  becoming  relaxed,  the  softened  ligaments 
allow  the  joint  to  become  slightly  displaced  ;  a  reflex  contraction  of  the 
muscles  immediately  takes  place  and  the  patient  wakes  with  a  painful 
spasmodic  jerk  of  the  limb,  inducing  a  feeling  of  alarm,  that  is  often  very 
distressing.  The  constitutional  disturlance  is  very  severe,  and  of  an  actively 
febrile  type. 

Having  reached  this  stage,  in  some  cases  the  symptoms  gradually  subside, 
the  heat  lessens,  the  pain  loses  its  acute  character,  the  swelling  slowly 
diminishes,  and  recovery  takes  place  after  many  weeks  or  months,  the  joint 
being  left  permanently  stiffened  from  contraction  of  the  inflamed  'ligaments, 
or  sometimes  firmly  ankylosed,  the  articular  surfaces  being  united  by  dense 
fibrous  tissue  or  bone,  according  as  the  cartilages  have  been  partially  or  com- 
pletely destroyed  during  the  acute  stage. 

More  commonly  as  the  disease  progresses,  suiopumtion  takes  place  within 
the  jomt,  which  becomes  hot  and  red,  with  a  good  deal  of  throbbing  pain ;  the 
skin  covering  it  is  oedematous,  and  at  last  fluctuation  is  perceived  where  the 
coverings  are  thinned.    In  some  cases  the  suppuration  occurs  with  very  great 
rapidity,  and  partial  or  complete  luxation  of  the  joint  takes  place.    In  other 
cases  the  synovial  membrane  and  capsule  of  the  joint  give  way  without  any 
looseness  of  ligaments  or  displacement  of  bones,  pus  becomes  infiltrated  into 
the  areolar  tissue  around  the  joint,  an  abscess  forms  external  to  the  articula- 
tion, and  extensive  purulent  collections  become  diffused  through  the  limb. 
As  the  joint  becomes  loosened  by  the  destruction  of  its  ligaments,  the  bones 
become  mobUe,  and  grate  against  one  another  where  the  incrusting  cartilage 
has  been  removed,  thus  giving  rise  to  very  severe  suffering.    The  cartilages 
may,  however,  in  some  cases  be  very  extensively  destroyed,  and  yet  no  gratfno- 
take  place ;  this  is  owing  either  to  the  destruction  being  limited  to  the  edo-e 
of  the  encrustmg  cartilage,  the  opposed  surfaces  being  sound,  or  else  to  the 
mtenor  of  the  articulation  being  filled  up  with  granulation-tissue  after  the 
removal  of  the  cartilages.    But  though  abscess,  either  within  the  joint  or 
external  to  it,  usually  forms  when  the  bones  grate  and  the  cartilage  dis- 
mtegrates,  yet  it  occasionally  happens  that  these  conditions  exist— the 
symptoms  indicative  of  erosion  of  cartilage,  such  as  painful  startings  of  the 
hmb,  gi-atmg,  and  preternatural  mobility  of  the  joint,  being  present— and  yet 
no  abscess  forms ;  all  the  symptoms  subsiding  under  proper  treatment,  and 
the  jomt  recovenng,  though  with  a  certain  degree  of  ankylosis     But  the 
reverse  also  may  occur.    Suppuration  may  take  place  in  a  joint,  the  synovial 

:  membrane  and  the  capsule  may  give  way,  extensive  filtration  of  pus  into  the 
deep  areolar  planes  of  the  limb  may  occur,  and  yet  no  laxity  of  ligament,  no 

:  preternatural  mobility  of  the  bones,  no  grating  of  the  osseous  surface,  indicate 
the  disorganization  of  the  articulation  which  is  in  progress.    This  condition 

I'  may  occur  in  any  joint;  I  have  most  frequently  met  with  it  in  the  knee 
ihere  the  upper  and  usually  the  outer  part  of  the  capsule  generally  gives  way 
and  the  pus  diffuses  itself  deeply  beneath  the  extensor  muscles  of  the  thigh' 

■  sometimes  even  between  the  periosteum  and  the  bone.  In  these  cases  the 
taigh  swells  greatly,  the  limb  becomes  a3deinatous,  and  a  deep  and  obscure 

-  sensation  of  fluctuation  may  pei-haps  be  felt,  more  especially  towards  the  outer 
and  lower  part  of  the  limb  just  above  the  knee.    The  swelling  of  the  joint 
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lias  perhaps  subsided  on  the  escape  of  the  pus  from  the  cavity,  giving  a  false 
idea  of  security,  which  is  confirmed  by  the  absence  of  signs  indicative  of  dis- 
organization, such  as  lateral  mobility  and  grating.  But  on  pressing  the  thigh 
downwards,  the  joint  will  be  found  to  fill,  the  patella  will  float  again,  and 
there  is  an  evident  communication  between  the  synovial  cavity  and  the 
extensive  diffused  abscess  in  the  thigh.  In  cases  of  this  kind  the  pus  will 
first  come  to  the  surface  about  two  or  three  inches  above  and  to  the  outer 
side  of  the  joint;  and,  on  a  free  incision  being  made  here,  immense 
quantities  may  be  let  out.  In  these  cases  fluctuation  is  often  masked  by  the 
oedema  of  the  limb,  and  by  the  thickness  of  the  overlying  mass  of  muscle, 
and  will  require  the  closest  examination  for  its  detection.  After  suppuration 
has  taken  place,  the  constitutional  disturbance  partakes  of  the  irritative  type, 
the  patient  suffering  severe  pain,  and  being  worn  out  by  want  of  rest.  After 
the  abscess  is  opened,  unless  special  means  are  taken  by  drainage  and  anti- 
septics to  prevent  the  accumulation  of  decomposing  discharges  in  the  articular 
cavity,  septic  poisoning  or  pyaemia  are  very  likely  to  follow  ;  or  hectic  leading 
to  death  Irom  exhaustion  and  irritation  may  occur,  unless  the  diseased  part  be 
removed.  In  other  and  less  severe  cases  it  falls  into  a  state  of  chronic 
thickening,  perhaps  with  fistulous  openings  leading  down  to  the  diseased 
structures ;  and  in  some  of  the  more  favourable  instances  the  patient  may 
recover,  with  a  permanently  rigid  joint. 

The  muscles  in  the  neighourhood  of  an  inflamed  joint  undergo  a  species  of 
acute  atrophy.  In  some  cases  the  muscular  changes  are  more  than  atrophic, 
and  Reflex  jmraltjsis  of  the  muscles  of  a  Umi,  consequent  upon  inflammation  of 
a  joint,  is  occasionally  met  with.  I  have  seen  this  singular  affection  in  the 
extensor  muscles  of  the  thigh  and  in  the  muscles  of  the  scapula,  in  cases  of 
acute  arthritis.  In  these  cases  the  affected  muscles  rapidly  waste.  The 
wasting  is  not  due  to  disuse  alone,  for  it  affects  certain  gi-oups  of  muscles 
only,  others  which  are  equally  inactive  not  being  atrophied.  But  not  only  do 
certain  groups  of  muscles  in  the  affected  limb  become  wasted,  as  for  instance 
the  extensors  of  the  thigh  or  those  passing  from  the  scapula  to  the  humerus, 
whilst  the  other  muscular  structures  of  the  hmb  preserve  their  normal 
conditions,  but  another  change  takes  place  in  them.  They  lose  their  electric 
irritability,  and  in  fact  become  perfectly  paralyzed.  In  the  lower  extremity 
the  leg  cannot  be  extended,  in  the  upper  the  arm  cannot  be  raised.  This 
condition  is  extremely  chronic.  It  will  last  for  many  months  after  the 
joint-affection,  from  which  it  starts,  has  been  cured,  and  may  lead  to  per- 
manent atrophy  of  the  paralyzed  muscles.  The  treatment  consists  m  stmiu- 
lation  of  the  affected  muscles,  by  sea-douches,  electricity,  and  frictions, 
combined  with  methodical  movements  of  the  limb.  Strychnine  may  be  given 
with  advantage  when  the  lower  limbs  are  affected.  I  have  seen  this  reflex 
arthritic  paralysis  chiefly  in  persons  suffering  from  spinal  exhaustion  in 
neurotic  women  and  in  men  addicted  to  sexual  excesses. 

■Diagnosis.— Abscess  may  form  external  to,  but  in  immediate  contact  witb 
the  capsule  of  a  joint,  and  closely  simulate  disease  of  the  articulation  In 
these  cases  the  absence  of  serious  constitutional  disturbance,  the  irregularity 
of  the  swcllincr,  m-cater  on  one  side  than  the  other,  its  extension  over  bony  points, 
as  the  patella  or  olecranon,  the  superficial  character  of  the  fluctuation,  the 
absence  of  all  rigidity  about  the  jointer  of  that  preternatural  mobility  in  a 
horizontal  direction  which  arises  from  softening  of  the  ligaments,  and  of  other 
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severe  local  symptoms,  such  as  pain,  starting,  looseness,  or  gi-ating,  will  enable 
the  Surgeon  to  make  a  correct  diagnosis. 

Pathology. — It  is  very  rarely  that  the  opportunity  arises  of  examining  a 
joint  affected  with  acute  arthritis  before  it  has  reached  the  stage  of  suppura- 
tion. In  that  stage  all  the  component  parts  of  the  joint  will  be  found  to 
present  marked  changes,  varying  somewhat  with  the  cause  and  the  degree  of 
acuteness  of  the  inflammatory  process.  The  following  may  be  taken  as  the 
appearances  in  a  typical  case. 

The  sijnovial  membrane  is  thickened  and  intensely  injected  ;  if  the  disease 
has  advanced  beyond  the  earliest  stage,  the  membrane  is  no  longer  recognizable 
as  such,  being  converted  into  a  layer  of  granulation-tissue,  the  site  of  the 
fringes  being  marked  by  fleshy  vascular  projections  of  the  same  tissue.  The 
granulations  are  seldom  healthy  ;  most  commonly  they  present  the  same 
appearance  as  those  on  the  surface  of  an  inflamed  ulcer  of  the  leg,  beino- 
covered  by  a  dirty  yellowish  layer  composed  of  degenerated  granulation-cells 
held  together  by  coagulated  inflammatory  exudation.  If  the  joint  has  been 
opened,  and  decomposition  of  the  discharges  has  taken  place,  the  diseased 
synovial  membrane  may  be  covered  by  opaque  membranous  patches  almost 
resembling  a  diphtheritic  membrane.  In  the  later  stages  of  arthritis,  the 
granulations  covering  the  opposed  surfaces  of  any  pouches  of  the  synovial 
membrane  will  be  found  to  have  coalesced,  the  cavity  of  the  joint  beino-  in 
this  way  to  a  great  extent  obliterated,  ^ 

Microscopic  examination  of  the  diseased  membrane  shows  only  the  ordinary 
appearances  of  inflammation.  The  endothelial  cells  covering  the  membrane 
have  disappeared,  the  fibrous  layer  is  first  infiltrated  with  new  cells  before 
which  the  original  tissue  more  or  less  completely  disappears.  In  the  layer  of 
round  cells  thus  formed,  new  vessels  are  developed,  and  granulation-tissue  is 
thus  produced. 

The  contents  of  the  synovial  cavity  are  in  the  very  earliest  stages  composed 
of  thin  pus  mixed  with  synovia,  but  as  the  membrane  very  soon  ceases  to 
yield  its  normal  secretion,  the  fluid  assumes  the  characters  of  ordinary  pus. 
In  cases  in  which  the  disease  stops  short  of  suppuration,  an  abundant 
coagulable  fibrinous  exudation  is  said  to  have  been  observed. 

The  ligaments  are  early  affected  by  extension  of  the  inflammation  to 
•  them  from  the  synovial  membrane.  The  bundles  of  fibres  are  at  first 
separated  from  each  other  by  a  coagulable  inflammatory  exudation,  and  the 
hgaments  thus  become  swollen,  and  present  at  first  a  waxy  or  semi-gelatinous 
appearance.  As  the  disease  progresses  the  fibres  become  softened,  and  the 
hgaments  yield,  allowing  the  osseous  surfaces  to  be  displaced  by  the  tonic 
contraction  of  the  muscles,  or  the  weight  of  the  limb.  The  inflammation 
extends  from  the  ligaments  to  the  periosteum  of  the  articular  ends  of  the  bones 
entering  into  the  joint.  The  periostitis  thus  set  up  usually  assumes  the 
osteoplastic  form  (p.  2(12),  and  irregular  masses  of  new  bone,  often  arranged 
la  jagged  stalactite-like  processes,  are  formed  in  the  neighbourhood  of  the 
articulation.  This  is  more  marked  in  the  less  acute  forms  of  the  disease, 
or  when  after  the  escape  of  pus  from  the  joint,  the  process  has  become 
chronic. 

The  soft  parts  in  contact  with  the  ligaments  are  oedematous  in  the  early 
stages,  but  subsequently  as  the  disease  advances,  they  may  become  fused  with 
the  capsule  of  the  joint,  so  that  it  is  impossible  accurately  to  separate  them. 
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Abscesses  not  unft-equently  form  outside  the  joint,  having  no  direct  communi- 
cation with  its  cavity. 

The  cartilages  covering  the  articular  ends  of  the  bones  in  all  cases  present 
most  important  changes.  These  are  never  primary  ;  in  every  case  it  will  be 
found  that  the  morbid  process  proceeds  either  from  the  articular  surface,  or 
from  the  bone  beneath.  When  the  latter  is  the  case,  the  affection  of  the 
cartilage  is  antecedent  to  the  acute  arthritis  ;  this  condition  commencing 
when  the  cartilage  is  perforated,  and  the  joint  becomes  infected  by  the 
products  of  the  disease  which  has  commenced  in  the  bone. 

When  the  cartilage  is  affected  in  consequence  of  acute  suppurative  inflam- 
mation of  the  joint,  the  first  change  observed  is  a  loss  of  its  natural  smoothness 
and  polish.  Its  bluish-Avhite  tint  becomes  more  opaque,  and  often  assumes  a 
shghtly  yellowish  tinge.  This  is  followed  by  loss  of  substance  in  those  parts 
at  which  the  opposed  articular  surfaces  are  in  contact  in  the  fixed  position 
assumed  by  the  inflamed  joint.  Finally  the  cartilage  is  completely  destroyed 
at  these  parts,  and  the  cancellous  tissue  of  the  head  of  the  bone  is  exposed. 
As  soon  as  perforation  takes  place,  the  suppuration  extends  between  the 
cartilage  and  the  bone,  the  pus  bemg  formed  fi-om  the  vascular  medullaiy 
tissue  of  the  cancellous  spaces.  The  cartilage  thus  becomes  loosened,  and  is 
bathed  by  pus  on  each  side.  Its  nutrition  being  cut  off  it  perishes,  becomes 
yellow  in  colour,  and  tough  and  leathery  in  consistence.  Microscopic  ex- 
amination shows  that  the  process  is  one  of  sloughing  and  disintegration.  The 
matrix  is  opaque  and  granular,  and  the  cells  show  no  signs  of  prohferation, 
but  on  the  contrary  have  broken  down  into  a  mass  of  fat  granules. 

At  the  margins  of  the  cartilages  in  those  parts  not  exposed  to  pressure,  and 
in  those  cases  of  acute  arthritis  which  terminate  without  suppuration,  the 
destruction  of  the  cartilages  takes  place  by  a  process  of  true  ulceration.  The 
cartilages  are  overlapped  at  their  margins  by  the  granulation-tissue  formed  from 
the  inflamed  synovial  membrane.  On  removing  this  the  surface  of  the  cartilage 
will  be  seen  to  be  marked  by  irregular  hollows  filled  with  a  similar  tissue,  and 
in  a  later  stage  the  cartilaginous  tissue  will  be  found  to  have  been  destroyed  to 
a  oreater  or  less  extent.  In  other  parts  of  the  cartilage  similar  changes  may 
be^'observed,  but  they  are  always  most  marked  in  the  neighbourhood  of  the  vas- 
cular fringes  of  the  synovial  membrane.  So  much  is  this  the  case  that  Aston  Key 
was  led  to  believe  that  the  destruction  of  the  cartilage  was  directly  effected  by 
the  development  of  a  fimbriated  or  fringed  vascular  network  or  tissue  from  the 
synovial  membrane,  by  which  the  process  of  absorption  was  carried  out.  The 
true  nature  of  the  changes  occurring  in  ulceration  of  cartilage  was  first 
described  by  Goodsir,  and  his  observations  were  confirmed  and  extended  sub- 
sequently by  Redfern  and  Rainey,  who  pointed  out  the  fact  that  cartilage,  like 
other  extravascular  tissues,  may  undergo  changes  independent  of  the  prolonga- 
tion of  vessels  into  it.  If  a  vertical  section  be  made  of  a  piece  of  articular 
cartilage  in  process  of  ulceration,  the  changes  observed  will  vary  with  the 
acuteness  of  the  process.  In  some  cases  the  appearances  will  closely  resemble 
those  already  described  as  being  met  with  in  ulceration  of  bone.  The 
surface  of  the  cartilage  is  seen  to  be  irregularly  hollowed  out,  the  hollows  being 
filled  with  small  round  cells,  having  the  ordinary  appearance  of  the  migi-ating 
leucocytes  observed  in  acute  inflammations  elsewhere  ;  immediately  beneath 
these,  the  matrix  of  the  unaltered  cartilage  is  cloudy,  and  the  cartilage-cells 
piay  be  granular,  but  there  is  no  evidence  of  proliferation.    There  is,  in  fact, 
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nothing  to  prove  that  the  new  cells  are  derived  from  the  pre-existing  cells  of 
the  cartilage,  and  that  the  process  is  not  exactly  analogous  to  the  destruction  of 
bone  by  cells  derived  from  the  vascular  medullary  tissue,  probably  by  migration 
from  its  vessels. 

In  less  acute  processes,  on  the  other  hand,  the  destruction  of  the  cartilage 
is  undoubtedly  due  to  changes  commencing  in  its  own  cells.  In  a  vertical 
section  proceeding  from  the  healthy  cartilage  to  the  diseased  surface,  the 
following  appearances  are  observed.  In  from  the  fifth  to  the  twelfth  layer  from 
the  surface  the  cells  are  seen  to  be  undergoing  proliferation  ;  in  each  capsule 
two  to  four  cells  are  found  ;  proceeding  towards  the  diseased  surface,  the 
number  of  cells  in  each  space  increases,  and  they  gradually  lose  the  character- 
istic appearance  of  cartilage-cells  and  become  indistinguishable  from  the  round 
cells  of  granulation-tissue.  As  the  cells  multiply  the  space  containing  them 
necessarily  increases  at  the  expense  of  the  surrounding  matrix,  and  at  the  same 
time  the  capsule  becomes  more  and  more  indistinct  and  at  last  disappears 
altogether.  The  matrix  near  the  sm-face  becomes  cloudy  and  granular,  and  at 
last  completely  disappears  before  the  enlarging  cell-spaces,  which  then  coalesce, 
and  thus  there  is  formed  on  the  surface  a  layer  composed  entirely  of  small 
round  cells  identical  in  appearance  with  those  of  ordinary  granulation-tissue. 
The  homogeneous  intercellular  substance  may  then  soften  and  the  cells  may  be 
cast  off  into  the  joint  as  pus-cells  ;  or  should  the  disease  tend  towards  recovery, 
new  vessels  may  penetrate  the  groups  of  cells,  proceeding  from  the  nearest 
vascular  tissue,  and  thus  a  vascular  granulation-tissue  may  be  formed,  which 
will  take  part  in  the  processes  of  repair  to  be  subsequently  described. 

In  order  to  distinguish  these  three  processes  from  each  other,  we  may  term 
the  first,  necrosis  with  disintegration,  the  second,  ulceration  without  prohfera- 
tion,  and  the  third,  ulceration  with  proliferation. 

The  lones,  when  exposed  by  destruction  of  the  cartilages,  become  affected 
more  or  less  deeply  by  the  inflammatory  process.  The  changes  that  occur 
need  no  description,  as  they  are  identical  with  those  already  described  in 
the  Chapter  on  Inflammatory  Processes  in  Bone.  They  usually  assume  the 
form  of  rarefactive  osteitis  with  suppuration,  or  simple  caries,  but  if  the 
process  be  very  acute,  the  inflammatory  products  in  the  cancellous  spaces  may 
break  down  into  pus  before  the  bony  trabeculEe  have  been  completely  absorbed, 
and  thus  portions  of  the  cancellous  bone  may  be  cut  off  from  their  nutrition 
and  perish,  forming  sequestra  (caries  necrotica) ,  In  other  cases  the  inflammation 
in  the  cancellous  spaces  may  spread  rapidly,  and  diffuse  osteomyeKtis  be  set 
up.  This  is  especially  prone  to  happen  when  the  original  inflammation  in  the 
joint  is  septic  or  infective  in  character. 

Causes  and  Yarieties  op  Acute  Aiithritis.— Acute  arthritis  arises 
from  many  different  causes,  and  the  course  of  the  disease  varies  somewhat 
.  according  to  its  mode  of  origin.    The  following  are  the  chief  forms  met  with 
i  iii  practice  : — 

Acute  Traumatic  Arthritis,  or  Septic  Arthritis. — This  arises  as  a 
consequence  of  a  penetrating  wound  of  a  joint,  with  admission  of  impure  air 
and  subsequent  decomposition  of  the  discharges.  It  rapidly  terminates  in 
suppuration,  and  in  many  cases  leads  to  complete  destruction  of  the  articula- 
tion. It  has  been  fully  described  with  Injuries  of  Joints  (Vol.  I.,  p.  509). 
_  Acute  Infective  Arthritis. — Acute  inflammation  of  one  or  more  joints 
18  a  common  local  effect  of  more  than  one  general  infective  process.  It  is 
VOL.  n. 
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met  witli  in  i^ysemia  arising  from  wounds,  in  puerperal  fever,  scarlet  fever, 
small-pox,  and  sometimes  after  typhoid  fever.  These  are  probably  closely 
allied  if  not  identical  conditions,  the  general  infection  taking  place  from  the 
placental  surface  in  puerperal  fever,  from  the  ulcerated  throat  in  scarlet  fever, 
from  the  pustules  in  small-pox,  and  from  the  ulcers  in  the  intestines  in  typhoid 
fever,  just  as,  in  ordinary  pyaemia,  it  takes  place  from  the  unhealthy  wound. 
Pyremic  arthritis  begins  suddenly,  with  very  acute  supci-ficial  pain.  It  differs 
from  many  other  forms  of  acute  arthritis  in  the  rapid  effusion  into  the  joint 
which  occurs  at  the  commencement  of  the  attack.  It  thus  resembles  simple 
acute  synovitis  in  giving  rise  to  a  swelling,  which  at  first  assumes  the  outline 
of  the  distended  synovial  membrane.  If  the  patient  die  at  this  stage,  the  joint 
will  be  found  to  have  undergone  but  little  change,  the  synovial  membrane  is 

injected,  and  the  fringes  swollen,  and  the 
cavity  of  the  articulation  contains  a  quantity 
of  thin  pus  mixed  with  synovia.  If  the 
patient,  however,  survive  more  than  a  few 
days  after  the  joint  has  become  affected, 
the  inflammation  extends  to  the  ligaments, 
destruction  of  the  cartilages  commences,  and 
the  case  then  runs  the  ordinary  course  of 
acute  arthritis.  It  is  sometimes  possible  to 
arrest  the  progress  of  the  inflammation 
before  the  destructive  changes  set  in,  by 
early  opening,  free  di-ainage  and  antiseptic 
treatment,  but  even  then  considerable  thicken- 
ing and  contraction  of  the  capsule  usually 
result,  leaving  the  joint  more  or  less  fixed. 
If  the  joint  be  opened  without  sufficient 
drainage  and  without  antiseptic  treatment, 
decomposition  of  the  pus  in  the  cavity  takes 
place,  and  the  ordinary  results  of  septic 
arthritis  follow.  The  exact  process  by  which 
the  joint  becomes  infected,  and  what  it  is 
that  determines  the  particular  joint  or  joints 
which  are  attacked,  is  not  certainly  known. 
The  pus  contained  in  the  articulation  in  all  forms  of  infective  arthritis  is  very 
irritating  and  contains  micrococci  in  large  numbers.  (See  also  Pyemia, 
Yol.  L,  p.  980.) 

After  scarlet  fever  it  is  not  uncommon  for  the  patient  to  sufifer  from  slight 
swelling  and  pain  in  the  joints  resembling  rheumatism.  This  "scarlatinal 
rheumatism  "  subsides  without  suppuration,  and  is  probably  distinct  from  the 
pygemic  affection  just  described.  _  , 

Acute  arthritis  may  also  occur  as  a  complication  of  gonorrhoea,  but  this  is 
rare.  The  milder  forms  of  inflammation  of  the  joints,  included  under  the 
term  gonorrhoeal  rheumatism,  will  be  described  in  the  Chapter  on  Gonorrhoea. 
Wheir  the  affection  assumes  a  destructive  form  it  is  probably  due  to  pyajmic 
infection. 

Acute  Arthritis  from  Exposure  to  Cold.  Acute  Rheumatic 
Arthritis.— This  is  a  somewhat  rare  affection.  After  exposure  to  cold, 
especially  from  sleeping  in  the  open  air  after  being  heated  by  violent  exertion. 


Fig.  535. — Interior  of  Knee  disorganize . I 
Idj'  Acute  Pyaiuiic  Inflammation. 
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che  patient  is  seized  suddealy  with  acute  febrile  symptoms,  sometimes  preceded 
by  a  rigor.  At  the  same  time  swelling,  with  intense  pain,  commences  in  one 
joint,  most  commonly  the  knee.  The  symptoms  at  first  so  closely  resemble  an 
attack  of  acute  rheumatism  that  these  cases  are  commonly  first  admitted  in 
hospital  practice  into  the  medical  wards  and  subsequently  transferred  to  the 
surgical.  The  distinction  from  acute  rheumatism  is  made  by  observing  the 
following  points  :  the  skin  is  hot  and  dry,  the  profuse  sweating  of  rheumatic 
fever  being  absent  ;  the  affection  remains  limited  to  the  single  joint  attacked, 
and  the  local  symptoms  are  more  severe  than  in  ordinary  rheumatism.  The 
ligaments  are  early  implicated,  and  there  is  little  recognizable  eflfusion  into 
the  joint ;  the  pain  is  most  agonizing  and  is  of  the  character  already  described 
as  occurring  in  acute  arthritis.  Pas  may  form  in  the  joint  in  a  few  days  from 
the  commencement  of  the  attack,  but  under  proper  treatment,  the  symptoms 
usually  subside  gradually,  and  the  patient  slowly  recovers,  after  weeks  or 
months,  with  the  joint  always  stiffened,  and  usually  firmly  ankylosed,  some- 
times even  by  bone.  The  exact  cause  of  the  disease  is  not  certain  ;  from 
its  sudden  invasion,  and  its  arising  from  exposure  to  cold,  it  has  been 
termed  rheumatic,  but  the  evidence  of  its  being  actually  related  to  acute 
rheumatism  is  not  clear.  Volkmann  describes  it  under  the  name  of  Acute 
Croupous  Arthromeningitis,  and  states  that  it  is  characterized  by  an  abundant 
coagulable  exudation  both  into  the  synovial  cavity  and  the  soft  structures 
forming  the  joint.  From  the  facts  that  if  suppuration  takes  place  the 
cartilages  are  rapidly  destroyed,  and  that  in  other  cases  bony  ankylosis  occurs 
subsequent  probably  to  such  destruction,  Brodie  and  Mayo  believed  that 
structure  to  be  primarily  affected  and  named  the  disease  Primary  Acute 
Ulceration  of  Cartilage.  At  the  present  time  ulceration  of  cartilage  is  believed 
to  be  invariably  secondary  to  mischief  commencing  in  the  vascular  structures. 

Acute  Arthritis  secondary  to  Disease  of  the  Bones. — Chronic 
diseases  of  the  bones  most  commonly,  when  they  extend  to  a  neighbouring 
articulation,  lead  to  a  chronic  disease  of  the  joint,  assuming  the  form  of  white 
swelling  to  be  presently  described.  The  only  exception  to  this  rule  is  the 
scrofulous  abscess  in  the  head  of  a  long  bone.  This  may  perforate  the 
cartilage,  allowing  its  contents  to  enter  the  joint,  and  acute  arthritis,  ending 
rapidly  in  suppuration,  may  be  set  up.  If  the  cavity  has  been  already 
opened  externally  and  contains  decomposing  pus,  septic  arthritis  of  the  most 
acute  form  always  follows  perforation  of  the  cartilage.  The  perforation  of 
the  cartilage  in  these  cases  is  effected  by  a  process  of  ulceration  identical 
in  character  with  that  already  described  as  occurring  in  acute  arthritis 
commeucing  in  the  joint,  the  only  difference  being  that  it  proceeds  from  the 
deep  instead  of  the  articular  surface  of  the  cartilage. 

Acute  inflammatory  processes,  when  extending  from  the  bone  to  the  joint, 
always  set  up  acute  arthritis.  Acute  infective  periostitis  or  osteomyelitis 
of  the  shaft  (Acute  Necrosis,  p.  281),  usually  stops  at  the  epiphyses,  and 
consequently  seldom  causes  disease  of  the  neighbouring  joints.  Exceptional 
cases  are,  however,  met  with  in  which  the  articulations  become  affected.  lu 
these  there  is  at  first  abundant  effusion  into  the  cavity  of  the  synovial 
membrane  ;  this  rapidly  becomes  purulent,  and  destruction  of  the  cartilages 
and  softening  of  the  ligaments  quickly  follow. 

Acute  osteomyelitis  attacking  the  growing  bone  in  the  epiphysis  and  usually 
terminating  in  its  necrosis,  or  as  it  is  termed  acute  eptpht/sitis,  is  a  not 
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imcommon  cause  of  acute  arthritis  in  young  subjects.  The  causes  of  this 
affection  are  not  always  evident ;  sometimes  it  is  attributed  to  injury.  On 
examining  a  joint  affected  in  this  way,  the  appearances  already  described  as 
characteristic  of  acute  arthritis  with  ulceration  of  the  cartilages  are  met  with. 
On  making  a  section  of  the  epiphysis  from  Avhich  the  disease  started,  the 
bone  contained  in  it  will  often  be  found  forming  a  sequestrum  bathed  in  pus, 
the  cavity  in  which  it  lies  communicating  with  the  joint  by  an  ulcerated 
track  tlu'ough  the  cartilage.    In  other  cases  the  epiphysis  may  be  separated 

from  the  shaft.  Acute  epiphysitis  is 
probably  in  most  cases  an  infective  in- 
flammation closely  allied  to  acute  infective 
periostitis,  and  osteomyelitis. 

Syphilitic  epiphysitis  and  its  effects 
on  the  joints  have  been  ah'eady  described 
(Vol.  I.,  p.  3161). 

Acute  Arthritis  from  Diseases  of 
the  Soft  Parts  external  to  the  Joint. — 
Abscesses  arising  from  any  cause  in  im- 
mediate contact  with  a  joint  may  burst 
into  its  cavity.  "Wlien  this  happens,  acute 
arthritis  with  destruction  of  the  articula- 
tion invariably  follows.  This  accident 
may  occur  in  acute  inflammation  and 
suppuration  of  the  bursfe  in  the  neigh- 
bourhood of  a  joint.  In  phlegmonous 
erysipelas  the  joints  are  occasionally  opened  where  the  hgaments  are  in  close 
contact  with  the  subcutaneous  tissue. 

Acute  Arthritis  of  Infants. — Under  this  name,  T.  Smith  has  described  a 
form  of  acute  arthritis  unconnected  with  syphilis  or  injury,  not  uncommonly 
met  with  in  very  young  children.  It  is  sudden  in  onset,  and  runs  a  rapid 
course,  ending  in  suppuration.  It  is  most  common  in  the  knee,  hip,  and 
shoulder.  The  first  symptom  is  restricted  movement  \yith  pain,  rapidly 
followed  by  swelling,  and  the  formation  of  pus.  In  some  cases  two  or  three 
joints  are  affected.  If  the  abscess  is  opened  early,  recoveiy  may  take  place  ; 
ankylosis  rarely  results,  but  more  commonly  a  weak  movable  joint  is  left. 
The  disease  is  fatal  in  a  considerable  proportion  of  cases.  In  the  21  cases 
recorded  by  T.  Smith,  the  ages  of  the  patients  were  as  follows  :  8  under  1 
month,  4  under  2,  7  between  2  and  6,  and  3  over  6  months.  The  'post- 
mortem  examination  of  the  fatal  cases  showed  rapid  loss  of  substance  in  the 
articular  end  of  one  of  the  long  bones  entering  into  the  joint.  Acute  Arthritis 
of  Infants  does  not  seem  to  be  a  separate  disease.  Some  of  the  recorded  cases 
were  probably  pysemic  arising  in  very  young  infants  from  infection  from  the 
umbilical  cord  ;  others  were  instances  of  acute  epiphysitis  occurring  in  young 

children.  . 

Senile  Acute  Arthritis.— There  is  occasionally  but  veiy  rarely  met  with, 
a  form  of  acute  arthritis  occurring  independently  of  any  external  cause,  but 
apparently  due  chiefly  to  simple  loss  of  vitality  in  old  persons  of  feeble  con- 
stitution. I  have  seen  it  in  the  joints  of  the  foot,  the  ankle,  and  the  sterno- 
clavicular articulation.  It  resembles  in  this  respect  that  form  of  senile  necrosis 
of  bones  described  at  p.  292.    In  the  senile  arthritis  now  alluded  to  the  pain 
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is  very  acute,  the  enlargement  of  the  joints  considerable,  the  wasting  of 
muscle  rapid  and  great.  The  constitutional  disturbance  is  proportionately- 
severe.  The  joint  that  it  most  frequently  affects  is  the  knee.  I  have  seen  it 
also  in  the  wrist.  This  form  of  arthritis  must  not  be  confounded  with  the 
dry  rheumatic  arthritis  of  old  people.  It  differs  from  this  form  of  the  disease 
in  the  acuteness  of  its  local  symptoms,  and  the  severity  of  the  constitutional 
disturbance.  It  is  often  mistaken  in  the  first  instance  for  gout ;  but  the 
rapidity  of  the  process,  the  formation  of  pus  within  and  around  the  joint, 
the  necrosis  of  the  contiguous  bones,  and  the  separation  of  the  encrusting 
cartilages,  all  indicate  the  different  nature  of  this  affection  ;  which,  so  far 
as  the  joint  itself  is  concerned,  is  incurable,  and  which  may  terminate  in  the 
loss  of  the  patient's  life. 

On  examining  the  joint  after  removal,  the  cartilages  will  be  found  to  be 
ulcerated,  the  synovial  membrane  softened,  swollen  and  injected  ;  the  liga- 
ments softened,  and  the  osseous  articular  ends  congested. 

Repair.— Should  the  patient  recover  from  acute  arthritis  without  removal 
of  the  joint  by  amputation  or  excision,  the  process  of  repair  will  vary  with 
the  extent  of  the  mischief  done  before  the  arrest  of  the  disease.  The  inflamed 
ligaments  seldom  recover  their  normal  condition.  The  inflammatory  products 
with  which  they  are  inflltrated  are  partly  absorbed,  and  partly  developed  into 
dense  iibrous  tissue.  This  process  is  accompanied  frequently  by  some  con- 
traction, so  that  when  it  is  completed  the  natural  mobility  of  the  joint  is  more 
or  less  interfered  with.  Should  the  position  of  the  joint  during  the  attack 
have  led  to  relaxation  of  any  ligament,  as,  for  instance,  of  the  ilio-femoral 
from  flexion  of  the  hip,  the  ligament  becomes  shortened  as  the  joint  recovers, 
so  that  the  position  assumed  during  the  acute  stage  becomes  a  fixed  one. 

In  the  synovial  membrane  the  infiamed  surfaces,  which  have  lost  their 
endothehal  covering  and  become  covered  with  granulation-tissue,  adhere 
to  each  other  wherever  they  are  in  contact,  and  thus  the  synovial  pouches 
become  obliterated.  If  the  cartilages  have  been  but  very  superficially  ulcerated, 
they  may  again  become  smooth  without  forming  adhesions  between  the 
opposed  surfaces.  If,  however,  the  destruction  has  gone  on  to  the  extent 
of  the  formation  of  granulation-tissue  on  the  surface  of  the  cartilages,  the 
opposed  granulating  sm-faces  coalesce,  the  new  tissue  becomes  developed  into 
cicatricial  fibrous  tissue,  and  the  joint  is  permanently  stiffened.  This  con- 
dition is  described  as  fibrous  ankylosis.  If  the  cartilage  has  been  completely 
destroyed,  the  opposed  granulations  on  surfaces  of  the  bones  coalesce  and 
develop  into  bone,  and  thus  osseous  ankylosis  results.  In  no  circxtmstances 
does  cartilage  when  once  destroyed  become  regenerated. 

Treatment.— In  acute  arthritis,  perfect  rest  of  the  articulation  is  of  the 
first  moment.  Unless  this  be  secured,  no  other  treatment  can  be  of  any  avail. 
The  limb  should  be  fixed  by  some  efficient  apparatus  and  slung  in  a  cradle. 
For  the  hip,  knee,  or  ankle,  Thomas's  hip  and  knee  splints  will  be  found  most 
useful.  But  not  only  is  rest,  amounting  to  absolute  immobility  of  the  joint, 
imperatively  required  as  the  first  means  of  cure,  but  there  is  a  second  means 
•  which  is  almost  of  equal  importance,  with  the  view  of  removing  pain,  and 
preventing  destructive  disorganization  of  the  articulation  and  consequent 
ankylosis,— I  mean  shght  extension  of  the  limb,  so  as  to  prevent  the  excessive 
and  agonizing  pain,  that  results  partly  from  the  pressure  of  one  inflamed  articular 
surface  against  the  other  by  the  tonic  contraction  of  the  muscles  of  the  limb, 
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partly  from  the  sioasms  that  shake  the  hmb  and  body  from  time  to  time,  when 
the  patient  falls  to  sleep.  Those  pains  are  not  relieved  entirely  Ijy  simple  rest, 
more  especially  that  pain  which  results  from  the  spasmodic  action  of  the 
muscles  of  the  limb  ;  but  they  are  usually  at  once  removed  by  extension  by 
means  of  a  weight  attached  to  the  lower  part  of  the  limb.  This  is  particularly 
the  case  in  inflammations  of  the  hip  and  knee  joints.  It  is  in  these  cases  that 
the  weight-extension  apparatus,  combined  with  perfect  rest,  is  so  advantageous. 
The  weight  should  be  proportioned  to  the  age  of  the  patient.  Its  use  will 
often  at  once  relieve  pain,  and  enable  the  sufferer  to  procure  sleep.  Fomenta- 
tions and  ordinary  topical  soothing  applications,  such  as  a  paint  composed  of 
equal  parts  of  extract  of  belladonna  and  glycerine,  may  be  combined  with 
these  means.  In  the  acute  stage  of  the  disease,  small  doses  of  opium  in  pill 
may  be  useful,  and  at  the  same  time  the  patient  must  be  confined  to  liquid 
food  without  stimulants.  Leeches  applied  freely  to  the  joint  frequently  relieve 
the  pain  and  diminish  the  acuteness  of  the  symptoms,  when  the  disease  is  not 
due  to  a  septic  or  infective  process. 

Should  these  means  be  successful  in  arresting  the  progress  of  the  disease 
before  suppuration  takes  place,  the  inflammation  often  continues  in  a  subacute 
form,  and  some  modification  must  then  be  made  in  the  treatment.  In  this 
condition  rest,  absolute  and  immovable,  is  equally  imperative  as  in  the  acute 
stage,  and  may  be  secured  in  the  same  way.  At  the  same  time  the  joint  may 
be  repeatedly  blistered  ;  but  in  many  instances  most  benefit  will  be  derived 
from  the  apphcation  of  the  actual  cautery.  This  agent,  when  properly  apphed, 
yields  much  more  certain  and  successful  results  than  any  other  form  of 
counter-irritation  with  which  I  am  acquainted.  The  patient  having  been 
anaesthetized,  a  cauterizing  iron,  heated  to  a  black-red  heat,  should  be  rapidly 
drawn  over  the  diseased  articulation  in  a  series  of  parallel  hues,  across 
which  an  equal  number  of  cross-bars  are  again  drawn,  so  as  not  to  destroy  the 
whole  thickness  of  the  true  skin.  A  good  deal  of  inflammation  is  thus  set  up, 
followed  by  slight  suppuration.  When  this  has  subsided,  the  application  of 
the  hot  iron  may,  if  necessary,  be  repeated  ;  in  this  way,  the  deep  gnawing 
pain  will  usually  be  removed,  and  suppuration  of  the  joint  may  be  averted. 
For  counter-irritants  to  be  of  any  use,  they  must  be  employed  before 
suppuration  has  set  in  ;  it  is  only  torturing  the  patient  unnecessarily  to  have 
recourse  to  these  agents  when  once  pus  has  formed  in  the  articulation.  In 
order  that  full  benefit  should  be  derived  from  this  plan  of  treatment,  it  must 
be  persevered  in  steadily  for  a  considerable  length  of  time.  The  diet  must 
consist  chiefly  of  liquid  nourishment  during  the  acute  febrile  stage,  but  good 
food  and  stimulants  will  become  necessary  in  proportion  to  the  increase  of  the 
debility.  As  the  inflammation  about  the  joint  subsides,  a  tonic  plan  of 
treatment  on  ordinary  medical  principles  should  be  adopted. 

During  the  subacute  stage,  if  it  be  thought  necessary  to  apply  counter- 
irritation,  absolute  rest  of  the  joints  of  the  lower  limb  may  be  obtained, 
without  confining  the  patient  to  bed,  by  the  use  of  Thomas's  hip  or  knee 
splint.  (See  Diseases  of  the  Hip  and  Excision  of  the  Knee.)  If  it  be 
thought  unnecessary  to  apply  any  counter-irritation,  the  inflamed  joint  may 
be  efficiently  steadied  by  the  application  of  the  starch  or  plaster  bandage,  the 
patient  then  being  allowed  to  move  about  on  crutches  or  in  a  chair.  In 
disease  of  the  joints  of  the  foot,  the  patient  may  walk  on  a  pin  wooden  leg 
resting  on  the  bent  knee. 
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With  respect  to  the  local  treatment  of  the  inflamed  joint  in  the  later  stages 
of  the  disease  when  it  has  assumed  a  chronic  form,  it  may  be  stated  generally 
that  so  long  as  it  is  tender  on  pressure  appKed  perpendicularly  or  laterally,  so 
long  as  there  is  any  loosening  of  the  ligaments,  or  pain  induced  by  movement, 
it  must  be  kept  absolutely  at  rest  in  splints  or  by  a  starch  or  plaster  bandage. 
During  this  period  great  care  must  be  taken  to  keep  the  joint  in  the  position 
which  will  be  most  useful  to  the  patient  in  after-life,  should  it  become  stifP ; 
the  straight  one  for  the  knee  and  hip,  and  the  semiflexed  for  the  elbow.  In 
many  cases  it  may  be  useful  to  strap  the  joint  firmly,  in  the  way  recommended 
by  Scott.    This  plan  of  treatment  consists  in  spreading  on  pieces  of  hnt  the 
strong  mercurial  ointment,  to  every  ounce  of  which  a  drachm  of  camphor  has 
been  added  ;  strips  of  soap-plaster  spread  upon  leather  are  then  cut  of  a  proper 
length  and  breadth,  and  the  joint  is  firmly  and  accurately  straj)ped  up,  the 
limb  having  previously  been  bandaged  as  high  as  the  joint  that  is  strapped. 
This  di'essing  may  be  left  on  for  a  week  or  two,  until  it  loosens  or  gives  rise  to 
irritation  ;  over  the  whole  a  starched  bandage  may  be  applied.    In  many 
cases  I  have  found  it  advantageous  to  strap  up  the  joint  with  a  plaster  com- 
posed of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrargyro,  and  the 
emplastrum  saponis  or  beUadonnte.    These  applications  not  only  fix  the  joint 
and  promote  the  absorption  of  the  inflammatory  products  within  and  around 
it,  but  by  acting  as  gentle  counter-irritants,  remove  the  remains  of  the  inflam- 
mation that  may  be  going  on  within  it.    If  recovery  have  left  the  joint 
stiffened  without  being  actually  ankylosed,  the  natural  movement  must  be 
restored  by  warm  bathing,  fomentation,  friction,  and  passive  motion.  Warm 
water,  in  any  way  applied,  is  singularly  useful  in  a  way  difficult  of  explanation 
in  restoring  the  mobility  of  stiflPened  joints.    Passive  movement  must  be  under- 
taken with  gxeat  caution,  and  not  until  every  trace  of  active  inflammation  has 
passed  away.    It  is  better  to  keep  the  limb  fixed  a  month  or  more  longer 
than  is  absolutely  necessary  than  to  begin  passive  movements  a  day  too 
soon.    The  chances  of  ankylosis  are  only  increased  and  the  chronic  inflam- 
mation prolonged  by  abandoning  the  treatment  by  perfect  rest  before  the 
proper  time. 

Should  the  treatment  fail  to  prevent  suppuration,  the  prognosis  becomes  far 
more  unfavourable,  especially  when  large  joints,  such  as  the  knee  or  hip,  are 
affected ;  so,  likewise,  when  the  articular  ends  of  the  long  bones  are  diseased,  it 
is  seldom  that  the  joint  can  recover  itself,  as  caries  or  necrosis  is  complicating 
the  arthritis  and  keeping  it  up.  When  the  articulation  is  very  sinuous,  as  in 
the  carpus,  or  when  a  number  of  small  joints  communicate  with  one  another, 
if  not  directly  by  synovial  membrane,  at  all  events  indirectly  thi-ough  the 
medium  of  hgament  and  of  fibrous  tissue,  as  in  the  tarsus,  a  cure  can  rarely  be 
obtained.  As  soon  as  the  presence  of  pus  is  recognized,  steps  must  be  taken 
to  let  it  out  completely,  and  to  drain  the  cavity  thoroughly.  It  is  important 
that  this  should  be  done  if  possible  before  the  capsule  gives  way  and  the  pus 
becomes  diffused  in  the  surrounding  parts. 

When  distinct  fluctuation  is  felt  and  the  cavity  of  the  articulation  is  evidently 
full  of  fluid,  if  there  be  any  doubt  as  to  its  nature,  the  joint  should  be  punctured 
with  the  aspirator.  If  the  fluid  removed  is  thin  serous  pus  mixed  with 
synovia,  the  fomentations  and  other  local  means  of  treatment  may  be  continued, 
and  aspiration  repeated  if  the  joint  fills  again.  If  thick  pus  is  withdrawn,  an 
opening  should  be  made  at  once  and  the  cavity  drained.    If  the  skin  is 
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reddened  at  one  part,  under  which  fluctuation  is  very  distinct,  the  presence  of 
pus  is  certain,  and  aspiration  will  be  of  little  use. 

Aji  abscess  in  a  joint  should  be  freely  opened  by  one  or  two  lateral  incisions, 
extending  fairly  into  the  synovial  cavity,  so  as  to  aiford  a  free  exit  for  the  pus. 
The  practice  of  making  free  incisions  into  a  suppurating  joint,  as  advocated  by 
Oay,  was  a  great  improvement  on  the  former  method  of  merely  puncturing  it. 
The  small  aperture  that  was  formerly  made  without  any  antiseptic  precautions 
admitted  air,  in  consequence  of  which  the  pus  became  offensive- and  irritating, 
and,  being  unable  to  escape  freely,  gave  rise  not  only  to  much  local  mischief,  but 
to  severe  septic  fever.  By  laying  the  joint  open  freely,  even  when  no  special 
antiseptic  treatment  was  adopted,  much  of  this  was  prevented ;  exit  was  given 
freely  to  the  pus  through  one  or  two  incisions  extending  the  whole  length  of 
the  articulation  ;  the  septic  poisoning  from  pent-up  and  putrid  matter  was 
prevented,  and  in  many  cases  healthy  granulations  sprang  up  in  the  cavity 
and  recovery  took  place  with  an  ankylosed  joint.  The  chances  of  this  success- 
fill  termination  resulting  are  very  greatly  increased  by  the  adoption  of  some 
efficient  method  of  antiseptic  dressing.  The  irregular  cavity  of  a  joint  is 
difficult  to  drain  perfectly  even  with  the  freest  incisions,  and  consequently  it  is 
of  great  importance  that  such  fluid  as  remains  behind  should  not  be  allowed  to 
decompose.  The  use  of  the  carbolic  spray,  though  not  essential,  will  render 
the  prevention  of  decomposition  more  easy  and  more  certain.  By  the 
combined  use  of  antiseptic  drainage  and  rest  most  excellent  results  are 
obtained,  and  excision  of  the  joint  or  amputation  of  the  hmb  usually 
avoided.  It  is  more  especially  in  the  knee,  elbow,  and  hip,  that  this  practice 
has  yielded  such  good  results.  In  some  cases,  even  when  the  joint  has  been 
perfectly  loose  and  grating,  by  perseverance  in  proper  treatment  a  good  and 
useful  limb  may  be  left.  Should  decomposition  take  place,  profuse  discharge 
followed  by  hectic  or  chronic  septic  poisoning  come  on,  and  pyaemia  is  not 
unfrequently  developed  ;  if  the  patient  escape  these  dangers  the  joint  may 
become  useless  or  cumbersome,  and  its  removal  by  amputation  or  excision 
must  be  practised.  When  an  attempt  is  made  to  save  the  joint  after  suppura- 
tion has  taken  place,  very  special  attention  will  be  required,  in  consequence  of 
the  softening  of  the  ligaments,  to  prevent  displacement  of  the  osseous  sui-faces 
either  laterally  or  antero-posteriorly  ;  this  may  be  produced  partly  by  the 
weight  of  the  limb  and  partly  by  the  traction  of  the  muscles.  Any  neglect  of 
proper  precautions  in  the  more  minute  details  of  the  application  and  adjust- 
ment of  proper  apparatus  may  be  followed  by  a  very  considerable  amount  of 
deformity.  Should  the  joint  already  have  assumed  a  faulty  position,  in  conse- 
quence of  the  Surgeon  neglecting  to  support  it  properly  in  splints  in  the  early 
acute  stage,  the  patient  may  be  anassthetized,  and  the  limb  gently  placed  in 
such  a  position  as  will  be  most  conducive  to  his  after-comfort. 

With  regard  to  the  treatment  of  the  special  forms  of  acute  arthritis,  little 
need  be  said.  That  of  acute  septic  arthritis  from  a  wound  has  already  teen 
described.  In  Pijmmic  Arthritis,  most  commonly  little  can  be  done  owing  to 
the  constitutional  condition  of  the  patient,  but  should  there  be  no  visceral 
complications  a  cure  not  unfrequently  results  after  free  antisc]itic  incision, 
drainage,  and  rest.  Ankylosis  almost  invariably  ensues.  In  Acute  Arthritis 
from  Cold,  perfect  rest,  leeches,  and  hot  fomentations  must  be  tried.  Should 
suppuration  take  place,  free  incisions  may  be  successful  in  saving  the  joint. 
In  Acute  Arthritis  secondary  to  disease  of  the  bojies,  the  results  of  treatment  arc 
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not  very  satisfactory.  An  attempt  may  be  made  to  save  the  joint  by  removing 
sequestra  and  treating  the  carious  surface  as  described  in  the  Chapter  on 
Diseases  of  Bones,  but  it  often  fails,  and  amputation  or  excision  becomes 
necessary.  In  Acute  Arthritis  of  Infantfi,  the  joint  must  be  laid  freely  open  as 
soon  as  pus  forms,  and  by  this  means  the  limb  can  usually  be  saved.  In 
Senile  Arthritis,  the  treatment  must  be  conducted  on  ordinary  principles  of  rest, 
fomentations,  opiates,  and  supports.  But  at  last,  in  order  to  prevent  destruc- 
tion of  life  by  pain  and  exhaustion,  the  question  of  amputation  will  arise ;  and, 
serious  as  this  may  be  in  old  people,  it  will  be  the  only  alternative  and  chance 
of  escape  from  a  painful  death. 

CHKONIC    STRUMOUS   ARTHRITIS    OR   WHITE  SWELLING. 

White  Swelling  is  a  very  chronic  form  of  arthritis  occurring  in  scrofulous 
subjects.  It  was  described  by  Sir  Benjamin  Brodie  under  the  name  of  pulpy 
degeneration  of  the  synovial  membrane.  By  modern  German  writers  it 
is  termed  fungous  inflammation  of  joints,  and  more  recently,  for  reasons 
which  will  be  stated  hereafter,  it  has  been  proposed  to  call  it  chronic  tuber- 
cular arthritis. 

Symptoms. — The  disease  in  many  cases  supervenes  slowly  on  some  slight 
injury,  as  a  twist,  or  blow,  or  strain,  but  in  others  no  definite  cause  can  be 
assigned  for  its  appearance,  and  the  exact  date  of  its  commencement  is  often 
difficult  to  ascertain.  It  may  commence  as  a  chronic  form  of  synovitis  (see 
Chronic  Synovitis,  p.  328)  in  a  strumous  subject,  assuming  its  peculiar 
characters  at  a  later  period.  It  is  most  frequently  met  with  in  children  and 
females.  The  disease  begins  gradually  with  some  pain  and  stifi&iess  in  the 
joint,  causing  a  shght  limp  in  walking  if  a  joint  in  the  lower  limb  is  affected. 
The  pain  is  increased  after  any  extra  exertion,  and  may  then  be  severe  enough 
to  oblige  the  patient  to  rest  for  a  day  or  two,  when  the  symptoms  usually  sub- 
side. If  the  joint  be  examined  dm-ing  this  stage,  there  will  usually  be  found 
some  slight  limitation  of  movement,  complete  extension  or  flexion  causing  pain. 
If  the  joint  be  superficial,  as  the  knee,  elbow,  or  ankle,  it  will  be  seen  to  be 
swoUen.  The  natural  hollows  are  less  clearly  marked  than  in  health,  or  even 
completely  obhterated.  The  swelling  at  this  stage  takes  the  form  of  the  distended 
synovial  cavity,  as  in  synovitis  with  eflFusion,  but  it  does  not  give  the  same 
sense  of  fluctuation,  being  semi-elastic  and  pulpy.  Sometimes,  however,  it  is 
so  soft  that  it  is  readily  mistaken  for  fluid,  even  by  the  practised  hand.  In 
the  knee  it  may  be  distinguished  by  observing  that,  though  the  patella  is 
raised,  it  cannot  be  pushed  down  with  a  distinct  concussion  on  the  femur,  as 
in  synovitis  with  effusion.  As  the  disease  advances  the  joint  becomes  more 
enlarged,  and  as  the  ligaments  become  implicated  the  swelling  loses  the  out- 
line of  the  synovial  membrane  and  assumes  a  more  rounded  form,  the  bony 
prominences  being  effaced  by  a  uniform,  doughy,  semi-elastic  or  pulpy 
swelling.  The  integuments  covering  it  preserve  their  white  colour.  There 
is  usually  but  little  pain  felt  when  the  hmb  is  at  rest,  but  motion  becomes 
more  and  more  painful,  till  it  is  no  longer  possible  to  use  the  limb.  The 
position  assumed  by  the  limb  at  this  time  is  that  in  which  the  patient  has 
most  ease,  viz.,  that  of  semi-flexion,  and  with  this  there  is  a  considerable 
degree  of  stiffness  and  rigidity.  In  this  stage  the  inflammation  commonly 
extends  to  the  periosteum  covering  the  articular  ends,  which  become  slightly 
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enlarged  by  deposit  of  new  bone  from  osteoplastic  periostitis.  The  degree  to 
which  the  articular  ends  are  enlarged  is  very  diflficult  to  estimate,  as  they 
are  usually  obscured  by  the  swelling  of  the  suiTOunding  soft  parts,  and 
in  consequence  of  the  wasting  of  the  muscles  from  disease,  the  articula- 
tion appears  more  swollen  that  it  really  is.  If  the  disease  continues  to 
progress,  starting  of  the  limb  sets  in  at  night,  a  symptom  which  is  generally 
regarded  as  indicating  that  destructive  changes  are  taking  place  in  the 
cartilages.  After  these  symptoms  have  persisted  for  a  varying  time  the 
swelling  becomes  more  prominent  at  one  part,  fluctuation  becomes  manifest, 
and  the  skin  covering  the  prominent  part  gradually  assumes  a  dusky  red 
tint.  Finally,  if  not  anticipated  by-sm-gical  interference,  the  abscess  bursts, 
discharging  unhealthy  pus  mixed  with  curdy  masses.  Before  this  takes 
place  it  may  reach  a  considerable  size  and  burrow  for  some  distance  from  the 
articulation.  The  abscess  does  not  necessarily  occupy  the  whole  cavity  of  the 
joint,  for,  as  will  be  pointed  out  in  describing  the  pathology  of  the  disease, 
no  cavity  may  exist  by  the  time  the  abscess  forms,  the  whole  ai-ticular  space 
being  filled  up  with  a  mass  of  unhealthy  granulabion-tissue,  in  one  part  only 
of  which  the  suppuration  may  have  taken  place.  In  other  cases  the  abscess 
may  form  outside  the  joint,  superficial  to  the  ligaments.  After  the  abscess 
has  burst,  its  cavity  may  gradually  contract  and  heal,  but  more  commonly  a 
sinuous  track  is  left  leading  to  the  diseased  joint.  In  other  cases,  especially  if 
the  abscess  but  incompletely  empties  itself,  decomposition  of  the  discharges 
sets  in,  the  granulation-tissue  filling  the  cavity  of  the  joint  may  rapidly  break 
down,  and  the  disease  then  assumes  the  form  of  acute  septic  arthritis  (p.  510, 
Vol.  I.),  with  severe  pain  and  rapid  destruction  of  such  cartilage  as  may  have 
remained  undestroyed  at  the  time  the  chronic  abscess  burst.  The  limb  swells 
and  becomes  oedematous,  and  other  abscesses  form  around  the  joint.  The 
ligaments  become  further  softened,  grating  can  be  felt  in  the  joint,  and  the 
articular  surfaces  become  displaced. 

The  local  phenomena  of  white  swelling  may  thus  be  divided  into  three 
stages:  first,  that  in  which  the  disease  is  apparently  limited  chiefly  to  the 
synovial  membrane  and  the  swelling  assumes  the  form  of  the  synovial  cavity ; 
secondly,  that  in  which  the  ligaments,  cartilages,  and  articular  ends  of  the  bone 
become  implicated,  and  the  swelling  becomes  oval  or  rounded ;  and  thirdly, 
the  stage  of  suppuration. 

The  constitutional  symptoms  vary  in  the  difi"crent  stages  of  the  disease. 
The  general  health  does  not  appear  ,  to  suffer  in  the  first  stage  beyond  some 
slight  febrile  disturbance  during  exacerbations  from  over-exertion  of  the  joint. 
In  the  second  stage  also,  the  general  health  is  but  slightly  impaired,  except 
from  want  of  exercise,  and  at  the  later  period  from  want  of  rest  if  nocturnal 
startings  set  in.  In  the  third  stage  there  is  progressive  loss  of  strength. 
Even  when  the  suppuration  is  very  chronic  there  is  usually  some  slight 
evening  elevation  of  temperature,  seldom,  however,  exceeding  101°  F.  Mter 
the  abscess  has  burst,  the  constitutional  symptoms  become  more  severe,  hectic 
may  speedily  set  in,  and  tubercular  disease  of  other  organs,  such  as  the  lungs, 
may  cany  off"  the  patient. 

Pathology.— The  pathological  changes  which  are  characteristic  of  the  early 
stages  of  white  swelling  occur  in  the  synovial  memln-ane,  and  have  been  very 
accurately  described  by  Billroth.  The  disease  may  commence  primarily  m  the 
membrane  itself,  or  this  may  be  secondarily  affected  from  a  carious  centre  m 
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the  articular  end  of  one  of  the  bones  entering  into  the  joint  ;  but  in  which- 
ever way  it  may  commence,  the  changes  characteristic  of  the  disease  do  not 
develop  till  the  synovial  membrane  is  implicated.  In  the  earliest  stages  that 
have  been  observed,  the  synovial  fringes  are  swollen  and  the  membrane  is 
generally  thicker  than  natural,  and  hyperasmic.  There  is,  as  a  rule,  no 
increase  of  secretion,  but  the  synovia  is  often  slightly  turbid.  I  have  once 
had  the  opportunity  of  examining  a  joint  in  this  stage  in  a  case  of  disease  of 
the  knee,  in  which,  at  the  request  of  the  physicians  in  attendance,  I  ampu- 
tated at  a  very  early  period,  in  the  hope  of  relieving  very  severe  epilepsy  from 
which  the  child  was  suffering.  The  appearances  observed  were  exactly  those 
described  by  Billroth,  and  were  limited  to  the  synovial  membrane,  the  other 
structures  entering  into  the  articulation  being  apparently  healthy.  As  the 
disease  advances,  the  synovial  membrane  becomes  thicker,  and  more  vascular, 
its  natm-al  smooth  surface  is  lost,  and  soft  spongy  granulations  spring  up  upon 
it.  This  change  is  especially  marked  in  the  synovial  fringes.  These  form 
soft  masses  of  granulation-tissue  which  fill  up  the  angles  between  the  articular 
surfaces  and  gradually  creep  over  the  cartilages.  Where  two  granulating 
synovial  surfaces  are  in  contact,  as  in  the  pouches  of  the  knee-joint,  they 
coalesce,  and  thus  the  cavity  of  the  joint  becomes  gradually  obliterated.  It  is 
in  consequence  of  this  limitation  of  the  disease  to  the  synovial  membrane  in 
the  early  stages,  that  the  swelling  of  the  joint,  observed  clinically,  takes  the 
form  of  the  distended  articular  cavity,  as  in  simple  synovitis  with  effusion. 
As  the  disease  advances,  the  chronic  inflammation  extends  to  the  ligaments 
and  capsule,  which  become  infiltrated  with  the  inflammatory  products,  and 
swollen  and  lardaceous  in  appearance  ;  and  later  on  the  areolar  tissue  sur- 
rounding the  joint  is  similarly  affected.  It  is  owing  to  this  that  the  swollen 
joint  loses  the  form  of  the  distended  synovial  membrane  which  characterized 
the  earher  stages,  and  becomes  rounded  or  oval.  Simultaneously  with  the 
affection  of  the  ligaments,  the  growth  of  the  granulation- tissue  within  the 
joint  continues  until  the  synovial  membrane  may  come  to  be  represented  by 
a  soft  pulpy  mass  of  granulation-tissue  from  half  an  inch  to  nearly  an  inch 
in  thickness.  The  growth  gradually  spreads  over  the  cartilage,  covering  it 
like  a  veil.  If  an  attempt  be  made  to  remove  this  it  will  be  found  that  the 
advancing  edge  can  be  raised  with  the  handle  of  the  scalpel  for  about  one- 
eighth  of  an  inch,  beyond  which  it  will  be  adherent  to  the  cartilage.  The 
advance  of  the  granulation-tissue  over  the  cartilage  is  compared  by  Billroth 
to  ivy  creeping  over  a  wall,  and  becoming,  gradually  attached  by  its  roots.  If 
the  granulation-tissue  be  scraped  away,  it  will  be  seen  that  the  cartilage  is 
being  gradually  consumed,  its  place  being  occupied  by  the  vascular  new  tissue. 
Finally,  it  is  completely  perforated,  and  the  bone  beneath  becomes  similarly 
affected.  In  the  iDone  the  process  assumes  the  form  of  rarefying  osteitis  with 
exuberant  growth  of  granulation-tissue  (Superficial  Fuugating  Caries,  p.  286). 
The  granulation-tissue  spreading  from  the  bone  extends  beneath  the  cartilage, 
loosening  it  from  its  attachment ;  and,  as  now  it  is  attacked  on  both  sides,  its 
destruction  proceeds  more  rapidly  than  before.  At  the  same  time,  the  destruc- 
tive process  may  extend  to  a  varying  depth  into  the  cancellous  tissue  of  the 
articular  end  of  the  bone.  The  periosteum  usually  shares  iu  the  disease,  the 
inflammation  assuming  the  osteoplastic  form,  and  leading  to  the  deposit  of 
in-egular  masses  of  bone  on  the  articular  ends,  chiefly  in  the  immediate  neigh- 
bourhood of  the  joint.    At  this  stage  no  articular  cavity  remains  ;  the  joint 
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is  represented  merely  by  the  articular  ends  of  the  bone  more  or  less  extensively 
denuded  of  cartilage,  embedded  in  a  soft  pulpy  mass  of  granulation-tissue,  sur- 
rounded by  the  infiltrated  and  softened  ligaments.  When  the  granulation- 
tissue  reaches  the  thickness  of  from  a  quarter  to  half  an  inch,  its  vascular 
supply  becomes  iusufiB.cient  for  its  healthy  nutrition,  and  fatty  degeneration 
sets  in  in  the  parts  most  distant  from  the  base  of  supply.  It  is  fi-om  the 
appearance  of  the  mass  of  unhealthy  granulation-tissue  that  the  disease  re- 
ceived its  name  of  "  pulpy  degeneration  of  the  synovial  membrane."  The 
soft  pulpy  tissue  is  pink  in  colour,  marked  by  yellowish  patches  of  fatty 
degeneration  and  brown  areas  from  old  haemorrhages.  The  fatty  degenera- 
tion is  followed  sooner  or  later  by  softening,  and  thus  a  chronic  abscess  with 
floccident  curdy  contents  is  formed.    This  frequently  occurs  in  one  or  more 


Fig.  537.— Bones  from  a  case  of  tul)ercular  disease  of  the  knee-joint  showing  large  wedge-shaped  sequestra 
on  tlie  inner  condyle  of  the  femur  and  the  corresponding  surface  of  the  tibia, 

local  centres,  without  implicating  the  whole  mass  of  granulation- tissue.  Thus, 
in  the  knee,  it  frequently  occurs  in  the  synovial  pouches  above  the  joint. 

The  disease  does  not,  as  before  stated,  necessarily  commence  in  the  synovial 
membrane  ;  in  fact,  there  can  be  no  doubt  that  in  a  very  large  proportion  of 
cases  the  membrane  is  secondarily  affected  from  disease  originating  in  the 
bones.  It  is  only  when  the  opiwrtunity  occurs  of  examining  the  joint  at  an 
early  stage  of  the  disease  that  it  is  possible  to  form  any  certain  opinion  as  to 
the  part  in  which  it  commenced.  In  the  later  stages,  when  the  whole  synovial 
membrane  is  replaced  by  a  mass  of  pulpy  granulation-tissue,  and  the  cartilages 
are  destroyed  and  the  bones  deeply  affected,  the  evidence  as  to  the  point  of 
origin  is  in  most  cases  entirely  destroyed.  We  can,  then,  only  suspect  that 
the  bones  were  primarily  affected  when  one  articular  surface  is  much  more 
extensively  diseased  than  the  other,  or  when  we  find  in  one  articular  end  a 
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carious  cavity,  possibly  confcaiuing-  a  sequestrum  of  the  cancellous  tissue 
extending  for  some  distance  into  the  articular  end  of  the  bone. 

If  the  opportunity  arises  of  examining  at  an  early  stage  a  case  in  which  the 
disease  has  commenced  in  the  bone,  the  starting  point  will  be  found  to  be  a 
centre  of  caries,  either  deeply  seated  in  the  cancellous  tissue,  as  is  commonly 
the  case  in  the  short  bones  of  the  tarsus,  or  immediately  beneath  the  articular 
cartilage,  or  at  the  line  of  union  with  the  epiphysis  and  the  shaft  in  a  long 
bone.  By  gradual  extension  of  the  carious  cavity,  the  disease  reaches  the  joint 
by  perfoi'ating  the  articular  cartilage,  and  as  soon  as  this  occurs  infection  of 
the  synovial  membrane  takes  place,  accompanied  by  the  phenomena  just 
described,  which  soon  completely  conceal  the  piimary  affection  in  the  bone. 

The  proportion  of  cases  in  which  the  synovial  membrane  is  primarily  affected 
has  been  differently  estimated  by  different  pathologists,  Konig  is  of  opinion 
that  primary  synovial  disease  does  not  form  more  than  a  quarter  of  all  cases 
of  white  swelling.  The  frequency  with  which  it  occurs  varies  in  different 
joints ;  thus  it  is  more  common  in  the  knee  than  in  the  hip  or  elbow. 
Clinically  it  is,  as  a  rule,  impossible  to  distinguish  accurately  one  form  of  the 
disease  from  the  other. 

On  microscopic  examination,  the  diseased  structures  present  the  following 
appearances.  The  ligaments  show  the  ordinary  changes  observed  in  inflamed 
fibrous  tissue.  The  fibres  are  separated  from  each  other  by  inflammatory 
products,  composed  chiefly  of  small  round  cells.  When  the  process  is  very 
chronic,  new  fibroid  tissue  may  also  be  found.  The  cartilages  show  changes 
similar  to  those  already  described  in  acute  arthritis.  Before  suppuration  has 
taken  place,  ulceration  both  without  and  with  eyident  proliferation  may 
be  present  (see  p.  336).  The  destructive  changes  may  be  observed  on 
either  surface,  according  as  the  disease  commences  in  the  synovial  membrane 
or  the  bone.  In  the  later  stages,  after  perforation  of  the  cartilage,  both 
smfaces  may  be  similarly  affected.  After  suppuration  has  taken  place, 
necrosis  of  cartilage  with  disintegration  (p.  336)  may  also  be  met  with.  The 
bones  present  the  appearances  already  described  as  being  met  with  in  fungating* 
caries  (p.  286).  The  chief  interest  attaches,  however,  to  the  microscopical 
appearances  of  the  pulpy  granulation-tissue  which  has  replaced  the  synovial 
membrane  and  fills  the  cavity  of  the  joint.  The  structure  of  this  tissue  has 
been  made  the  subject  of  investigation  by  Koster,  Konig,  Volkmann,  and 
Hueter,  among  others  in  Germany,  and  by  Croft  and  Greenfield  in  this  country, 
aud  all  are  substantially  in  agreement  as  to  its  nature.  The  chief  bulk  of  the 
tissue  is  made  up  of  small  round  cells,  united  by  a  structureless  intercellular 
substance  and  abundantly  supplied  with  vessels  ;  in  other  words,  of  ordinary 
granulation-tissue.  Scattered  through  this  are  numerous  tubercle  nodules, 
differing  in  no  respect  from  those  met  within  other  structures  (Vol.  I.,  p.  1082). 
In  other  parts  the  granulation-tissue  has  undergone  fatty  degeneration  and 
become  reduced  to  a  structureless  granular  mass.  Croft  and  Greenfield 
pointed  out  that  most  commonly  the  diseased  tissue  may  be  divided  into  three 
layers,  which  merge  into  each  other  :  first,  the  layer  nearest  the  source  of 
vascular  supply  (the  bones  or  capsule  of  the  joint),  composed  of  ordinary 
granulation-tissue  ;  secondly,  a  layer  containing  numerous  giant-cells,  sur- 
rounded by  "  epithelioid  cells "  and  lymphoid  corpuscles,  arranged  in  the 
way  ordinarily  observed  in  nodules  of  tubercle,  and  forming  non-vascular 
areas  in  the  surrounding  vascular  granulation-tissue  ;  and,  thirdly,  the  layer 
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most  distant  from  the  base  of  vascular  supply,  in  which  fatty  degeneration  is 
taking  place,  and  all  definite  structure  is  lost.  The  tubercle  nodules  are  not 
limited  to  the  middle  layer  ;  a  few  may  be  found  in  the  first  layer  in  the  swollen 
ligaments  and  the  medullary  tisssue  of  the  diseased  cancellous  tissue.  The 
j)resence  of  this  structure  is  so  constant  that  it  may  be  regarded  as  characteristic 
of  true  white  swelling  or  strumous  arthritis.  In  72  cases  examined  by  Konig 
it  was  found  in  67,  and  in  the  remaining  five  the  material  for  examination 
was  deficient,  so  that  no  conclusion  could  be  arrived  at  as  to  its  presence. 
Croft  and  Greenfield  and  other  observers  agree  as  to  the  constancy  of  the 
presence  of  tubercle.  The  number  of  giant  cells  varies  in  different  cases,  but 
they  are  always  present.  Since  the  discovery  of  the  tubercle  bacillus  by  Koch, 
the  presence  of  this  organism  in  the  pulpy  tissue  of  white  swelling  has  been 
frequently  demonstrated.  Further  proof  of  the  tubercular  nature  of  the 
disease  has  been  obtained  by  Hueter  and  others  from  inoculation  experiments 
carried  out  on  animals.  The  statistics  of  white  swelling  show  moreover  that 
in  a  very  large  proportion  of  fatal  cases  death  takes  place  from  general  tuber- 
culosis. Albrecht  has  published  some  statistics,  in  which  it  is  shown  that,  out 
of  136  fatal  cases,  in  64  death  occurred  from  tuberculosis. 

At  the  present  time,  therefore,  it  may  be  said  that  the  evidence  of  the 
tubercular  nature  of  white  swelling  is  practically  conclusive.  The  starting 
point  of  the  disease  is  probably  in  most  cases  some  slight  injury,  the  damaged 
tissues  being  subsequently  invaded  by  the  bacillus  of  tubercle. 

Terminations. — White  swelling  resembles  other  tubercular  diseases  in  its 
course  and  terminations.  It  may  end  in  recovery  by  the  development  of 
fibrous  tissue  from  the  vascular  granulation-tissue  surrounding  the  tubercle, 
the  actual  nodules  withering  and  remaining  harmlessly  embedded  in  the  scar- 
like fibroid  tissue,  or  the  tubercular  tissue  may  caseate  and  soften,  giving  rise 
to  the  formation  of  a  chronic  abscess,  the  tubercle  being  thus  in  some  cases 
eliminated  from  the  body.  Calcification  rarely  if  ever  occurs  in  tubercular 
disease  of  the  synovial  membrane.  The  course  taken  by  the  disease  depends 
partly  on  the  constitutional  state  of  the  patient,  partly  on  the  hygienic  con- 
ditions by  which  he  is  surrounded  and  partly  on  the  treatment  he  receives. 
Eecovery  may  in  most  cases  be  hoped  for  if  the  constitution  is  generally  sound, 
if  the  patient  is  well  fed,  well  clothed,  and  can  spend  a  great  part  of  the  day 
in  the  open  air  in  a  healthy  place,  and  above  all,  if  such  treatment  is  adopted 
as  to  give  perfect  rest  to  the  diseased  joint.  On  the  other  hand,  in  extremely 
scrofulous  subjects  the  disease  will  often  progress  to  destruction  of  the  joint  in 
spite  of  favourable  surroundings  and  good  treatment,  and  the  same  result  fre- 
quently follows  amongst  the  poor  of  large  cities  owing  to  the  unfavourable 
hygienic  conditions  in  which  they  are  placed.  Lastly,  unless  by  proper  treat- 
ment perfect  and  prolonged  rest  is  given  to  the  diseased  joint  there  is  no  hope 
of  recovery,  however  favourable  the  other  conditions  may  be. 

Imperfect  recovery,  with  a  stiifened  and  deformed  limb,  may  occur  after 
complete  destruction  of  the  articulation,  especially  when  as  the  result  of  dis- 
location the  diseased  surfaces  are  no  longer  exposed  to  the  irritation  caused  by 
the  friction  of  one  against  the  other.  This  is  not  uncommon  in  the  hip. 
In  a  considerable  proportion  of  cases  the  patient  perishes  from  tubercular 
disease  of  the  lungs  or  general  tuberculosis  before  recovery  of  the  joint  has 
taken  place. 

Duration. — Tubercular  disease  of  joints  usually  runs  a  very  chronic  course. 
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Tu  a  case  of  genuine  white  swelling  recovery  can  rarely  be  hoped  for  under 
six  months,  and  most  commonly  treatment  has  to  be  maintained  for  twelve 
months,  and  sometimes  for  even  two  or  three  years. 

Treatment. — In  the  treatment  of  white  sweUing  we  must  bear  in  mind 
that  we  have  to  deal  with  a  scrofulous  disease,  and  must  therefore  follow  the 
rules  of  constitutional  treatment  laid  down  in  Chapter  XXXV.,  Vol.  I.,  without 
which  the  local  treatment  about  to  be  described  will  often  prove  ineflFectual. 

In  the  local  treatment  in  the  early  stage,  our  first  object  is  to  arrest  the 
progress  of  the  disease,  and,  if  possible,  to  prevent  the  occurrence  of  suppura- 
tion. The  one  essential  couditiou  for  this  is  that  the  joint  le  put  at  perfect 
rest,  without  which  all  other  treatment  will  be  futile.  By  perfect  rest  we  mean 
that  the  joint  shall  be  so  fixed  by  some  suitable  apparatus  that  the  slightest 
movement  of  the  articular  surfaces  upon  each  other  is  impossible,  and  if  it  be 
in  the  lower  extremity  that  the  patient  shall  bear  no  weight  upon  the  affected 
limb.  In  almost  all  cases  it  is  necessary  that  this  absolute  rest  should  be 
maintained  for  at  least  six  months,  and  in  a  very  large  proportion  it  must  be 
prolonged  for  a  year  or  more.  The  period  of  rest  must  not  be  shortened  for 
fear  of  causing  stiffness  of  the  joint.  Imperfect  rest  from  defective  apparatus, 
by  prolonging  the  disease,  is  a  much  more  frequent  cause  of  permanent  impair- 
ment of  function  than  perfect  rest  however  long  maintained.  So  long  as 
there  is  any  tenderness,  pain,  or  marked  swelling,  rest  must  be  continued.  It 
is  better  to  err,  if  at  all,  on  the  side  of  too  prolonged  rest,  as  premature 
removal  of  the  apparatus  will  certainly  be  followed  by  a  relapse  of  the  disease. 
As  in  most  cases  it  is  uncertain  what  degree  of  stiffness  wiU  be  left  after 
recovery,  the  joint  must  be  fixed  in  that  position  which  will  leave  the  most 
useful  limb  should  ankylosis  occur.  Thus  the  knee  and  hip  must  be  fixed  in 
the  extended  position,  and  the  elbow  flexed  to  a  right  angle.  The  apparatus 
used  will  necessarily  vary  with  the  joint  affected.  If  it  be  the  hip  or  knee 
that  is  diseased,  the  best  splints  are  those  invented  by  H.  0.  Thomas,  of 
Liverpool,  which  will  be  described  in  the  next  chapter.  If  the  ankle  is 
diseased  the  joint  should  be  fixed  in  a  plaster-of -Paris  bandage,  and  the  patient 
may  be  allowed  to  move  about,  kneeling  on  a  "  pin  leg,"  with  a  trough  to 
support  the  limb  below  the  knee.  In  the  upper  limb  the  affected  joint  may  be 
fixed  by  leather  or  gutta  percha  splints  or  by  the  plaster  or  starched  bandage. 

Another  mode  of  treatment  which  has  been  strongly  advocated  by  many 
Surgeons  is  the  so-called  "  extension  treatment.''''  This  consists  in  attaching  a 
weight  to  the  limb  on  the  distal  side  of  the  diseased  joint  by  means  of  a  cord 
running  over  a  pulley,  by  which  the  articular  surfaces  are  prevented  from 
pressing  upon  each  other.  Various  forms  of  apparatus  acting  by  means  of 
screws  have  been  invented  for  different  joints  mth  the  same  object.  Exten- 
sion is  most  useful  in  the  hip  and  knee,  but  it  should  be  employed  only  as  a 
temporary  means.  When  the  patient  is  suffering  from  an  exacerbation  of  the 
disease,  with  acute  suffering  on  the  slightest  movement  and  starting  pains  at 
night,  nothing  will  give  such  immediate  relief  as  a  well  applied  extension 
apparatus.  It  is  especially  useful  when  the  joint  has  become  flexed  or  other- 
wise displaced,  so  as  to  make  the  application  of  a  rigid  apparatus  unadvisable 
till  the  displacement  is  as  far  as  possible  corrected.  Under  the  extension 
treatment  the  acute  symptoms  usually  subside  before  long,  when  an  ordinary 
fixed  apparatus  may  be  applied.  Permanent  extension  through  the  whole 
course  of  the  disease  presents  no  advantage  over  simple  rest  as  above  described. 
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and  has  the  groat  disadvantage  of  being  in  most  cases  impracticable  without 
confinement  to  bed. 

As  accessories  to  the  essential  treatment  by  rest,  Compression  and  Counter- 
imtation  have  been  frequently  employed.  Compression  may  be  carried  out  by 
means  of  bandages,  strapping  or  splints,  but  it  is  very  doubtful  if  it  produces 
any  real  eflFect  in  the  early  stages  of  the  disease.  Counter-irritation  by  means 
of  repeated  blisters  was  formerly  much  employed,  but  the  good  it  does,  if  any, 
is  not  enough  to  compensate  for  the  pain  it  occasions.  In  some  cases  the  actual 
cautery  does  seem  to  be  of  essential  service.  The  indications  for  its  use  are 
severe  starting  pains,  especially  at  night,  occurring  in  a  case  of  chronic  disease 
in  the  adult,  without  any  evidence  of  suppuration  having  taken  place  in  the 
joint.  It  must  be  applied  as  described  on  p.  342,  and  is  often  followed  by 
immediate  relief  of  the  symptoms.  Leeches  are  occasionaUy  useful  in  relieving 
pain  during  an  acute  exacerbation  of  the  disease  from  want  of  rest,  but  they 
must  be  used  sparingly  if  at  all.  The  external  application  of  mercurial  pre- 
parations, with  a  view  of  promoting  absorption  of  the  inflammatory  products, 
is  never  productive  of  good,  and  is  very  often  positively  injurious  from  its 
constitutional  effect.  To  sum  up,  it  may  be  stated  that  in  the  early  stages 
of  white  swelling  most  Surgeons  are  at  the  present  time  inclined  to  rely  upon 
perfect  rest  alone  as  the  local  treatment,  combined  with  proper  attention  to 
the  general  health. 

If,  in  spite  of  treatment,  the  disease  continues  to  advance,  and  the  affected 
joint  becomes  more  and  more  distended  by  pulpy  granulation-tissue,  either 
softening  in  parts  into  chronic  abscesses  or  threatening  soon  to  do  so,  operative 
interference  becomes  necessary.  The  operative  procedures  adopted  in  white 
swelling  are  three  in  number  :  Incision,  Arthrectomy  or  Erasion,  and  Excision 
or  Resection.  It  is  needless  to  say  that  these  should  be  undertaken  with  the 
strictest  attention  to  antiseptic  precautions,  upon  the  success  of  which  the 
result  will  to  a  great  extent  depend. 

Incision  consists  merely  in  freely  opening  the  joint  by  one  or  more  incisions, 
so  placed  as  to  injure  the  neighbom-ing  muscles  and  tendons  as  Httle  as  pos- 
sible. The  operation  is  thus  performed.  The  limb  must  be  first  thoroughly 
cleaned  with  soap  and  hot  water,  and  afterwards  washed  with  perchloride  of 
mercury  solution  (1  in  500),  or  carbohc  lotion  (1  in  20).  It  is  then  made 
bloodless  if  possible  by  Esmarch's  bandage.  The  joint  is  then  fully  opened 
by  one  or  more  incisions  placed,  if  possible,  at  the  most  dependent  part  of  the 
articulation,  and  of  sufficient  length  thoroughly  to  drain  the  cavity  without 
necessitating  the  use  of  drainage-tubes.  The  wounds  should  be  held  open 
with  blunt  hooks,  and  any  pulpy  granulation-tissue  that  comes  into  view 
should  be  removed  with  forceps  and  scissors.  In  some  cases  an  oval  slice  of 
the  diseased  membrane  may  advantageously  be  taken  away.  If  the  incisions 
have  been  so  planned  that  no  important  vessel  is  wounded,  the  dressing  may 
now  be  applied  before  removing  the  tourniquet.  The  following  dressing  has 
been  found  to  succeed  very  well  in  a  considerable  number  of  cases  at  Univci"sity 
College  Hospital.  The  wounds  are  first  dusted  with  iodoform,  and  then  over 
each  a  strip  of  the  "  green  protective  "  oiled  silk  dipped  in  carbolic  lotion  is 
applied  in  order  to  prevent  scabbing.  Over  this  is  placed  a  piece  of  carbolic 
gauze  wrung  out  of  carbolic  lotion  (1  in  20),  so  that  there  may  be  a  powerful 
chemical  antiseptic  next  the  wound  during  the  period  of  early  discharge. 
Over  this  is  placed  a  pad  some  inches  thick  of  absorbent  salicylic  or  iodoform 


RHEUMATOID  ARTHRITIS. 


353 


wool,  reaching  about  a  foot  on  each  side  of  the  joint,  and  secured  by  a  bandage 
applied  with  moderate  firmness.  The  splint  necessary  to  fix  the  joint  im- 
movably is  then  applied,  and  the  patient  is  replaced  in  bed  with  the  limb 
elevated  at  a  right  angle  to  the  body,  and  the  tourniquet  is  then  removed. 
At  the  end  of  twenty-four  hom's,  when  all  fear  of  oozing  is  past,  the  limb  may 
be  brought  down  to  the  level  of  the  body.  If  all  goes  well,  the  discharge 
soaks  into  the  wool  and  dries,  and  the  dressing  may  often  be  left  untouched 
for  a  month  or  six  weeks,  at  the  end  of  which  time  the  incisions  will  in  most 
cases  have  healed.  The  indications  for  changing  the  dressing  are  pain,  eleva- 
tion of  temperature,  or  the  appearance  of  discharge  from  under  it. 

Incision  is  adapted  to  those  cases  in  which  the  joint  is  permanently  dis- 
tended with  a  small  quantity  of  fluid,  and  to  those  in  which  a  chronic  abscess 
has  formed.  In  the  latter  case,  the  cavity  of  the  abscess  should  be  thoroughly 
scraped  with  a  sharp  spoon  at  the  time  of  the  operation.  The  good  effect  of 
incision  is  probably  due  to  a  great  extent  to  the  relief  of  tension,  as  the  diseased 
tissue  is  not  extensively  removed  dm-ing  the  operation.  In  many  cases  recovery 
takes  place  with  a  perfectly  movable  joint.  It  is  very  important,  to  ensure 
success,  that  the  incisions  should  be  sufficiently  free. 

Arthrectomy  or  Erasion  of  the  Joint  was  first  recommended  by 
Volkmann  as  a  substitute  for  excision.  In  this  operation  the  diseased  joint  is 
laid  freely  open,  and  the  tubercular  synovial  membrane  is  dissected  away  as 
completely  as  possible  with  a  scalpel  or  scissors  and  forceps.  At  the  same  time, 
carious  cavities  may  be  scraped  with  a  sharp  spoon.  After  the  operation  the  same 
treatment  may  be  adopted  as  in  incision.  The  operation  is  chiefly  applicable 
to  the  ordinaiy  white  swelling  of  the  knee  occurring  in  children,  and  will  be 
more  fully  described  in  the  next  chapter. 

Excision  of  Joints  for  White  Swelling  is  often  required  when  the 
bones  are  extensively  affected,  and  will  be  fully  described  in  the  next  chapter. 
If  all  other  means  fail,  amputation  of  the  limb  is  the  last  resource  ;  but  the 
cases  in  which  this  is  necessary  are  gradually  diminishing  in  number  owing  to 
the  improvements  in  conservative  surgery  consequent  upon  the  introduction 
of  the  antiseptic  treatment  of  wounds.  It  is  chiefly  resorted  to  in  those  cases 
in  which  the  constitutional  condition  of  the  patient  renders  any  other  means 
inapphcable. 

In  cases  that  recover  without  operation  much  thiclcening  and  stiffness  of 
the  joint  are  left,  and  measures  may  be  adopted  for  removing  these  conditions, 
and  restoring  the  flexibility  of  the  articulation  by  frictions  with  somewhat 
stimulating  and  counter-irritant  embrocations,  and  eventually  its  strength  by 
douches  of  sea-water.  The  swelling  and  puffiness  that  are  left,  together  with 
the  weakness  dependent  on  relaxation  of  the  ligaments,  are  perhaps  best 
remedied  by  the  use  of  strapping  ;  but  pressure  should  not  be  applied  so  long 
as  there  is  evidence  of  active  inflammation  going  on  in  the  articulation,  which 
it  would  certainly  increase. 


CHHONIC   EHEUMATIO   ARTHRITIS,    RHEUMATOID    ARTHRITIS,  ARTHRITIS 

DEFORMANS. 

By  these  terms  is  meant  a  chronic  disease  of  the  joints  of  a  progressive 
character — painful,  disabling,  deforming,  and  incurable.  This  disease  has  long 
attracted  the  attention  of  physicians,  and  has  been  described  as  '*  rheumatic 
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gout,"  "nodosity  of  joints,"  and  "deforming  arthritis,"  or  osteo-arthritis. 
But  little  was  really  known  of  its  true  nature  until  its  pathology  was  studied 
by  Professor  R.  Adams  and  E.  AV.  Smith  of  Dublin,  who  accurately  described 
it  under  the  name  of  "chronic  rheumatic  arthritis."  More  recently,  Sir  A. 
Garrod  has  added  much  to  our  knowledge  of  this  disease,  and  has  proposed 
for  it  the  name  of  "  rheumatoid  arthritis."  When  it  gives  rise  to  much  dis- 
tortion of  limb  and  deformity  of  joint,  as  often  happens  when  the  hands  are 
chronically  affected  by  it,  the  name  of  "  arthritis  deformans  "  is  given  to  it. 

This  disease  may  attack  any  joint,  and  may  continue  limited  to  it,  or 
may  extend  from  one  to  the  other  until  most  of  the  larger  articulations 
are  involved.  It  commences  usually  in  the  joints  of  the  limbs,  and  may 
be  confined  to  them,  or  it  may  primarily  attack  the  temporo-maxillary 
articulations  or  those  of  the  spinal  column.  It  occurs  in  both  sexes  with 
tolerably  equal  frequency.  But  some  joints  appear  to  be  more  liable  in  one 
sex  than  in  the  other.  Thus  the  hip  in  the  male,  the  knee  in  the  female,  is 
more  commonly  the  seat  of  the  malady. 

Rheumatoid  Arthritis  is  essentially  a  disease  of  middle  age  ;  when  once  it 
sets  in  it  will  continue  for  an  indefinite  period,  far  into  old  age. 

Rheumatoid  Arthritis  may  affect  one  or  two  joints  symmetrically,  especially 
when  it  occurs  in  persons  otherwise  healthy  and  past  middle  life.  It  is  then 
usually  confined  to  the  larger  articulations.  In  other  cases  it  may  attack  a 
number  of  joints,  including  the  smaller  articulations,  such  as  those  of  the 
fingers.  This  form  is  often  termed  polyarticular  rheumatoid  arthritis,  to  dis- 
tinguish it  from  the  more  limited  or  monarthritic  affection.  It  often  leads  to 
great  deformity,  and  may  entirely  cripple  the  patient.  It  is  met  with  some- 
times at  a  comparatively  early  age,  especially  in  anasmic  females. 

Chronic  Rheumatoid  Arthritis  essentially  consists  in  an  organic  change  of 
structure  in  all  the  various  component  parts  of  the  affected  joint.  The 
starting  point  of  the  disease  appears  in  most  cases  to  be  the  cartilage.  The 
first  change  observed  is  a  loss  of  polish  and  smoothness,  gradually  increasing 
till  the  surface  becomes  velvety  in  appearance.  Microscopic  examination 
shows  that  this  change  is  due  to  the  gradual  conversion  of  the  matrix  into 
fibrous  tissue,  the  fibrillte  of  which  are  arranged  at  right  angles  to  the  surface. 
At  the  same  time  multiplication  of  the  cartilage  cells  takes  place,  so  that  the 
capsules  are  found  to  contain  an  excess  of  cells,  which,  however,  retain  the 
appearance  of  cartilage  cells.  The  cartilage  so  altered  is  gradually  worn  away 
by  the  friction  of  the  diseased  surfaces  against  each  other,  until  the  bone  is 
exposed.  When  this  takes  place  the  exposed  bone  becomes  increased  in 
density  by  the  formation  of  new  osseous  tissue  filling  up  the  cancellous 
spaces.  The  new  tissue  may  be  true  bone  with  lacuna3,  but  in  many  cases  it 
is  excessively  dense  in  structure,  contains  a  great  excess  of  lime-salts,  and 
appears  to  be  formed  rather  by  calcification  than  by  ossification  of  the  medullary 
tissue  of  the  cancellous  spaces.  The  bony  surfaces  thus  exposed  are  worn 
away,  and  greatly  altered  in  shape  by  the  friction  of  movement ;  at  the  same 
time  they  become  highly  polished,  like  ivory  or  porcelain— eburnated  or 
porcelaneous  as  it  is  termed.  In  spite  of  the  density  of  the  structure  thus 
formed,  it  is  constantly  being  worn  away  by  friction  as  long  as  motion  is 
left  in  the  joint,  the  next  layer  of  cancellous  tissue  then  undergoing  the 
same  change.  These  destructive  processes  commence  and  advance  most 
rapidly  in  the  central  parts  of  the  cartilages,  and  while  they  are  in  progress 
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irregular  cartilaginous  outgrowths  spring  from  the  circumference,  forming  in 
many  cases  flange-like  projections  from  the  margins  of  the  articular  surfaces. 
These  cartilaginous  outgrowths  are  ossified  at  an  early  period,  and  thus  form 
rounded  irregular  osteophytes,  often  reaching  a  very  considerable  size,  and 
impeding  or  completely  abolishing  the  movements  of  the  joint.  The  osteo- 
phytes of  rheumatoid  arthritis  differ  essentially  from  those  formed  round  a 
carious  joint.  Their  form  and  appearance  have  been  very  aptly  compared  to 
the  gutterings  of  a  wax-candle,  while  the  osteophytes  round  a  carious  joint 
have  the  jagged  form  of  stalactites.  The  fact  that  the  former  are  developed 
from  cartilage  and  the  latter  from  gi-anulation-tissue,  forms  another  distinc- 
tion between  them.  Occasionally  isolated  nodules  of  ossifying  cartilage  of  a 
flattened  form  are  found  in  the  subserous  tissue  beneath  the  synovial  mem- 
brane. In  the  early  stages  the  ligaments  and  synovial  membrane  show  but 
little  change  ;  but  as  the  disease  advances,  the  capsule  of  the  joint  becomes 
greatly  thickened.  The  synovial  membrane  becomes  opaque,  and  its  fringes 
increased  in  size.  In  some  cases  this  enlargement  of  the  fringes  is  very 
considerable,  the  separate  papillae  reaching  a  great  size,  sometimes  even  half 
an  inch  in  length.  When  this  condition  is  very  marked  the  term  Villous 
Synovial  3Iembrane  is  applied  to  it.  In  the  free  extremities  of  the  enlarged 
papillas  rounded  or  flattened  nodules  of  cartilage  may  be  formed.  These 
sometimes  become  broken  from  their  attachments,  and  form  loose  bodies  in 
the  joint. 

In  the  earlier  stages  of  rheumatoid  arthritis  there  may  be  a  slight  excess  of 
synovia  which  is  turbid,  but  elTusion  never  forms  a  marked  feature  of  the 
disease,  and  hence  the  term  dri/  is  often  applied  to  it. 

A  section  of  the  bones  entering  into  the  affected  joint  shows  that  the 
cancellous  tissue  beneath  the  eburnated  surface  is  more  spongy  than  natural, 
the  spaces  being  filled  with  yellow  fat.  In  consequence  of  this  atrophy  of  the 
bone,  the  shape  often  becomes  considerably  altered.  This  is  most  charac- 
teristically seen  in  the  neck  of  the  femur,  which  becomes  shortened  and  set 
more  at  right  angles  with  the  shaft  than  natural. 

Suppuration  rarely  occurs  in  rheumatoid  arthritis.  I  have  seen  it  only  when 
the  disease  was  developed  at  an  earlier  period  of  life  than  usual,  at  from  thirty 
to  forty,  or  when  an  injury  occurred  to  the  affected  joint. 

Symptoms. — The  affected  joint  becomes  partially  ankylosed  ;  it  is  swollen, 
tender,  deformed,  and  useless.  It  is  the  seat  of  constant  pain  with  occasional 
exacerbations,  often  very  severe  and  prolonged.  The  general  health  may  con- 
tinue fairly  good,  though  life  is  rendered  miserable  by  pain  and  decrepitude. 
One  of  the  most  marked  features  of  the  disease  is  the  crackling  felt  on  moving 
the  joint.  In  the  early  stages  this  is  soft,  but  as  the  cartilages  become 
destroyed  and  the  bones  exposed,  it  becomes  gradually  harsher  till  it  may 
almost  resemble  the  crepitus  of  a  broken  bone.  When  the  synovial  mem- 
brane is  villous,  there  is  considerable  fulness  of  the  joint  with  a  very  fine  soft 
I  crepitation  in  movement. 

The  Causes  of  rheumatoid  arthritis  are  for  the  most  part  very  obscure. 
Long  continued  exposure  to  damp  cold,  as  prolonged  residence  in  a  damp 
I  house,  or  on  a  wet  and  clayey  soil,  undoubtedly  predisposes  to  the  disease,  and 
in  many  cases  appears  to  be  the  direct  occasioning  cause.  The  sprain  of  a 
joint  will  in  many  cases  appear  to  be  the  local  determining  cause.  The 
essential  cause  of  the  disease  is  unknown.    It  is  not  scrofula,  it  is  not  gout, 
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it  is  not  true  rheumatism  ;  as  Garrod  truly  observes,  it  is  much  easier  to  prove 
what  rheumatoid  arthritis  is  not,  than  to  give  the  shghtest  clue  to  what  it  is. 
It  is  generally  supposed  to  be  dependent  upon  some  form  of  malnutrition  of 
the  system,  and  to  be  predisposed  to  by  depressing  influences,  physical  or 
moral.  That  deficient  or  perverted  innervation  may  in  some  manner  lead  to 
rheumatoid  arthritis  is  not  improbable,  the  more  so  when  we  consider  that  a 
somewhat  analogous  condition  of  joint  has  been  described  by  Charcot  as  one 
of  the  characteristic  phenomena  of  locomotor  ataxy. 

Treatment. — Little  can  be  done  to  cure,  but  much  to  relieve  and  retard. 
Rest  and  strapping  the  joint  in  iodine  or  stimulating  plasters  will  afford 
relief  ;  and,  in  many  instances,  the  administration  of  the  iodide  of  potassium 
will  lessen  the  nocturnal  pain.  Smith  recommends  an  electuary  composed  of 
guaiacum,  sulphm-,  the  bitartrate  and  carbonate  of  potash,  and  ginger,  with  a 
small  quantity  of  rhubarb  ;  and  I  have  certainly  seen  benefit  result  from  the 
administration  of  this  remedy  in  some  cases.  Ammoniacum  and  cod-hver  oil 
are  both  extremely  useful  in  some  cases.  When  the  disease  is  once  fairly 
established,  and  has  assumed  a  very  chronic  character,  it  will  be  found  of 
great  importance  to  give  the  affected  joint  as  much  rest  as  possible,  without 
confining  the  patient  to  the  couch  or  house.  This  is  best  effected  by  his 
wearing  a  proper  supporting  apparatus.  Allien  the  hip  or  Imee  is  the  seat  of 
the  disease,  the  apparatus  should  consist  of  a  firm  leather  pelvic  band  having 
a  steel  rod  extending  down  the  outside  of  the  limb,  hinged  angularly  opposite 
the  hip,  knee,  and  ankle,  and  fixed  into  a  socket  in  the  sole  of  the  boot,  and 
properly  adjusted  by  means  of  straps  and  moulded  leather  to  the  thigh  and 
leg.  By  the  use  of  this  apparatus  the  weight  of  the  limb  is  taken  off,  and  all 
rotatory  movement  of  the  hip  is  prevented,  to-and-fro  motion  being  allowed. 
Thomas'  hip-  or  knee-splint  will  sometimes  be  found  useful. 

Mineral  waters  and  baths  are  often  beneficially  used  in  the  treatment  of 
rheumatoid  arthritis  ;  those  of  WUdbad  and  Franzenbad  in  Germany,  of  Aix- 
les-Bains  m  Savoy,  Bareges  and  the  other  Pyrenean  sulphurous  waters  in 
France,  Buxton  and  Bath  in  this  country.  That  warm  douchmg  and  bathing 
may  give  great  relief  is  undoubted.  But  that  they  can  cure  an  organic  joint- 
disease  of  the  nature  of  rheumatoid  arthritis  is  scarcely  within  the  bounds  of 
probability. 

Chronic  Rheumatoid  Arthritis  of  the  Hip.— This  form  of  the  disease 
commences  with  pain  in  and  about  the  joint,  increased  at  night,  and  especially 
in  damp  or  cold  weather,  presenting  in  this  respect  the  ordinary  characters  of 
a  rheumatic  affection  ;  as  the  disease  advances,  the  pain,  which  is  continuous, 
is  much  increased  by  standing  or  walking,  and  the  movements  of  the  joint 
become  gradually  more  and  more  impaired.  The  patient  experiences  the 
greatest  difiiculty  in  bending  the  body  forwards  from  the  hips  ;  he  conse- 
quently is  unable  to  stoop,  or  to  sit  in  the  ordinary  position,  being  obliged  to 
keep  the  limb  straightened  in  nearly  a  direct  line  with  the  trunk.  The  diffi- 
culty in  walking,  in  standing  erect,  in  stooping,  and  in  sitting  increases.  The 
trochanter  will  be  felt  to  be  thickened.  The  limb  becomes  gradually  shortened 
to  the  extent  of  about  an  inch  or  more,  owing  to  changes  that  take  place  m 
the  head  and  neck  of  the  bone.  The  pelvis  also  assumes  an  oblique  direction, 
and  hence  the  apparent  shortening  becomes  considerably  greater.  The  knee 
and  foot  may  cither  be  inverted  or  everted,  and  the  heel  is  raised.  Ihe  shape 
of  the  hip  also  alters  considerably  ;  it  becomes  flattened  posteriorly,  the  gluteal 
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muscles  waste  so  that  the  fold  of  the  nates  diminishes  and  sinks  to  a  lower 
level,  but  the  trochanter  projects,  and  on  examination  seems  larger  and  thicker 
than  natural  (Fig.  538).  On  rotating  the  limb,  the 
movements  of  the  bone  are  extremely  limited,  and 
crackling,  grating,  or  osseous  crepitation  will  often 
be  felt  around  the  joint.  As  Smith  remarks,  the 
lumbar  vertebrae  acquire  great  mobility.  The  thigh 
on  the  affected  side  is  wasted,  but  the  calf  retains  its 
natural  size  and  firmness. 

Pathological  Changes. — On  examination  after 
death,  the  changes  already  described  as  characteristic 
of  rheumatoid  arthritis  will  be  found.  The  round 
ligament  is  destroyed,  and  the  head  of  the  bone  is 
remarkably  altered  in  shape,  being  flattened,  greatly 
increased  in  size,  or  placed  more  or  less  at  a  right 
angle  with  the  shaft,  sometimes  elongated,  and  always 
very  irregular  and  tuberous.  The  neck  is  more  or 
less  absorbed,  and  in  some  cases  appears  as  if  it  had 
undergone  fracture.  The  acetabulum  generally  becomes 
enlarged,  sometimes  of  a  more  or  less  circular  and 
flattened  shape  ;  but  in  other  cases  projecting  and 
narrowed  at  its  rim,  embracing  tightly  the  head  of 
the  thigh-bone  (Fig.  539).  Both  it  and  the  upper 
part  of  the  thigh-bone  become  porous,  and  perforated 
with  numerous  small  foramina.  Masses  of  bone  are 
commonly  thrown  out  about  the  base  of  the  trochanter, 
but  more  particularly  along  the  inter-trochanteric  line 
within  the  capsule  of  the  joint,  and  not  unfrequently 
in  the  soft  tissue  around  it.  In  many  cases  the 
apparent  increase  in  the  size  of  the  head  of  the  bone  is  dependent  on  the  de- 
position of  these  masses  of  osseous  tissue  upon  it,  rather  than  on  any  expansion 


Fig.  538.— Chronic  Rheu- 
matoid Arthritis  of  Eight 
Hip-joint. 


Fig.  580.— Section  of  Hip-joint  affected     Dry  Chronic  Bheuniatoid  Arthritis 


of  the  upper  articular  end  of  the  thigh-bone.  These  masses  of  bone  constitute 
one  of  the  most  important  characters  of  the  disease.  The  muscles  and  sofl; 
structures  in  the  vicinity  of  the  joint  are  necessarily  wasted  from  disuse. 
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Diagnosis. — It  occasioually  happens  that  an  individual  labom-ing  under  this 
affection  meeting  with  a  fall  or  contusion  on  the  hip,  presents  signs  oi  fracture 
of  the  nech  of  the  thigh-bone,  such  as  shortening,  eversion,  with  some  crepita- 
tion perhaps,  and  inability  to  move  the  limb.  The  diagnosis  may  in  general 
be  readily  made  by  attention  to  the  history  of  the  case,  and  by  eliciting  the 
fact  that  the  symptoms  have  existed  to  some  degree  before  the  accident, 
although  the  pain  and  immobility  may  have  been  increased  by  it. 

Chronic  Rheumatoid  Arthritis  of  the  Lower  Jaw.— Chronic  rheuma- 
toid arthritis  has  also  been  described  by  Smith  as  occasionally  affecting  the  tem- 
poro-maxillary  articulation  in  individuals  of  rather  advanced  age.  This  disease 
is  often  symmetrical,  and  gives  rise  to  an  enlargement  of  the  condyle  of  the 
jaw,  which  can  be  feltiunder  the  zygoma,  attended  with  much  pain  in  opening 
the  mouth,  a  sensation  of  cracking  or  grating  in  the  joint,  and  some  enlarge- 
ment of  the  lymphatic  glands  by  the  side  of  the  neck.  The  pain  is  generally 
increased  at  night,  and  influenced  by  the  state  of  the  weather.  The  face 
becomes  distorted,  the  affected  side  of  the  jaw  projecting  and  being  pushed 
towards  the  opposite  side  ;  but  when  both  joints  are  affected,  the  chin  projects, 
the  entire  jaw  being  drawn  forwards.  This  distortion  is  chiefly  ovnng  to  the 
destruction  of  the  articular  eminence  :  for,  when  this  takes  place,  the  external 
pterygoid  muscle  di-aws  the  jaw  forwards  and  to  the  opposite  side  ;  but  when 
both  articulations  are  equally  affected,  these  muscles  displace  it  du-ectly 
forwards  :  the  glenoid  cavity  becomes  enlarged,  the  fibro-cartilage  disappeai-s, 
and  the  condyle  is  sometimes  greatly  thickened  and  flattened,  and  always 
rough,  being  devoid  of  cartilage.  In  such  cases  there  is  Httle  to  be  done  by 
medicines  ;  but  the  treatment  must  be  conducted  on  the  same  principles  as  in 
the  same  affection  attacking  the  hip. 

Chronic  Rheumatoid  Arthritis  of  the  Shoulder.— When  it  affects  the 
shoulder,  chronic  rheumatoid  arthritis  gives  rise  to  a  considei-able  enlargement 
of  the  head  of  the  humerus,  wasting  and  rigidity  of  the  deltoid,  and  inability 
to  move  the  elbow  upwards,  except  by  the  rotation  of  the  scapula  on  the 
trunk.  In  fact  the  scapulo-humeral  articulation  being  fixed,  all  movements 
of  the  shoulder  are  effected  through  the  medium  of  the  scapula,  which 
becomes  more  mobile  than  natural.  The  articulation  is  the  seat  of  much 
pain,  lancinating  at  times,  but  generally  gnawing  and  intermittent,  being 
dependent  on  the  state  of  the  weather,  and  greatly  increased  in  cold  and  wet 
seasons.  The  whole  of  the  arm  becomes  wasted,  and  weakened  in  power. 
In  two  instances  I  have  seen  this  disease  in  young  and  otherwise  robust 
and  healthy  men,  between  twenty  and  thirty  years  of  age,  coming  on  without 
any  apparent  cause.  In  both  cases  the  joint  continued  permanently  rigid, 
though  the  pain  was  relieved  by  the  use  of  the  iodides  and  by  local  counter- 
irritation. 

DISEASES   OP  JOINTS   OF   OEBEBKAL   OR   SPINAL  OBIGIN. 

The  so-called  arthropathies  occurring  as  the  result  of  diseases  of  the  central 
nervous  system  may  be  divided,  according  to  Charcot,  into  two  classes. 

1.  Arthropathy  of  Paralysed  Limbs.— Acute  or  subacute  inflammation 
with  considerable  swelling  from  effusion  into  the  joint,  and  more  or  less  severe 
pain,  is  occasionally  observed  in  the  articulations  of  limbs  paralysed  from 
acute  or  subacute  inflammation  of  the  spinal  cord.    Mitchell  has  observed 
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it  in  Paraplegia  from  Pott's  disease  ;  Yigues,  Joffroy,  and  Sir  William  Gull  as 
the  result  of  paralysis  from  traumatic  lesion  of  the  cord  ;  Scott,  Alison,  and 
others  have  also  met  with  a  similar  affection  of  the  joints  in  limbs  paralysed 
from  circumscribed  cerebral  softening,  or  intra-cephalic  hemorrhage.  It  comes 
on  at  the  same  time  as  the  contraction  of  the  muscles  commences,  usually 
fifteen  days  to  a  month  after  the  paralysis  has  set  in.  It  has  no  tendency  to 
end  in  suppm-ation. 

2.  Arthropathy  of  Ataxic  Patients,  or  Charcot's  Disease. — This 
condition  was  first  described  by  Charcot.  It  has  recently  been  exhaustively 
investigated  by  a  Committee  of  the  Clinical  Society  of  London,  by  whom  a 
valuable  report  was  published  in  1887.  The  disease  occurs  in  patients  suffering 
from  locomotor  ataxy,  setting  in  without  apparent  cause  at  various  stages  of  the 
malady,  either  before  or  after  the  appearance  of  the  ataxic  symptoms  in  the 
hmbs.  Thus  in  47  cases  collected  by  the  Committee  above  mentioned,  in  10 
the  joint-lesion  was  situated  in  the  upper  extremity,  and  in  only  one  of  these 
were  there  any  signs  of  want  of  co-ordination  in  the  movements  of  the  limb. 
In  37  the  joints  of  the  lower  limb  were  affected,  and  in  20  of  these  there  was 
no  ataxy  at  the  time  when  the  disease  appeared.  The  onset  of  the  joint  affec- 
tion may  be  sudden  or  gradual.  The  sudden  invasion  is  most  characteristic,  and 
occurs  in  more  than  two-thirds  of  the  cases.  It  commences  with  a  general  and 
often  enormous  swelling  of  the  limb,  commonly  without  pain  or  fever.  After 
a  few  days  the  general  swelling  disappears,  but  the  joint  remains  distended 
■with  fiuid.  Sometimes  the  bursse  in  the  neighbourhood  of  the  articulation  are 
also  distended.  The  fluid,  if  di'awn  off  by  the  aspirator,  quickly  re-accumulates. 
It  is  perfectly  transparent,  and  of  a  pale  lemon  colour.  At  the  end  of  some 
weeks  or  months  the  swelhng  subsides,  and  the  joint  may  return  in  exceptional 
cases  nearly  to  its  normal  condition.  In  the  more  typical  cases,  however, 
crackling  appears  on  movement  within  a  few  weeks  of  the  commencement  of 
the  attack,  the  ligaments  become  relaxed  as  the  effusion  is  absorbed,  and  the 
osseous  sm-faces  are  altered  in  form  by  rapidly  wearing  away.  In  this  stage 
there  is  coarse  rough  grating  in  flexing  or  extending  the  joint,  but  these 
movements  are  unaccompanied  by  pain.  Owing  to  the  alteration  in  the  bony 
surfaces  and  the  relaxation  of  the  ligaments,  abnormal  lateral  movements,  or  a 
capability  of  over-extension,  may  be  met  with,  giving  rise  to  great  unsteadiness 
in  walking  if  the  lower  limb  is  affected.  Dislocation  of  the  diseased  joint 
may  occur,  especially  in  the  hip  or  shoulder.  This  may  take  place  early  as  a 
consequence  of  extreme  distension  of  the  capsule  during  the  stage  of  effusion, 
or  at  a  later  period  as  a  result  of  the  wearing  away  of  the  bones.  The  cases  in 
which  the  disease  sets  in  gradually  more  closely  resemble  chronic  rheumatic 
arthritis  in  their  course,  being  characterised  by  gradual  enlargement  with 
alteration  in  form  of  the  ends  of  the  bones  accompanied  by  painless  grating 
on  movement.  The  accompanying  figure  (Fig.  540),  well  illustrates  the  ap- 
pearances in  both  the  early  and  late  stages  of  Charcot's  disease.  The  right 
elbow  was  attacked  in  1885,  after  the  patient,  a  man  aged  about  40,  had 
suffered  from  symptoms  of  locomotor  ataxy  for  two  years.  The  joint  became 
rapidly  and  painlessly  distended  with  fluid.  As  this  subsided,  it  was  foimd 
that  the  bones  of  the  forearm  were  partially  dislocated  inwards,  and  there  was 
free  lateral  mobility  in  the  joint.  In  1887  the  joint  presented  the  appearance 
shown  in  the  figure.  It  was  much  deformed  by  bony  outgrowths,  the  dis- 
^  location  remained  as  before,  but  the  lateral  mobiUty  had  disappeared.  Flexion 
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and  extension  were  painless  but  accompanied  by  coarse  grating,  and  were 
slightly  limited  in  extent.  At  the  time  the  photograph  was  taken  in  1887,  the 
patient  was  suffering  from  an  acute  attack  in  the  left  elbow.  The  whole  arm 
was  enormously  swollen,  and  in  parts  red  and  brawny,  pitting  under  very  firm 
pressure.  There  was  a  sensation  of  tightness  of  the  skin,  but  no  actual  pain 
even  when  the  joint  was  moved.  There  was  coarse  grating  on  moving  the 
joint.  The  capsule  was  tensely  distended  with  fluid.  Two  months  after  the 
swelling  was  gradually  subsiding.  In  1885  the  patient  suffered  from^  a  tem- 
porary attack  of  neuritis  of  the  right  musculo-spiral  nerve  with  paralysis  of  the 

extensors  of  the  wrist  and  fingers. 
An  analysis  of  the  66  cases  col- 
lected by  the  Committee  of  the 
Clinical  Society  showed  that  in  41 
a  single  joint  was  affected,  in  19 
two  joints,  and  in  only  G  were 
more  than  two  attacked.  In  the 
66  cases  100  joints  were  affected 
in  the  following  order  of  frequency: 
knees,  45 ;  hips,  24 ;  shoulders,  13  ; 
elbows,  7  ;  tarsus,  5  ;  metatarso- 
phalangeal joints,  4 ;  wiist,  1  ; 
phalangeal  joints,  1. 

ThBpatlwlogicala2)pearances  found 
after  death  are  similar  to  and  in 
many  cases  identical  with  those 
already  described  as  being  met  with 
in  arthritis  defoiTuans  (p.  353). 
The  chief  differences  are,  first,  that 
the  wearing  away  of  the  surfaces 
is  often  very  extensive,  and  that 
the  formation  of  ossifying  cartilaginous  outgrowths  round  the  joint  is  very 
limited,  or  even  wanting  ;  and  secondly,  that  true  dislocations  are  common 
from  relaxation  of  the  ligaments,  whei-eas  in  arthritis  deformans  they  are 
rare,  and  when  present  are  due,  not  to  relaxation  of  the  ligaments,  but  to 
pressure  of  the  bony  outgrowths.  It  has  been  suggested  that  Charcot's 
disease  is  merely  arthritis  deformans  occurring  in  a  patient  suffering  from 
locomotor  ataxy,  and  that  the  wearing  away  of  the  bones  is  aggi-avated  by 
the  inco-ordinate  movements  of  the  limbs  and  the  want  of  sensation  in  the 
joint.  There  seems,  however,  little  reason  to  regard  this  as  the  true  explana- 
tion of  the  disease,  for  it  usually  sets  in  before  marked  inco-ordination  is 
present.  It  is  further  distinguished  fxom  osteitis  deformans  by  its  most 
commonly  affecting  a  single  joint,  by  its  sudden  invasion,  by  the  abundant 
effusion  commonly  met  with  in  the  early  stages,  by  the  occasional  retrogression 
of  the  disease,  and  by  the  abnormal  lateral  mobility,  in  all  which  points  it  is 
the  exact  reverse  of  rheumatoid  arthritis.  The  Committee  of  the  Chnical 
Society  after  careful  inquiry  failed  to  find  any  case  presenting  the  charactenstio 
features  of  Charcot's  disease  in  which  the  symptoms  of  tabes  dorsalis  were 
completely  wanting.  For  the  description  of  this  di8ea.se  I  must  refer  the 
reader  to  works  on  medicine.  It  must  suiUce  here  to  mention  that  the  chiel 
symptoms  to  be  looked  for  ai-e  loss  of  knee-jerk,  loss  of  sexual  power, 


Fig.  540.— Charcot's  Disease  of  Ijoth  Elbows. 
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occasional  incontinence  of  urine,  loss  of  reaction  of  the  pupil  to  light  while 
it  stiU  accommodates  itself  for  near  vision,  want  of  co-ordination  in  the 
muscles  of  the  limbs,  inability  to  walk  steadily  with  the  eyes  shut,  lightning- 
pains  in  the  limbs  and  joints,  occasional  delayed  or  otherwise  modified 
sensation  in  the  Kmbs,  and  a  history  of  the  so-called  "  gastric  crises." 

The  Treatment  of  the  disease  is  very  unsatisfactory.  Nothing  can  be  done 
to  cure,  but  the  limb  may  be  sometimes  made  more  useful,  and  the  destructive 
processes  delayed  by  properly  fitted  supports  or  splints.  Aspiration  is  occa- 
sionally useful  to  relieve  the  distension  of  the  joints,  but  its  eflFect  is  merely 
temporary.  Pressure  is  also  ineffectual  in  preventing  the  early  eflfusion  into 
the  joint. 

ANKYLOSIS   OR   STIFF  JOINT. 

Ankylosis  is  invariably  the  result  of  partial  or  total  destruction  of  a  joint 
by  inflammation,  and  is  one  of  the  modes  by  which  nature  effects  its  repair. 
It  consists  in  the  more  or  less  complete  consolidation  of  the  parts  around  and 
within  the  articulation.  It  is  of  two  kinds :  the  Incomplete,  or  Fibrous ;  and 
the  Complete,  or  Osseous. 

In  the  Incomplete  or  Fibrous  Ankylosis,  the  stiffness  of  the  joint  may 
be  dependent  on  four  distinct  pathological  conditions  which  may  be  more  or 
less  associated  : — 1,  on  thickening  and  induration  of  its  fibrous  capsule ;  2,  on 
the  formation  of  fibroid  bands  as  the  result  of  inflammation  within  the  joint ; 
3,  in  consequence  of  the  cartilages  and  synovial  membrane  being  in  part  or 
wholly  removed,  and  their  place  being  supplied  by  a  fibroid  tissue,  by  which  the 
articular  ends  are  tied  together  ;  4,  on  shortening  of  the  ligaments  on  the  side 
of  flexion  of  the  joint.  The  stiffness  of  the  joint  may  be  materially  increased 
by  the  shortened  and  contracted  state  of  the  muscles  around  the  joint,  but 
this  is  secondary  to,  and  not  an  essential  part  of,  the  ankylosis.  Fibrous 
ankylosis  commonly  results  from  rheumatic  or  gonorrhoeal  or  tubercular 
arthritis,  and  is  the  most  favourable  result  that  can  be  hoped  for  in  many  of 
these  affections.  In  some  cases  it  arises  simply  from  disuse  ;  the  ligaments 
being  shortened,  and  the  limb  becoming  stiffened  in  the  position  in  which  it 
has  been  too  long  retained. 

Complete  or  Osseous  Ankylosis  is  of  two  kinds.  In  one,  all  the  soft 
parts  within  the  joint  are  destroyed,  and  the  osseous  surfaces  have  coalesced, 
or  are  fused  together  by  direct  bony  union  ;  this  is  most  commonly  seen  in 
the  hip  (Fig.  541),  knee,  and  elbow.  In  the  other  kind  the  bones  are  united 
partly  by  fibrous  tissue,  and  partly  by  arches  or  bridges  of  osseous  tissue 
thrown  out  externally  to  the  articulation,  and  stretching  across  from  one  side 
to  the  other.  In  some  very  rare  cases  these  bony  masses  may  be  formed  partly 
by  ossification  of  the  ligaments.  There  is  a  specimen  illustrating  this  in  the 
Museum  of  University  College.  In  it  the  knee  is  completely  ankylosed  in  an 
over-extended  position,  and  the  ossified  ligamentum  patelite  is  clearly  to  be 
i  recognized.  Such  cases  are  altogether  exceptional ;  as  a  rule,  from  the  irregu- 
larity of  the  bony  masses  it  is  evident  that  they  are  new  formations.  The 
true  or  osseous  ankylosis  does  not  often  occur  as  a  consequence  of  scrofulous 
articular  inflammation,  but  is  usually  the  result  of  pysemic  or  traumatic  in- 
flammation in  persons  of  a  healthy  constitution.  It  not  unfrequeutly  happens, 
in  old  standing  cases  of  diseased  joint,  that  more  or  less  complete  ankylosis  is 
taking  place  at  one  part  of  the  articulation,  whilst  caries,  or  necrosis  of  the 
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bones,  is  going  on  at  others.  It  is  usually  easy  to  make  the  Diagnosis  between 
fibrous  and  osseous  ankylosis  ;  the  joint  being  movable,  though  perhaps  only 
to  a  very  slight  degree,  in  the  former,  whilst  it  is  rigidly  and  immovably  fixed 
in  the  latter.  In  fibrous  ankylosis,  moreover,  any  attempt  to  move  the  joint 
by  force  is  usually  accompanied  by  severe  pain  with  involuntary  contraction 
of  the  neighbouring  muscles,  whilst  in  osseous  ankylosis  such  attempts,  unless 
extremely  forcible,  are  painless.  Cases  not  unfrequently  occur  in  which  the 
rigidity  of  the  structures,  muscular  and  capsular,  outside  the  joint,  is  so  great 
in  the  fibrous,  and  the  mobility  of  the  neighbouring  bones  and  joints  bo  free 
in  the  osseous,  that  it  becomes  very  difiicult  to  decide  to  what  degree  the  joint 
is  stifiened.  Here  the  diagnosis  may  be  made  by  putting  the  patient  under  an 
angesthetic,  when  if  the  ankylosis  be  fibrous,  the  joint  will  be  found  to  yield. 

Treatment. — The  treatment  of  ankylosis  is,  in  the  first  instance,  of  a  pre- 
cautionary nature  ;  that  is  to  say,  when  the  Surgeon  finds  that  the  estabhsh- 

ment  of  ankylosis  is,  as  it  were, 
the  natural  means  of  cure  adopted 
by  Nature  in  a  deeply  diseased 
joint,  his  efforts  should  be  directed 
to  taking  care  that  the  joint  shall 
become  fixed  in  such  a  position  as 
will  leave  the  most  useful  limb  to 
the  patient.  Thus,  if  it  be  the  hip 
or  knee,  the  ankylosed  joint  should 
be  in  the  straight  position ;  if  it  be 
the  elbow,  it  should  be  placed  at  a 
rie-ht  ande,  and  the  hand  in  the 
mid-state  between  pronation  and 
supination. 

"When  once  ankylosis  has  oc- 
curred, the  treatment  to  he  adopted  will  depend  partly  on  the  degree  of 
stiffness,  whether  it  be  fibrous  or  osseous  ;  and  partly  on  the  object  to  be 
attained,  whether  this  be  merely  the  restoration  of  mobility  in  a  part  ankylosed 
in  a  good  position,  or  the  remedying  of  the  deformity  occasioned  by  faulty 

ankylosis.  i     j  •  a 

1.  In  attempting  to  restore  the  mobihty  of  a  joint  ankylosed  m  a  good 
position,  as  of  a  straight  but  stiff  knee,  the  Surgeon  may  usually  succeed  if 
the  ankylosis  he  only  fibrous,  (when  some  degree  of  movement  will  always  be 
perceptible  in  the  part,)  by  the  employment  of  passive  motion,  frictions,  and 
douches,  more  particularly  with  warm  salt  water  or  the  mineral  sulphurous 
springs.  In  the  more  obstinate  cases,  and  where  the  immobility  appears  to 
depend,  in  some  degree  at  least,  on  fibrous  bands  stretching  across  the  joint, 
an  attempt  might  be  made  to  rupture  these  by  forced  movements  under  an 

anesthetic.  .  .       -f  e  ■„ 

9  When  fibrous  ankylosis  has  taken  place  in  a  faulty  position— it,  lor  in- 
stance, the  knee  be  bout,  or  the  elbow  straight— the  first  thing  to  be  done  is 
to  place  the  limb  in  such  a  position  that  it  will  be  useful.  This  may  most 
readily  be  done  by  putting  the  patient  under  the  influence  of  chloroform,  ana 
then  forcibly  flexing  or  extending  the  limb  as  the  case  may  reqmre,  wheiyMtn 
loud  snaps  and  cracks  it  will  usually  come  into  proper  position.  Should  an) 
of  the  tendons  or  bands  of  fascia  near  the  joint  appear  to  be  particularly 


Fig.  541.— Osseous  Ankylosis  of  Hip. 
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tense,  they  may  be  divided  subcutaneously  some  days  before  the  extension 
is  attempted,  or  else,  if  it  have  been  carried  as  far  as  the  rigid  state  of  the 
tendons  will  permit,  tenotomy  may  then  be  practised,  and,  an  interval  of  a  few 
days  having  been  allowed  to  elapse,  extension  may  be  completed.  The  muscular 
contraction  will,  however,  in  many  cases,  yield  to  gradual  extension  by  means 
of  screw-splints  or  weiglits,  and  thus  render  tenotomy  unnecessary.  Sayre 
states  that  when  the  contracted  tendon  is  stretched  to  the  utmost,  if  a  reflex 
contraction  of  the  muscle  can  be  felt  by  the  finger  pressed  upon  it,  it  is  better 
to  divide  it.  If  no  reflex  contraction  ensue,  stretching  alone  is  sufficient. 
The  inflammation  that  follows  this  forcible  extension  or  flexion  of  the  limb, 
is  usually  but  very  trivial ;  an  evaporating  lotion  and  rest  will  speedily  subdue 
it.  Indeed,  it  is  surprising  what  an  amount  of  violence  may  be  inflicted  on 
an  ankylosed  joint  without  any  bad  consequences  ensuing.  After  the  limb  has 
been  restored  to  its  proper  position,  passive  motion  and  frictions  may  tend,  to 
increase  its  mobility, 

3.  When  osseous  ankylosis  has  taken  place,  and  the  position  of  the  limb  is  a 
good  one,  it  will  generally  be  wiser  for  the  Surgeon  not  to  interfere  ;  except  in 
the  case  of  the  elbow-joint,  which,  in  these  circumstances,  may  be  excised  with 
advantage,  so  as  to  substitute  a  movable  for  an  immovable  articulation.  If 
the  position  be  faulty,  the  osseous  union  may  be  sawn,  drilled,  or  chiselled,  and 
broken  through  subcutaneously  ;  or  a  wedge-shaped  piece  of  the  bones  may  be 
taken  out,  and  the  position  of  the  limb  thus  rectified. 

4.  Amputation  may  be  required  in  cases  of  faulty  ankylosis  with  so  much 

,  atrophy  of  the  limb  as  to  render  it  useless,  or  in  cases  in  which  there  is 
!  necrosed  or  carious  bone  co-existing  with  ankylosis  and  rigid  atrophy  of  the 
muscles  of  the  limb. 

LOOSE    OABTILAGES   IN  JOINTS. 

It  sometimes  happens  that  the  synovial  membrane  of  a  joint  assumes  a. 

'Warty  Condition,  as  the  result  of  chronic  disease  of  the  articulation, 
especially  in  rheumatoid  arthritis.  This  warty  state  of  the  membrane  arises 
from  hypertrophy  of  the  fringes,  chiefly  in  the  neighbourhood  of  the  margin 
of  the  cartilages.  These  may  become  pedunculated,  and  pendent  into  its 
interior.    For  this  condition,  which  gives  rise  to  occasional  uneasiness  and 

!  puffiness  about  the  joint,  with  a  crackling  or  creaking  sensation  when  it  is 

I  moved,  but  little  can  be  done  beyond  the  apphcation  of  a  flannel  bandage  or 

nan  elastic  knee-cap. 

Loose  Bodies  may  be  of  three  kinds.  1.  The  so-called  mehn-seed  bodies. 
These  are  usually  numerous,  sometimes  flf ty  or  more  in  number,  white  or 

I  brownish  m.  colour,  and  closely  resemble  the  seeds  of  a  melon  in  form.  They 
are  composed  most  commonly  of  dense  fibroid  tissue,  and  are  believed  to  be 
due,  in  many  cases  at  least,  to  the  pedunculated,  warty,  or  villous  growths  just 
described  as  being  formed  from  hypertrophy  of  the  synovial  fringes,  becoming 

•separated  from  their  attachments  by  the  movements  of  the  joint.    In  other 

'  cases  it  is  possible  they  may  be  formed  from  altered  clot,  as  blood-crystals  have 
been  recognized  in  them.  Lastly,  Konig  first  pointed  out  tliat  in  many  cases 
they  are  formed  from  a  fibrinous  exudation  from  the  synovial  membrane  due 
to  very  chronic  tubercular  disease.  In  some  cases  he  demonstrated  the  pre- 
sence of  tubercle  in  the  synovial  membrane.  (See  Tubercular  Dropsy,  p.  329.) 
Melon-seed  bodies  ai-e  more  common  in  the  sheaths  of  tendons  and  in  synovial 
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bursEe  than  in  joints,  and  in  these  situations  also  it  has  been  shown  hy  Nicaise, 
Poullet,  and  Vaillard,  that  they  are  due  to  chronic  tuberculosis  of  the  mem- 
brane. 

2.  Fragments  of  true  cartilage.  These  may  be  developed  in  two  ways :  first, 
from  the  formation  of  cartilage  in  the  hyperfcrophied  fringes  of  a  warty 
synovial  membrane.  In  the  normal  condition  a  cartilage-cell  is  present  in 
many  of  the  secondary  papillae  of  the  fringes,  and  it  is  easy  to  understand 
how  this  can  form  the  starting  point  of  a  cartilaginous  growth.  In  other 
cases,  Billroth  believes  that  they  are  ossifying  cartilaginous  growths  formed 
in  the  fibrous  layer  of  the  synovial  membrane  in  rheumatoid  arthritis  (p.  353), 
which  have  subsequently  become  loose  by  the  wearing  away  of  the  superficial 
layers  of  the  membrane.  This  mode  of  origin  is  somewhat  doubtful.  These 
cartilages  are  usually  flattened,  with  a  lobulated  irregular  border,  and  fire- 
quently  contain  true  bone  in  their  central  parts  ;  sometimes  they  may  be 
partly  calcified,  but  contain  no  true  osseous  tissue.  They  may  attain  a  size 
of  more  than  one  inch  in  their  greatest  diameter.  They  are  usually  single, 
but  occasionally  four  or  five  may  be  fomid  in  the  same  joint.  There  is  strong 
reason  to  believe  that  these  cartilaginous  bodies  may  increase  in  size  after 
becoming  loose  in  the  joint. 

3.  Numerous  cases  have  been  recorded  in  which  the  loose  body  was  un- 
doubtedly a  piece  of  one  of  the  articular  cartilages  broken  off  by  mechanical 
violence.  These  present  the  ordinary  appearance  of  articular  cartilage,  and 
may  usually  be  recognized  by  their  having  one  smooth  surface,  while  the 
opposite  side  has  small  gritty  fragments  of  bone  attached  to  it,  which  have 
been  torn  from  the  cancellous  tissue  beneath.    They  are  always  single. 

Loose  cartilages  of  aU  kinds  are  most  commonly  met  with  in  the  knee,  but 
not  uncommonly  occur  in  the  elbow  or  the  joint  of  the  lower  jaw,  and  occa- 
sionally in  the  shoulder. 

Symptoms. — The  severity  of  the  symptoms  will  to  a  great  extent  depend 
upon  the  mobility  of  the  loose  cartilage,  and  its  consequent  greater  or  less 
liability  to  be  nipped  between  the  opposite  articular  sm-f  aces  in  the  movements 
of  the  joint.  When  these  bodies  are  tolerably  firmly  attached  to  the  synovial 
membrane,  they  may  merely  cause  weakness  of  the  joint,  with  occasional 
synovial  effusion.  When  loose  they  usually  give  rise  to  a  very  distinct  train 
of  symptoms.  The  most  marked  of  these  is  the  very  severe  pain  which  occurs 
in  particular  movements  of  the  limb.  This  comes  on  suddenly,  and  is  often 
so  intense  as  to  cause  faintness  or  sickness.  It  is  usually  followed  by  a  degree 
of  synovial  inflammation,  and  by  relaxation  of  the  ligaments.  These  attacks 
of  sudden  pain  come  on  at  varying  intervals,  as  the  result  of  movements  of  the 
joint :  they  commonly  happen  in  the  knee  whilst  the  patient  is  walking.  It  is 
difficult  to  say  to  what  this  severe  pain  is  due.  Richet  thinks  it  may  be  owing 
to  the  synovial  membrane  being  pinched  between  the  foreign  body  and  one  of 
the  articular  surfaces.  I  think  that  it  is  most  probably  due  to  the  foreign 
body  being  drawn  in  between  the  opposite  surfaces  of  the  joint,  when  these  are 
separated  anteriorly  in  the  act  of  flexion  of  the  knee,  and  then,  when  the  limb 
is  extended,  acting  as  a  wedge  between  these,  tending  to  keep  them  separate 
and  interfering  with  the  complete  straightening  of  the  limli.  In  consequence 
of  this  wedge-like  action  of  the  loose  cartilage  the  ligaments  arc  violently 
stretched,  and  the  sickening  pain  consequent  on  this  is  experienced,  followed 
as  happens  in  a  violent  sprain,  by  rapid  synovial  effusion.    The  sensibility  of 
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the  ligaments  of  a  joint  is  of  that  peculiar  nature  that  it  is  called  into  action 
only  when  an  attempt  is  made  to  stretch  them,  and  thus  forcibly  to  counteract 
or  destroy  then-  natural  use.  liigaments  may  be  cut  without  any  suffering,  but 
they  cannot  be  stretched,  either  by  accident  or  disease,  without  the  most  severe 
pain.  In  some  cases  the  loose  cartilage  can  be  felt  under  the  capsule,  by  carry- 
ing the  finger  over  the  joint,  slipping  back  when  pressure  is  exercised  upon  it, 
and  often  possessing  great  mobility,  gliding  from  one  side  of  the  joint  to  the 
other,  so  as  to  be  extremely  difficult  to  fix. 

Diagnosis.— The  only  condition  likely  to  be  confounded  with  a  loose  body 
is  the  displacement  of  one  of  the  interarticular  fibro-cartilages  of  the  knee. 
The  distinction  can  usually  be  made  by  observing  that  immediately  after  the 
sudden  attack  of  pain  the  knee  can  be  completely  extended  when  it  is  due  to 
the  presence  of  a  loose  body,  as  this  rarely  if  ever  becomes  jammed  between 
the  articular  surfaces  ;  while  a  displaced  fibro-cartilage  usually  remains  out  of 
position  until  replaced  by  manipulation  or  movement  of  the  joint,  and  until 
this  is  effected  complete  extension  is  impossible. 

Treatment.— The  palliative  treatment  consists  in  supporting  the  joint  with 
an  elastic  bandage  or  knee-cap,  so  as  to  limit  its  movements,  and  thus  prevent 
the  liabihty  to  recurrence  of  the  attacks  of  pain  ;  and  in  this  way  the 
fixation  and  ultknate  absorption  of  the  cartilage  may  sometimes  be  obtained. 
This  I  have  several  tunes  seen  to  occur  in  patients  who  either  refused  to  be 
operated  on,  or  in  whom  an  operation  was  not  thought  advisable.  Any  inflam- 
mation that  has  been  excited  requires  to  be  subdued  by  proper  antiphlogistic 
treatment.  In  aU  operations  for  the  removal  of  loose  cartilages  antiseptic 
precautions  of  the  most  rigorous  character  should  be  adopted.  By  their  aid 
joints  may  be  opened  and  explored,  and  foreign  bodies  extracted  with  a 
freedom  and  safety  otherwise  unattainable. 

If  the  cartilage  occasion  frequent  suffering,  so  as  to  interfere  seriously  with 
the  utihty  of  the  hmb,  and  if  it  appear  to  be  of  large  size,  and  to  be  loose  and 
single,  means  may  be  taken  for  its  extraction.  But  it  must  be  borne  in  mind 
that  any  operation  for  its  removal  by  which  the  joint  is  opened,  becomes  a 
source  of  danger  to  limb  and  even  to  life  unless  efficient  means  are  adopted 
for  the  prevention  of  septic  arthritis.  Although  by  the  proper  use  of  anti- 
septics this  danger  may  be  averted  with  almost  absolute  certainty,  it  is  wiser 
not  to  undertake  the  operation  without  warning  the  patient  of  the  possible 
consequences  that  may  follow.  No  operation  should  be  undertaken  so  long 
as  the  joint  is  in  an  irritated  state,  as  the  result  of  a  recent  attack  of  pain  and 
inflammation  ;  this  must  be  first  subdued,  and  then  the  operation  may  be 
proceeded  with  ;  nor  should  it  be  done  if  the  patient's  health  be  broken. 

The  extraction  of  the  foreign  body  has  been  performed  in  two  ways  ;  by 
direct  incision  into  the  joint,  and  by  subcutaneous  section.  In  the  operation 
by  direct  incision  the  patient  must  in  the  first  instance  make  those  movements 
by  which  he  usually  gets  the  cartilage  fixed  in  the  joint.  As  soon  as  the  Surgeon 
feels  it  (as  this  operation  is  commonly  required  in  the  knee),  he  pushes  it  to 
one  side  of  the  patella,  where  he  fixes  it  firmly  with  his  forefinger  and  thumb, 
and  an  anaesthetic  may  then  be  administered.  The  incision  is  then  made  to  . 
the  capsule  of  the  joint  over  the  loose  body.  All  bleeding  should  then  be 
arrested,  after  which  the  incision  may  be  carried  through  the  capsule  and 
synovial  membrane  and  the  loose  body  may  be  squeezed  out  or  extracted  by 
moans  of  a  sharp  hook.    Unless  the  wound  be  exceptionally  large  it  is  wiser  not 
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to  close  it  by  sutures  ;  aa  antiseptic  dressing  may  be  applied  and  the  limb 
rigidly  fixed  on  a  proper  splint.  In  cases  in  which  the  body  is  very  large,  or 
in  which  much  manipulation  of  the  joint  has  been  necessary  so  that  some 
synovial  efiFusion  may  be  expected,  it  may  be  advisable  to  insert  a  drainage- 
tube  for  a  few  days,  but,  as  a  rule,  this  is  not  necessary.  The  carbolic  spray 
will  be  found  to  give  increased  safety  in  performing  this  operation.  Should 
it  not  be  used,  the  wound  may  be  iirigated,  and  great  care  taken  to  prevent 
the  entrance  of  air  into  the  articular  cavity.  Before  the  introduction  of  anti- 
septic surgery  the  foreign  body  was  sometimes  removed  by  a  vahiilar  wound 
made  by  drawing  the  skin  on  one  side  after  the  first  incision  before  opening 
the  capsule.  Anything  like  a  valved  opening  should  be  carefully  avoided  when 
antiseptics  are  used,  as  it  interferes  with  drainage.  Formerly  the  operation 
was  not  uncommonly  followed  by  septic  arthritis,  ending  in  ankylosis  of  the 
joint,  or  the  death  of  the  patient,  and  sometimes  necessitating  amputation  of 
the  limb.  In  the  present  day  it  is  rarely  followed  by  synovial  inflammation 
even  of  the  slightest  kind. 

It  was  proposed  by  Chassaignac,  in  order  to  obviate  the  dangers  of  a 
direct  opening  into  the  joint,  to  remove  the  loose  cartilage  by  subcutaneous 
section.  In  operating  by  this  method  on  the  knee,  the  cartilage  should  be 
fixed  below  and  to  one  side  of  the  patella,  between  it  and  the  head  of  the 
tibia  ;  a  long  narrow  tenotome  is  then  introduced  obhquely  under  the  skin 
from  a  distance  of  about  two  inches  below  the  loose  cartilage  ;  the  capsule  of 
the  joint  is  ft-eely  divided,  and  a  space  made  in  the  subcutaneous  areolar 
tissue  by  a  slight  sweep  of  the  blade  :  the  loose  cartilage  is  then  pressed 
into  the  cavity  thus  made  to  receive  it,  and  slid  along  the  areolar  tissue  for 
about  two  inches.  It  is  fixed  in  situ  with  a  finn  pad  and  adhesive  plaster ; 
the  foot  and  leg  are  bandaged  up  to  the  edge  of  the  cartilage,  and  the  limb  is 
placed  on  a  splint.  If  no  inflammatory  symptoms  ensue,  the  cartilage  is 
excised  about  a  week  after  the  operation  ;  or  it  may  be  left  to  be  absorbed. 
By  the  adoption  of  the  subcutaneous  method  there  will  be  but  very  little 
danger  of  inducing  undue  inflammation  in  the  joint,  the  entrance  of  air  being 
prevented ;  it  is  this,  and  not  the  mere  section  of  the  capsule  and  synovial 
membrane,  which  constitutes  the  chief  risk.  Should  there  be  more  than  one 
loose  cartilage,  the  operation  must  be  repeated,  but  not  until  any  inflammation 
induced  by  the  former  one  has  been  subdued.  In  this  way  I  have  successfully 
removed  in  succession  five  loose  cartilages  from  one  knee. 

CYSTS    IN    CONNECTION   WITH  JOINTS. 

Morrant  Baker  has  lately  called  attention  to  the  occurrence  of  cysts  in  the 
neighbourhood  of  diseased  joints,  appearing  superficially  at  such  a  distance 
from  the  articulation  that  their  connection  with  it  may  not  at  first  be  apparent. 
These  cysts  are  of  various  kinds.  It  has  ali-eady  been  pointed  out  that  in 
hydrarthrosis  pouch-like  projections  may  protrude  from  the  synovial  membrane 
owing  to  the  pressure  of  the  fluid  efl'uscd  into  the  joint.  This  may  occur  in 
tubercular  dropsy  (p.  320),  or  in  Charcot's  disease.  The  fluid  thus  escaping 
from  the  joint  may,  while  still  contained  in  a  thin  membranous  sac,  extend  to 
a  considerable  distance  from  it.  Thus,  from  the  knee  it  may  reach  to  the 
middle  of  the  calf,  or  from  the  shoulder  along  the  long  tendon  of  the  biceps 
to  the  middle  of  the  arm.    The  communication  with  the  joint  may  be  so 
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small  that  pressure  will  not  force  the  fluid  into  the  articular  cavity.  A 
chronic  abscess  from  a  diseased  joint  may  follow  the  same  course,  and  become 
superficial  at  a  point  far  removed  from  its  point  of  origin.  In  other  cases 
cysts  may  be  formed  by  distension  of  burste  or  synovial  sheaths  in  the 
immediate  neighbourhood  of  a  diseased  joint  either  communicating  or  not 
with  its  cavity.  Thus  the  bm-sa  under  the  inner  head  of  the  gastrocnemius  in 
disease  of  the  knee  or  that  under  the  deltoid  in  the  shoulder,  or  under  the 
psoas  and  iliacus  in  the  hip  may  become  distended  with  fluid.  The  so-called 
"  compound  ganglion  of  the  wi'ist  "  is  often  associated  with  chronic  tubercular 
disease  of  the  radio-carpal  articulation.  In  this  form  melon-seed  bodies  are 
often  present. 

The  incautious  puncture  of  these  cysts  without  eflBcient  antiseptic  pre- 
cautions, under  the  impresssion  that  they  had  no  connection  with  the 
neighbouring  joint,  has  in  several  recorded  cases  been  followed  by  septic 
arthritis  and  destruction  of  the  articulation.  Mere  puncture  or  aspiration 
cannot  from  the  nature  of  the  case  be  productive  of  much  benefit.  These 
cysts  may,  however,  be  safely  incised  and  drained  if  proper  antiseptic  pre- 
cautions are  taken.  In  some  cases  in  spite  of  treatment  by  incision  or 
otherwise  the  tubercular  nature  of  the  affection  becomes  manifest  after  a  time 
by  progressive  disease  in  the  articulation.  In  two  cases  of  compound  ganglion 
of  the  Avrist  in  University  College  Hospital,  incision  and  drainage  apparently 
cured  the  patients,  but  some  months  afterwards  tubercular  disease  developed 
in  the  radio-carpal  and  carpal  articulations  necessitating  excision  of  the  wrist 
in  both  cases. 

NEURALGIA    OF  JOINTS. 

Pain  of  a  severe  character  is  often  experienced  iu  or  around  a  joint,  closely 
simulating,  but  not  dependent  upon,  infiammation  or  other  structural  disease. 
This  pain,  which  is  purely  neuralgic,  may  have  its  origin  either  in  some  local 
irritation  of  a  nerve  leading  to  the  sensitive  part,  or  in  constitutional  disorder 
of  a  hysterical  character.  It  is  this  class  of  cases,  occurring  iu  young  women 
who  are  either  the  subjects  of  hysteria,  or  are  of  a  highly  nervous  temperament, 
that  should  especially  be  considered  as  Neuralgia  of  the  Joints,  to  which 
the  attention  of  the  profession  was  directed  principally  by  the  labours  of 
Sir  B.  Brodie. 

Symptoms. — It  is  generally  found  that  the  hip,  knee,  ankle,  or  shoulder  is 
the  joint  aifected — the  hip  and  the  knee  more  especially.  The  neuralgia  is 
usually  localized  in  a  particular  joint  by  some  slight  injury  that  the  part  has 
sustained.  But  it  is  important  to  observe  that  in  these  cases  the  pain  often 
does  not  develop  for  some  days,  or  even  weeks,  after  the  injury  that  is  the 
alleged  cause  of  it.  Severe  pain  in  the  joint  is  complained  of  ;  and  the 
limb  is  rendered  comparatively  useless,  often  with  a  good  deal  of  distortion  or 
contraction.  On  examination,  it  will  be  found  that  the  pain,  which  is 
commonly  very  severe,  is  superficial  and  cutaneous,  not  existing  in  the  interior 
of  the  articulation,  nor  increased  by  pressiu-e  of  the  articular  surfaces  against 
one  another  ;  and  that  it  is  not  strictly  confined  to  the  joint,  but  radiates  for 
some  distance  around  it.  This  pain  is  often  intermittent  in  its  character,  and 
is  frequently  associated  with  neuralgia  elsewhere,  as  in  the  spine  ;  and  not 
unfrequently  with  uterine  irritation  or  disease.  The  patient  sometimes 
a,cquires  the  trick  of  producing  loud  snappings  of  some  muscle  or  tendon 
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which  are  distinctly  audible  all  over  the  room  whenever  she  walks  or  moves. 
At  the  same  time,  it  will  be  observed  that  all  the  signs  that  ought  to  accom- 
pany a  severe  attack  of  inflammation  in  a  joint,  such  as  would  be  attended 
by  a  corresponding  amount  of  pain,  are  absent ;  there  being  no  painful 
startings  of  the  limb  at  night,  no  heat,  redness,  or  swelling  nor  elevation 
of  temperature  ;  and  the  suffering  being  increased  by  causes,  such  as  mental 
and  emotional  distm-bance,  that  do  not  influence  organic  disease.  Atten- 
tion to  these  various  circumstances  will  usually  enable  the  Surgeon  to 
diagnose  the  nature  of  the  attack  without  much  difficulty ;  the  only  cases 
in  \vhich  he  will  really  experience  any,  being  those  in  which  the  tissues 
around  the  joint  have  been  thickened,  indurated,  and  altered  in  their 
characters  by  the  application  of  counter-irritants  ;  or  by  some  slight  articular 
disease  having  at  some  time  existed,  but  having  been  cured. 

Causes. — The  neuralgia  is  often  referable  to  the  irritation  of  some 
particular  nerve,  either  at  its  origin  or  in  its  course.  This  is  particularly  the 
case  with  neuralgia  of  the  hip  and  knee,  which  will  often  be  found  to  be 
dependent  on  irritation  of  the  obturator  nerve,  owing  to  intrapelvic  disease. 
In  one  case  of  secondary  abdominal  cancer  under  my  care,  the  patient  was 
seized  with  the  most  intense  pain  in  the  right  hip  and  knee,  so  as  to  lead  to 
the  suspicion  that  these  joints  were  diseased.  On  examination  after  death,  it 
was  found  that  the  pain  resulted  from  the  implication  of  the  obtm-ator  nerve 
in  a  mass  of  intrapelvic  cancer,  the  joints  themselves  being  perfectly  sound. 

Treatment.— The  treatment  must  be  constitutional,  directed  especially  to 
re-establish  a  healthy  condition  of  the  uterine  organs.  If  there  be  amenorrhoea 
and  aneemia,  aloetics  and  the  preparations  of  iron  must  be  given  ;  if  ovarian 
or  uterine  ii-ritation  or  congestion  exist,  this  must  be  removed  by  proper  local 
means,  and  the  general  health  attended  to.  Nervine  antispasmodics  and 
tonics,'  such  as  valerian  and  bark,  or  assafoetida  and  quinine  in  full  doses 
should  be  freely  administered.  The  most  efficient  treatment  that  can  be 
directed  to  the  affected  joint  is  the  application  of  cold  douches  and  the 
employment  of  the  continuous  electric  current,  which  will  cm-e  cases  in  which 
all  other  means  have  failed  ;  the  application  of  atropine  and  aconite  may  be  of 
service  in  allaying  the  pain  when  especially  severe.  If  contraction  or  other 
distortion  of  the  limb  exist,  the  patient  should  be  put  under  an  anajsthetic, 
and  extension  or  rectification  of  the  faulty  position  then  made,  care  being 
taken  to  keep  the  limb  on  splints  in  a  proper  position  for  some  time  after  the 
operation.  Indeed,  in  neurotic  or  hysterical  joint  affections,  it  is  often  of 
much  use  to  do  something  positive  or  ol)jcctive  in  the  way  of  treatment,  so  as 
to  give  the  patient  an  excuse  to  get  well.  It  is  thus  that  free  manipulation 
or  sli<4it  "  wrenching"  of  the  joint  under  aiifesthetics  is  often  beneficial.  In 
other^'cases  the  good  effects  following  this  treatment  may  be  explained  by  the 
stretchino-  and  restoration  of  the  normal  position  of  muscles  winch  had  been 
allowed  to  become  contracted  and  displaced  by  long  continued  fixity  or  faulty 
position  of  the  joint. 
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History. — The  operation  of  resection  of  the  articular  ends  of  bones  dates 
from  the  veiy  earhest  periods  of  Surgery  of  which  we  have  any  record.  Hip- 
pocrates (in  his  Chapter  on  Injuries  of  Joints)  speaks  of  resections  of  bones  at 
the  joints,  whether  of  the  foot,  the  hand,  the  leg,  the  ankle,  the  forearm,  the 
wrist,  as  being  for  the  most  part  unattended  by  danger,  except  from  syncope 
or  consecutive  fever.  Celsus,  in  speaking  of  compound  dislocations,  says,  if 
the  bare  bone  project  it  will  always  be  an  obstacle  to  reduction  ;  that  which 
protrudes  should  therefore  be  cut  off.  Paulus  iEgineta  says  that,  if  a  bone 
project,  as  after  a  transverse  fracture,  we  must  cut  it  off.  Thus,  it  will  clearly 
be  seen  that  it  was  the  practice  of  the  ancients  in  compound  dislocations,  and 
in  compound  fractures,  to  resect  the  protruding  bones.  But  that  the  practice 
of  resection  in  cases  of  disease  also  was  not  unknown  to  them,  is  evident  from 
a  passage  on  fistulse  in  the  works  of  Paulus  ^gineta,  who  directs  that,  if  the 
fistula  terminate  at  a  bone,  and  if  that  be  not  diseased,  it  should  only  be 
scraped  ;  but  if  it  be  carious,  the  whole  diseased  portion  should  be  cut  out 
with  chisels,  and,  if  necessary,  it  may  have  a  hole  bored  in  it  with  a  trephine  ; 
and  a  little  further  on  he  says,  "  the  extremity  of  a  bone  near  a  joint,  if  diseased, 
is  to  be  sawn  of  ;  and  often,  if  the  whole  of  a. bone,  such  as  the  ulna,  radius, 
tibia,  or  the  like,  be  diseased,  it  is  to  be  taken  out  entire."  He  makes  excep- 
tions in  the  case  of  the  bones  of  the  spine  and  pelvis,  and  the  head  of  the 
femur,  which,  he  says,  should  not  be  operated  on  for  fear  of  the  neighbouring 
arteries. 

The  practice  of  resection,  however,  fell  into  disuse,  and  seems  to  have  been 
completely  forgotten  until  the  middle  of  the  last  century,  when  occasional 
notices  of  its  adoption  appear  in  Surgical  essays.  It  was  first  employed  in 
cases  of  compound  fractures  and  dislocations  of  joints.  In  military  practice, 
the  Surgeon,  in  two  or  three  instances,  picked  out  and  cut  away  fragments  of 
the  bones  forming  the  wrist-,  elbow-,  shoulder-,  and  ankle-joints  when  shattered 
by  gunshot.  This  early  revival  of  resection  involved  no  principle  of  treat- 
ment ;  imperfect  operations  being  had  recourse  to  on  the  field  of  battle  simply 
as  a  matter  of  convenience  in  particular  cases. 

The  first  resection  practised  for  injury  in  which  the  articular  ends  in  com- 
pound dislocation  were  deliberately  and  successfully  removed,  appears  to  have 
occurred  to  Cooper  of  Bungay,  before  or  at  latest  about  the  middle  of  the  last 
century.  The  precise  date  of  this  case  is  unknown  ;  but  Gooch  writing  m 
1758,  says  that  it  occurred  "  many  years  ago  ;  "  that  the  ends  of  both  tibia 
and  fibula  were  sawn  off  in  a  compound  luxation  of  the  ankle  ;  that  the  limb 
was  preserved,  and  was  so  useful  that  the  patient  was  able  to  walk  and  gain 
his  livelihood. 

In  or  about  the  year  1758,  Wainman  of  Shripton  sawed  off  the  lower  end  of 
the  humerus  in  a  case  of  compound  dislocation  of  the  elbow-joint  with  perfect 
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success,  the  patient  recovering  with  an  arm  as  movable  "  as  if  nothing  had 
ever  been  amiss  ;  "  and  his  example  was  shortly  afterwards  followed  by  Tyne 
of  Gloucester,  who  in  a  similar  case  removed  two  and  a  half  inches  of  the 
lower  end  of  the  humerus.  From  this  period,  the  operation  of  excision  of  the 
articular  ends  of  bones  in  cases  of  compound  dislocations  and  fractures  into 
joints  became  an  established  practice,  and  was  extensively  adopted  by  Percy 
in  France,  who,  in  1794,  exhibited  to  Sabafcier  nine  soldiers  in  whom  he  had 
successfully  excised  the  head  of  the  humerus  for  gunshot  injury  ;  by  Bilguer 
in  Germany,  by  Hey  of  Leeds,  and  by  numerous  other  Surgeons  in  this  country 
and  abroad. 

In  1768,  White  of  Manchester  removed  from  a  boy  of  fourteen  what  he 
believed  to  be  the  head  of  the  humerus,  with  several  inches  of  the  shaft,  and 
the  i^atient  recovered  with  an  arm  slightly  shortened,  but  perfect  in  all  its 
movements.  The  history  of  the  case,  however,  and  the  drawings  accompany- 
ing it,  show  beyond  a  doubt  that  the  joint  was  not  implicated,  the  case  being 
one  of  acute  necrosis,  with  separation  of  the  upper  epiphysis.  "White,  however, 
strongly  advocated  excision  for  disease  of  joints,  and  satisfied  himself  by  ex- 
periments on  the  dead  body  that  it  was  practicable  in  the  hip  as  well  as  in  the 
shoulder.  Although  the  head  of  the  humerus  was  not  removed  by  White,  it 
certainly  was  three  years  later  by  J.  Bent  of  Newcastle,  who  in  1771  excised 
by  a  formal  and  pre-arranged  operation  the  carious  head  of  the  humerus  with 
complete  success.  His  example  was  followed  in  1778  by  OiTed  of  Chester,  who 
also  operated  successfully  in  a  similar  case.  About  the  same  time,  1775, 
Justamond,  Surgeon  to  the  Westminster  Hospital,  removed,  ui  a  case  of  disease 
of  the  elbow- joint,  the  olecranon  and  two  inches  of  the  ulna. 

In  1762,  Filkin  of  Northwich  removed  the  articular  ends  of  the  femur  and 
tibia,  together  with  the  patella^  in  a  man  affected  with  disease  of  the  knee- 
joint,  resulting  from  a  fall  from  a  horse.  Filkin  was  led  to  this  operation,  in 
consequence  of  having  experimentally  practised  it  on  the  dead  subject,  as  a 
substitute  for  amputation  of  the  limb,  to  which  the  patient  refused  to  submit. 
The  patient  recovered  rapidly,  had  a  useful  limb  on  which  he  was  able  to  walk 
long  distances,  and  was  certainly  alive  nearly  thirty  years  after  the  operation. 
This  remarkai)le  case  seems  to  have  attracted  little,  if  any,  attention,  and 
indeed  was  not  pubhshed  until  1790,  after  Park  of  Liverpool  brought  before 
the  Profession  his  second  successful  case  of  excision  of  the  knee-joint,  which 
occurred  in  1789.  That  Surgeon  had  performed  his  first  operation  of  this 
kind  most  successfully,  as  regarded  utility  of  limb,  in  17S1,  apparently  without 
any  knowledge  of  the  operation  that  had  been  done  by  Filkin. 

The  example  thus  set  by  the  English  Surgeons  was  speedily  followed  by 
the  Moreaus  in  France,  who,  between  the  years  1 786  and  .1 789,  sent  various 
memoirs  to  the  French  Academy  on  this  subject.  The  operation,  however, 
was  violently  opposed  by  the  great  body  of  Surgeons,  and,  with  the  exception 
of  the  occasional  removal  of  the  head  of  the  humerus,  fell  into  almost  complete 
neglect  both  in  this  country  and  abroad  for  a  period  of  nearly  forty  years, 
during  which  time  the  records  of  Surgery  do  not  contain  as  many  cases  in 
which  the  articular  ends  of  bones  were  excised  for  disease.  It  continued  in 
this  languid  state  until  1881,  when  it  received  a  new  and  vigorous  impulse,  so 
far  as  its  application  to  diseases  of  the  elbow  was  concerned,  by  the  publica- 
tion of  Syme's  essay  on  that  subject,  and  by  the  practice  of  Listen  some  years 
subsequently  at  University  College  Hospital. 
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In  1845  these  operations  were  again  prominently  brought  before  the 
Profession  by  the  performance  of  excision  of  the  head  of  the  femur  by 
Fergusson  ;  and  although  excision  of  the  knee-joint  had  occasionally  been 
practised  by  Syme,  Crampton,  Textor,  Demme,  Heyfelder,  and  others,  it  was 
not  until  its  revival  in  1850  by  the  same  accomplished  Surgeon,  that  it  came 
to  be  extensively  practised.  Since  that  period,  the  operation  of  excision  has 
been  applied  to  almost  every  joint  within  reach  of  the  Surgeon's  knife. 

Before  proceeding  to  discuss  the  different  resections  in  detail,  we  must 
endeavour  to  lay  down  some  general  rules  for  their  performance  in  those 
cases  in  which  alone  they  are  admissible. 

Indications  for  Excision. — The  excision  of  an  articulation  may  be 
practised  for  the  following  reasons  : — 

1.  As  a  substitute  for  amputation  in  cases  in  which  the  joint  is  so  extensively 
diseased,  that  the  patient  will  be  worn  out  by  the  discharge  or  pain,  unless  it 
be  removed.  Here  a  useful  limb  may  be  secured  by  the  sacrifice  of  the 
diseased  part. 

2.  In  some  cases  of  articular  disease  in  which  amputation  would  not  be 
jusfifiaile,  excision  may  be  done  in  order  to  hasten  the  cure,  and  thus  to  save 
years  of  suffering  to  the  patient. 

3.  Excision  may  be  done  in  cases  in  which  amjnitation  is  not  practicable ; 
as  in  some  cases  of  disease  of  the  hip-joint  or  of  the  temporo-maxillary 
articulation. 

4.  As  a  substitute'  for  other  and  less  efficient  treatment,  in  order  to  restore 
the  utility  of  a  limb  or  joint ;  as  in  osseous  ankylosis  of  the  elbow,  or  in  faulty 
ankylosis  of  the  knee. 

5.  Excision  may  be  required  in  bad  compound  dislocations  and  fractures  into 
joints,  especially  in  gunshot  injuries  ;  more  particularly  in  those  of  the  head 
of  the  humerus,  and  of  the  bones  entering  into  the  elbow-joint. 

As  a  general  rule  excisions  are  required  only  in  those  cases  in  which  the 
articular  ends  of  the  bones  are  diseased  either  primarily  or  secondarily.  If 
only  the  soft  structures  of  a  joint  be  involved,  it  usually  happens  that,  without 
the  necessity  of  resection  or  operation  of  any  kind,  a  useful  limb  will  result — 
in  the  upper  extremity,  with  fair  mobility  of  the  articulation  ;  in  the  lower, 
with  more  or  less  complete  ankylosis,  sufficient  for  a  fair  basis  of  support. 
But  when  the  constitution  is  very  strumous,  or  the  bones  are  primarily  or 
extensively  affected,  we  can  scarcely  expect  that  the  limb  will  recover  to  such 
an  extent  as  to  become  useful. 

In  determining  the  necessity  of  excision  the  circumstances  of  the  patient 
must  be  taken  into  consideration.  Among  the  upper  classes  who  can  enjoy  all 
the  advantages  of  good  food,  change  of  air  and  careful  nursing,  it  is  rarely 
necessary  to  excise  a  joint,  and  the  operation  should  never  be  undertaken  till 
prolonged  efforts  have  been  made  to  obtain  a  cure  by  other  means.  In  hospital 
practice,  on  the  other  hand,  we  have  to  deal  with  patients  whose  circumstances 
make  it  almost  impossible  for  them  to  receive  the  prolonged  attention  essential 
to  the  recovery  of  a  chronically  diseased  joint,  and  in  them  excision  may 
often  with  advantage  be  performed  at  an  earlier  period. 

Conditions  of  Success. — For  resection  to  succeed,  the  following  condi- 
tions appear  to  me  to  be  necessary  : — 

1.  The  disease  should  not  be  too  extensive,  so  that  its  removal  would  entail 
such  an  amount  of  mutilation  of  the  limb,  as  to  render  it  less  useful  to  the 
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patient  thau  au  artificial  member  would  bo.  This  is  especially  important  in 
the  lower  extremity.  If  the  bones  be  so  extensively  affected  as  to  require  to 
be  shortened  by  several  inches,  a  limb  would  be  left  which  would  be  only  a 
useless  incumbrance.  In  the  upper  extremity,  length  and  strength  are  of  less 
consequence  than  in  the  lower  ;  the  preservation  of  the  hand  is  the  chief  thing 
to  aim  at,  and,  if  this  be  effected,  the  bones  may  be  encroached  on  to  a  greater 
extent  than  is  proper  in  the  lower  limb. 

2.  The  disease  for  which  resection  is  practised  should  be  allowed  to  become 
chronic  before  any  operation  is  undertaken  :  for  this  there  are  two  reasons. 
First,  in  the  acute  stage  of  disorganization  of  a  joint,  it  is  not  always  possible 
to  say,  however  unpromising  the  case  may  appear,  whether  ankylosis  may  not 
result,  so  that  as  useful  a  limb  would  be  left  as  could  be  obtained  by  resection. 
And,  secondly,  if  the  joint  be  excised  whilst  acute  and  active  disease  is  going 
on,  inflammation  and  difii"use  suppuration  of  the  medullary  canal  are  liable  to 
set  in — a  condition  very  apt  to  be  followed  by  pyemia.  In  the  only  fatal 
instances  of  resection  of  the  elbow- joint  that  I  have  witnessed,  death  resulted 
from  this  cause  ;  the  operation  having  been  performed  whilst  the  articular 
affection  was  acute. 

3.  The  soft  parts  adout  the  joint  must  ie  in  a  sufficiently  healthy  state.  There 
are  two  morbid  conditions  connected  with  the  soft  parts  that  may  interfere 
with  the  success  of  resection.  First,  they  may  be  so  thinned  and  permeated 
by  sinuses,  and  so  adherent  to  the  bones,  that  an  insuflBcient  covering  would 
be  left.  Or,  secondly,  the  long-continued  existence  of  strumous  disease  in 
joints  and  bones  may  give  rise  to  great  infiltration  of  the  tissues  around 
the  articulation  with  chronic  inflammatory  products  often  in  a  state  of 
fatty  degeneration  or  containing  tubercular  centres  either  caseatiug  or 
softening.  The  tissues  in  this  state  are  incapable  of  healthy  repair.  Chronic 
abscesses  form,  leaving  sinuses  when  they  discharge  their  contents,  and  the 
integuments  become  blue  and  doughy  ;  and  the  soft  parts  around  the  seat 
of  operation  fall  into  a  state  of  disorganization,  that  prevents  alike  the 
formation  of  a  false  joint,  osseous  ankylosis,  or  the  healing  of  the  wound, 
and  thus  leads  inevitably  to  the  ultimate  amputation  of  the  limb.  Even 
though  this  exudation-matter  do  not  exist  in  large  quantity,  if  the  joint  be 
peculiarly  loose,  owing  to  softening  and  disorganization  of  ligamentous  and 
tendinous  structures,  excision  is  not  very  likely  to  succeed,  especially  in  the 
ankle  or  knee, 

4.  The  state  of  the  patienfs  constitutio)i  must  necessarily  influence  the 
Surgeon  materially  in  his  determination  whether  to  resect  or  to  amputate.  If 
the  constitution  be  tolerably  sound,  or  even  if  the  general  health  have  given 
way  as  the  simple  consequence  of  pain,  and  continued  discharge,  resection 
will  have  a  fair  prospect  of  success.  In  fact,  when  the  patient  is  hectic  in 
consequence  of  continued  suppuration,  the  removal  of  the  joint  or  bone  that 
maintains  it  may  be  advantageously  practised.  But  if  the  patient  is  suffer- 
ing from  septic  fever  in  consequence  of  the  absorption  of  the  discharges  fi-om 
ill-drained  cavities  opening  on  the  surface  by  narrow  sinuses,  the  operation 
is  likely  to  be  followed  by  osteo-myelitis  and  pyemia,  and  is  not  a  safe  pro- 
ceeding until  the  constitutional  disturbance  has  been  relieved  by  making  free 
incisions,  and  providing  good  drainage.  These  incisions  should  be  so  placed 
as  not  to  interfere  with  subsequent  excision.  Again,  if  the  constitution 
appear  to  be  very  much  broken  down,  the  patient  l)eing  anasmic,  wasted 
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or  cachectic,  especially  if  there  be  an  evening  elevation  of  temperature  with 
no  suppuration  in  the  joint  to  account  for  it,  excision  of  the  larger  joints,  as 
the  knee  and  hip,  is  not  desirable,  as  it  is  very  probable  that  the  patient  is 
suflFering  from  general  tuberculosis.  If  the  patient  be  very  highly  strumous, 
or  decidedly  phthisical,  there  will  be  little  prospect  of  his  being  able  to  bear 
up  through  the  long  convalescence  that  often  follows  resection.  The  earlier 
stages  of  pulmonary  phthisis,  if  unaccompanied  by  distinct  elevation  of 
temperatiu-e,  need  not  be  a  bar  to  the  operation.  In  such  cases  I  have  several 
times  had  occasion  to  observe  that  the. general  health  improved  rapidly  after 
removal  of  the  local  disease.  Extensive  albuminoid  degeneration  of  the  liver 
and  other  viscera  is  always  a  serious  obstacle  to  excision,  although  amputation 
may  sometimes  be  safely  practised, 

5.  The  extremes  of  life  are  unfavourable,  to  resections.  In  very  early  child- 
hood,^  these  operations  are  seldom  necessary  ;  the  natural  processes  usually 
sufficing,  with  very  little  assistance,  to  ehminate  diseased  bone,  and  the  dis- 
organized joints  admitting  readily  enough  of  ankylosis.  If  the  disease  be  too 
severe  for  this,  it  will  usually  be  found  to  be  associated  with  so  strumous  a 
constitution  as  to  interfere  with  healthy  reparative  action  of  any  kind.  Another 
serious  objection  to  these  operations  in  young  children  is  that,  should  the 
epiphyses  be  removed,  the  development  of  the  limb  will  be  to  a  great  extent 
arrested.  At  advanced  periods  of  life,  destructive  joint-disease  is  not  very 
common,  and  when  it  does  happen,  it  is  generally  in  constitutions  not  fitted 
to  bear  up  against  the  prolonged  drain  consequent  on  these  operations.  It 
is  at  the  early  adult  age,  when  the  diseases  most  frequently  occur  that  render 
resections  necessary,  that  these  operations  are  best  borne. 
_  Repair  after  Excision.— The  mode  of  repair  after  resection  of  bones  or 
joints  differs  according  to  the  circumstances  of  the  operation. 

When,  as  very  commonly  happens  in  cases  of  necrosis,  the  periosteum, 
thickened,  infiltrated,  and  loosened,  can  readily  be  detached,  or,  indeed,  is 
already  separated,  without  injury  to  itself,  from  the  dead  bone,  reproduction  of 
new  osseous  tissue  to  a  very  considerable  extent  may  be  expected.    My  own 
observations  on  the  fibula,  tibia,  and  ulna,  and  those  of  Oilier  and  Maisonneuve, 
prove  the  importance  of  the  periosteum  as  an  organ  of  repair  after  the  extrac- 
tion of  a  dead  shaft  or  bone  from  within  it.    Eepair  in  this  way  is,  I  beheve 
chiefly  to  be  looked  for  in  the  shafts  of  the  long  bones  ;  although  some 
burgeons,  as  Annandale  of  Edinburgh,  have  described  the  os  calcis  as  having 
been  reproduced  after  subperiosteal  excision.    The  remarkable  osteogenetic 
properties  possessed  by  the  periosteum  have  been  conclusively  established  by 
the  experiments  of  Oilier.    He  has  shown  that  a  bone  is  much  more  rapidly 
and  perfectly  reproduced  after  removal,  if  the  periosteum  be  left,  than  if  it  be 
removed,  and  he  states  that  the  osteogenetic  properties  of  this  membrane  are 
greater  m  the  long  than  in  the  short  bones.    He  is  of  opinion  also  that 
resections  of  joints  performed  by  the  subperiosteal  method  give  better  results, 
so  tar  as  the  shape  and  formation  of  the  new  articulation  are  concerned,  than 
It  this  membrane  be  sacrificed.    These  observations,  indeed,  conclusively 
establish  the  importance  of  making  in  all  cases  every  effort  to  preserve  the 
penosteum  during  a  resection. 

When  a  short  bone,  as  the  os  calcis,  has  been  entirely  removed  with  its 
penosteum  attached,  it  is  never  regenerated,  but  its  place  is  occupied  bv  a 
tmck,  fu-m,  fibrous  cicatrix.  ^  . 
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lu  some  cases  in  which  a  considerable  portion  of  the  diaphysis  of  a  long 
bone  is  taken  away,  repair  may  be  imperfectly  accomplished  owing  to  slough- 
ing of  the  periosteum.  In  a  case  of  this  kind  in  which  two-thirds  of  the 
shaft  of  the  humerus  were  lost,  Macewen  succeeded  in  obtaming  complete 
restoration  by  transplantatiou  of  small  fragments  of  Iwne  obtained  from  the 
wedge-shaped  pieces  cut  out  of  different  patients  for  the  cure  of  rickety  curves 
in  the  tibia.  The  fragments  measured  about  two-fifths  of  an  inch  m  length 
and  thickness,  and  the  operation  was  performed  with  antiseptic  precautious. 
This  ingenious  mode  of  treatment  certainly  deserves  a  farther  trial 

When  a  joint  has  been  excised,  either  osseous  or  ligamentous  ankylosis  may 
take  place  or  a  false  joint  may  be  formed,  and  the  Sm-geon  should  endeavour 
to  secure  the  form  of  union  most  suitable  to  the  case.  Thus,  when  the  knee 
has  been  excised,  as  a  sound  and  firm  limb  is  desirable,  osseous  ankylosis 
should,  if  possible,  be  brought  about ;  whilst  in  the  upper  extremity  mobUity 
is  of  more  importance  than  strength,  and  we  consequently  aim  at  obtaming 
firm  fibrous  ankylosis,  allowing  of  some  mobility  at  the  wrist  and  a  false  joint 
at  the  elbow.  In  fibrous  ankylosis,  the  opposed  bony  surfaces  are  united  to 
each  other  by  dense  fibrous  tissue.  In  a  false  joint  the  ends  of  the  bones 
become  rounded  and  covered  by  a  layer  of  fibroid  tissue  almost  resembhng 
cartilage  in  density  and  smoothness,  and  are  united  by  a  capsule  of  fibrous 
tissue  resembling  normal  ligaments  in  structure.  The  inner  sm-face  of  this 
capsule  is  smooth  and  imperfectly  covered  by  flattened  ceUs,  and  thus  some- 
what resembles  a  synovial  membrane,  but  the  cavity  is  moistened  mth  serous 
fluid  such  as  is  found  in  false  burs^  and  not  true  synovia.  The  muscles  that 
are  naturally  connected  with  the  articular  ends  that  have  been  removed  form 
new  attachments  to  the  bones  either  directly  or  by  means  of  the  fibrous  capsule 

of  the  false  joint.  „  ,    ,  ■, 

The  question  as  to  the  arrest  of  the  development  of  the  bone,  and  conse- 
quently of  the  whole  limb  on  which  an  operation  of  excision  has  been 
performed,  is  one  of  great  practical  moment.  It  is  well  known  to  physiologists 
that  the  longitudinal  growth  of  a  bone  is  carried  on  chiefiy  through  the 
medium  of  the  layer  of  cartflage  by  which  the  epiphysis  is  attached  to  the 
shaft  and  which  does  not  become  ossified  until  the  bone  has  attamed  its  fuU 
length  It  has  further  been  pointed  out  by  Humphry,  that  the  two  epiphyses 
of  the  long  bones  of  the  limbs  do  not  take  an  equal  share  in  this  development, 
that  which  unites  last  taking  the  greater  pai-t.  Thus  the  upper  epiphysis  in 
the  humerus  and  tibia,  the  lower  epiphysis  in  the  radius  and  femur,  are  the 
more  important  in  this  respect.  If,  therefore,  in  an  excision  practised  on  a 
growing  child,  the  whole  of  the  epiphysis  be  removed,  the  subsequent  growth 
of  the  bone  will  be  arrested  proportionately  to  the  share  that  the  epiphysis 
which  is  removed  takes  in  the  development  of  the  bone.  And  if  that  epiphysis 
on  which  the  length  of  the  bone  is  chiefly  dependent,  be  removcd,-as,  tor 
instance  the  upper  epiphysis  of  the  til^ia  and  hmuerus,  or  the  lower  ^^m^ 
TZt^l-Z^^^  development  of  the  limb  wiU  be  ^^^^ 
interfered  with.    In  the  adult,  after  ossification  is  completed,  the  epq^  s^ 


loses  its  importance  as  an  organ  of  growth;  and  may  be  removec.  if  ecessaiy, 
without  interfering  with  the  subsequent  length  of  the  hmb,  except  to  the  extent 

''instrments.-The  instruments  required  for  resection  are  of  a  somewhat 
varied  character  :  strong  scalpels  and  bistouries,  straight  and  sharp-pomtcd. 
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In  addition  to  these  I  have  found  a  strong-backed,  probe-pointed  bistoury  with 
a  limited  cutting  edge,  of  great  utility  in  clearing  the  bones.  Periosteal 
elevators  of  various  forms  are  necessary  if  the  operation  is  to  be  performed 
subperiosteally.  The  phers  should  be  of  various  sizes  and  shapes  (Figs.  513  to 
516),  and  gouges  or  sharp  spoons  will  be  found  useful  for  scooping  out 
suspicious  patches  on  the  cut  osseous  surfaces.  For  ordinary  purposes,  a 
small  broad  amputating  saw  will  be  found  the  most  convenient  instrument  for 
dividing  the  bones  ;  but  in  some  cases  a  narrow  keyhole  saw,  or  that  intro- 
duced by  Butcher  (Fig.  542),  will  answer  best.  The  last-named  instrument 
is  especially  useful  when  it  is  intended  to  cut  the  bone  obliquely,  or  when  the 
space  is  limited  ;  for,  as  the  blade  is  narrow  and  its  angle  can  be  changed  at 
pleasure,  any  required  direction  can  be  communicated  to  the  cut.  I  almost 
invariably  use  it  in  preference  to  all  others  in  resections.  But  some  Surgeons 
prefer,  especially  in  resection  of  the  knee-joint,  a  short  and  very  broad-bladed 


Fig.  542.— Butcher's  Saw, 


saw,  the  blade  being  of  breadth  greater  than  the  whole  thickness  of  the  bone 
to  be  divided.  The  chain-saw  is  perhaps  not  used  so  frequently  as  it 
might  be. 

Operation.— The  steps  of  the  operation  must  of  course  vary  with  the 
different  resections  ;  but  there  are  some  general  rules  that  may  be  laid  down 
as  applicable  to  all  cases. 

1.  The  incisions  through  the  soft  parts  should  be  sufficiently  free  to  expose 
thoroughly  the  bones  to  be  removed.  By  making  them,  as  far  as  practicable, 
parallel  to  tendons,  blood-vessels,  and  nerves,  parts  of  importance  may  readily 
be  avoided, 

2.  As  little  of  the  bone  as  possible  should  be  removed.  The  gouge  or  eharj) 
spoon  may  be  applied  to  any  carious  cavities  or  patches  that  appear  upon  the 
surface  of  the  freshly-cut  bone  ;  and,  in  this  way,  shortening  of  the  bone  by 
the  saw  may  be  materially  avoided, 

3.  In  young  children  the  epiphyses  should,  if  possible,  not  be  entirely 
removed,  as  it  is  on  the  growth  of  this  portion  of  bone,  or  rather  on  that  of 
the  epiphyseal  cartilaginous  layer  adjoining  the  shaft,  that  increase  in  length 
of  the  bone  is  mainly  dependent, 

4.  In  adults  in  whom  the  bone  has  attained  its  full  length,  the  epiphysis 
may  be  more  fi-eely  removed,  if  necessaiy.  But  the  shaft  should  not  be 
encroached  upon  if  it  can  be  possibly  avoided,  and  especial  care  should  be 
taken  not  to  open  the  medullary  canal. 

5.  The  periosteum  should  be  carefully  preserved,  being  stripped  off  the  bone 
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where  ifc  is  thickened  and  loosened,  and  manipulated  very  gently,  bo  that  its 
vitality  may  be  impaired  as  little  as  possible. 

6.  It  is  of  great  importance  not  to  confound  bone  softened  by  inflammation, 
but  otherwise  healthy,  or  roughened  by  the  growth  of  osteophytes,  with  that 
which  is  carious  or  necrosed. 

7.  Skin,  however  redundant,  should  never  be  cut  away.  The  flaps,  at  first 
too  large,  soon  shrink  down  to  a  proper  size,  and,  if  trimmed,  are  very  apt  to 
become  too  scanty. 

8.  In  cases  of  ordinary  white  swelling,  the  pulpy  granulation-tissue  occupy- 
ing the  site  of  the  synovial  membrane  should  be  removed  as  thoroughly  as 
possible,  partly  by  scraping  with  a  sharp  spoon  and  partly  by  forceps  and 
scissors. 

9.  After  the  operation,  if  the  skin  were  previously  unbroken,  the  wound 
may  be  treated  by  any  of  the  antiseptic  methods  already  described  in  the 
chapter  on  Wounds,  the  edges  being  brought  together  as  accurately  as  pos- 
sible and  proper  provision  made  for  drainage  by  the  insertion  of  tubes.  If 
sinuses  exist  and  the  discharges  are  not  aseptic  at  the  time  of  the  operation, 
an  attempt  should  be  made  thoroughly  to  disinfect  the  wound.  For  this 
purpose  the  sinuses  should  be  scraped  with  a  sharp  spoon  and  afterwards 
scrubbed  Avith  a  small  piece  of  sponge  held  in  a  pan-  of  forceps  and  soaked  la 
a  solution  of  chloride  of  zinc  (gr.  xl.  to  5j.),perchloride  of  mercury  (1  in  500), 
or  tincture  of  iodine  (5ij.  to  Oij.).  The  whole  wound  should  also  be  washed 
with  some  powerful  antiseptic  solution,  and  afterwards  treated  by  some  anti- 
septic method.  Thorough  drainage  and  antiseptic  treatment  have  of  late  years 
greatly  diminished  the  death-rate  after  excisions  in  general,  and  especially  of 
the  knee.  After  the  dressing  is  apphed,  the  limb  must  be  placed  on  a  pillow 
or  a  well-padded  splint  according  to  the  joint  operated  on.  As  healing  pro- 
gresses, great  attention  must  be  paid  to  position,  and  passive  movement  must 
be  commenced  after  the  first  week  when  a  movable  joint  is  desired. 

10.  The  constitutional  after-treatment  should  be  nourishing  or  stimulating. 
As  there  may  be  a  great  drain  on  the  system  should  profuse  suppuration  set 
in,  with  prolonged  confinement  to  bed,  the  strength  must  be  kept  up  under 
it  by  good  diet.  These  operations  are  always  serious  ;  in  many  cases  fully  as 
much  so  as  the  amputation  of  a  corresponding  part,  or  even  more  so,  owing 
to  the  large  wound  that  is  often  inflicted  in  the  more  extensive  division  of  the 
bones  ;  to  the  necessity  of  making  the  incisions  in  the  midst  of  diseased 
structures  ;  and  to  the  more  prolonged  character  of  the  after-treatment. 

11.  Should  caries  or  necrosis  return  after  the  operation,  secondary  resection 
may  be  required.  This  I  have  done  successfully  at  the  hip,  shoulder,  and 
elbow-joints.  In  the  elbow,  in  one  case  I  performed  a  third  resection  with 
perfect  success  ;  the  two  previous  operations,  which  had  been  performed  by 
other  Surgeons,  having  failed. 

EXCISIONS   IN    THE    UPPER  EXTREMITY. 

The  whole  of  the  upper  extremity  is  subservient  to  the  hand.  By  the  ex- 
cision of  any  one  articulation  the  limb  may  be  shortened,  and  it  may  be 
weakened  ;  and  yet,  if  sufficient  length  and  strength  be  left  to  enable  the  in- 
dividual to  use  his  hand,  an  immense  gain  will  result.  Hence,  provided  the 
Surgeon  can  save  the  hand,  he  need  not  hesitate  to  sacrifice  other  portions  of 
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the  limb  ;  and  the  shoulder,  elbow,  or  wrist,  may  be  removed,  and  the  patient 
left  in  the  possession  of  a  most  useful  member  ;  shortened,  it  is  true,  and  to 
a  certain  extent  curtailed  in  its  movements,  but  possessing  all  the  delicate 
motions  of  the  hand  in  full  perfection, 
p-'  Shoulder-joint— Excision  of  the  shoulder-joint  may  be  required  for  two 
conditions  :  1.  Disease,  and  2.  Compound  and  Comminuted  Fracture  of  the 
articulation. 

1.  Excision  for  Disease. — For  disease,  excision  is  not  so  commonly 
required  in  this  as  in  many  other  articulations  ;  primaiy  disease  of  the  soft 
structures  of  this  joint  not  being  very  frequent,  and,  when  it  occurs, 
usually  terminating  in  fibrous  ankylosis,  without  suppuration.  When  carious 
and  necrosed  bones  are  met  with  about  the  shoulder,  it  will  occasionally  be 
found  that  the  coracoid  or  acromion  processes,  or  the  scapular  spine,  are 
at  fault  rather  than  the  osseous  structures  of  the  joint  itself.  In  some  cases 
a  small  sequestrum  lying  in  a  carious  cavity  in  the  head  of  the  humerus  may 
be  removed  by  sUtting  up  sinuses,  without  the  necessity  of  excising  the  joint. 

When  excision  is  required  for  disease  of  the  shoulder- joint,  it  is  usually  for 
caries  commencing  in  the  head  of  the  humerus,  especially  in  children  and  young 
adults.  In  these  cases  it  will  usually  be  found  that  the  glenoid  cavity  is 
affected  secondarily,  and  to  so  limited  an  extent  that  it  readily  recovers  when 
the  irritation  caused  by  the  friction  of  the  head  of  the  humerus  against  it  is 
removed. 

Excision  of  the  upper  end  of  the  humerus  has  been  practised  for  sarcoma, 
but  this  operation  is  not  usually  advisable  in  such  cases.  Bickersteth  has 
successfully  removed  the  head  of  the  humerus  for  exostosis.  In  cases  of  intra- 
capsular fracture  tlirough  the  neck  of  the  humerus,  with  detachment  of  the 
head  of  the  bone,  disorganization  of  the  joint  has  resulted.  This  has  been  laid 
open,  and  the  loose  head  of  the  bone  removed  in  two  instances  by  Brainard  of 
Chicago  ;  the  patients  recovering  with  useful  limbs. 

Operation. — Partial  Excision  of  the  head  of  the  humerus  in  some  cases 
of  caries  has  been  practised  by  slitting  up  sinuses  and  the  application  of  the 
gouge  or  sharp  spoon  to  the  diseased  osseous  surface.  Occasionally,  as  in  cases 
reported  by  Fergusson  and  SediUot,  these  operations  have  been  attended  with 
successful  results.  But  not  unfrequently  they  fail  in  effecting  a  cure,  the 
disease  extending,  and  the  sinuses  not  healing,  so  that  eventually  excision  of 
the  whole  of  the  diseased  head  of  the  bone  has  been  required. 

Complete  Excision  of  the  head  of  the  humerus  is  the  operation  usually 
required.  It  may  be  practised  in  several  different  ways — the  lines  of  incision 
through  the  soft  parts  being  varied  according  to  the  conditions  of  the  case. 
They  are  most  commonly  made  on  the  front  or  outer  side  of  the  joint  through 
the  deltoid  muscle,  but  in  exceptional  cases  the  head  of  the  bone  may  be 
removed  from  behind.  Excision  may  be  performed  by  the  single  longitudinal, 
or  its  modifications  the  ~\  or  T-shaped  incision,  or  by  a  U-shaped  incision  or 
flap-operation. 

The  operation  by  the  single  longitudinal  incision  may  be  performed  as 
follows.  The  patient  lying  on  his  back,  with  his  shoulder  slightly  projecting 
over  the  edge  of  the  table,  the  Sm-geon  enters  the  knife  to  the  outside  and 
above  the  coracoid  process,  about  half  an  inch  below  the  clavicle,  and  carries  it 
directly  downwards  for  from  three  to  four  inches,  stopping  immediately  above 
the  insertion  of  the  pectoralis  major.   The  first  incision  should  divide  the  skin 
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and  fat,  and  pass  thi-ough  the  anterior  fibres  of  the  deltoid,  so  that  when  the 
wound  is  held  open  the  capsule  of  the  shoulder-joint  comes  into  view.  This 
incision  is  iminediiitely  external  to  the  cephaUo  vein,  which  should  not  be 
wounded,  and  divides  no  important  artery  or  nerve.  The  wound  being  now 
held  open  with  blunt  hooks  or  copper  spatute  (Fig.  543),  the  bicipital  groove 
should  be  felt  for  between  the  great  and  small  tuberosities  of  the  humerus.  A 
longitudinal  incision  is  then  made  firmly  on  to  the  bone  along  the  inner  side 
of  the  groove,  dividing  the  periosteum  covering  the  head  of  the  bone,  and  the 
capsule  as  far  as  the  margin  of  the  glenoid  cavity.  If  the  long  tendon  of  the 
biceps  be  stiU  undestroyed  by  the  disease  it  must  be  turned  out  of  the  groove 
and  held  to  the  outer  side  in  a  blunt  hook.  The  assistant  then  rotates  the  arm 
forcibly  outwards,  so  as  to  bring  the  small  tuberosity  well  into  the  wound,  and 
the  Surgeon  separates  the  tendon  of  the  subscapularis  and  the  periosteum  from 
the  bone  with  a  periosteal  elevator.  In  most  cases  of  disease  of  the  joint  this 
can  be  done  without  great  difficulty,  as  the  adhesion  of  the  tendon  to  the  bone 


is  loosened  by  the  inflammation.  Should  the  adhesion  of  the  tendon  be  too 
firm  to  allow  of  its  being  stripped  off  with  the  elevator  the  knife  must  be  used, 
but  care  should  be  taken  to  shave  the  capsule  off  in  such  a  way  as,  if  possible, 
to  leave  it  still  connected  with  the  periosteum  covering  the  upper  part  of  the 
humerus.  The  anu  then  being  rotated  inwards,  and  the  limb  allowed  to  fall 
over  the  edge  of  the  table,  the  three  muscles  inserted  into  the  great  tuberosity 
are  separated  from  the  bone  in  the  same  way  as  the  subscapularis.  During  this 
part  of  the  operation  the  biceps  tendon  must  be  drawn  to  the  inner  side  with  a 
blunt  hook.  The  assistant  then  forces  the  head  of  the  bone  up  into  the  wound 
whilst  the  Surgeon  separates  the  posterior  part  of  the  capsule  with  an  elevator, 
leaving  it  attached,  if  possible,  to  the  periosteum  below.  He  now  takes  the 
limb  in  his  own  hands,  and  having  the  soft  parts  well  retracted,  he  pushes  the 
head  of  the  bone  out  of  the  wound  so  as  to  allow  the  easy  application  of  the 
saw  by  wliich  it  is  removed.  Should  the  parts  around  the  head  of  tlie  bone  be 
thickened,  and  unyielding,  more  space  may  be  gained  by  making  a  shoit  cross 
cut  at  the  upper  end  of  the  longiturlinal  incision,  and  thus  converting  it  into 
a  modification  of  the  ~\  or  T.    By  this  method  of  operating,  the  posterior  cir- 


Fig.  543. — Excision  of  Shoulder-joint. 
Longitudinal  Incision. 


Fig.  544. — Stump  after  Amputation  at  Shoulder- 
joint  by  Spence's  method. 
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cumflex  artery  and  the  circumflex  nerve  are  not  divided,  and  but  few  vessels 
will  be  found  to  require  ligature.  The  fibi-es  of  the  deltoid  are  little  interfered 
with,  and  if  the  incision  be  not  carried  too  low,  the  insertion  of  the  pectoralis 
major  will  be  at  most  only  partially  cut  through.  It  is  recommended  by 
some  Surgeons  to  make  a  small  opening  behind  through  which  a  drainage- 
tube  can  be  passed,  emerging  a  little  below  the  acromion.  In  doing  this  care 
must  be  taken  to  keep  well  above  the  posterior  circumflex  artery By  this 
means  di-ainage  is  certainly  facilitated,  and  the  healing  of  the  anterior  wound 
is  hastened. 

Should  the  extent  of  the  disease  or  injury  prove  to  be  so  great  as  to  require 
amputation  of  the  limb,  this  may  readily  be  done,  as  was  suggested  by 
Spence  of  Edinburgh,  by  carrying  the  knife  round  the  inner  side  of  the  limb, 
and  so  detaching  the  member,  with  due  attention  to  those  points  in  connection 
with  the  axillary  artery  that  have  been  described  at  p.  108,  A^ol.  I.  The  result, 
as  seen  by  the  annexed  drawing  (Fig.  544),  is  very  satisfactory. 

The  elliptical  operation  of  excision  may  be  performed  in  the  following 


Fig.  545.— Excision  of  Shoulder-joint.   Elliptical  Incision. 


way.  A  curved  incision  is  made,  commencing  at  the  posterior  part  of  the 
acromion,  reaching  downwards  to  the  insertion  of  the  deltoid,  and  terminating 
at  the  outer  side  of  the  coracoid  process.  By  a,  few  touches  of  the  scalpel,  a 
large  flap  composed  of  the  deltoid  muscle  may  thus  be  raised,  and  the  diseased 
articulation  fully  exposed.  As  in  the  operation  just  described,  an  attempt 
should  be  made  to  save  the  capsule  and  maintain  its  connection  Avith  the 
periosteum.  Foi:  this  purpose  a  longitudinal  incision  should  be  made  through 
the  capsule,  and  it  should  be  stripped  off  with  the  tendons  and  periosteum  by 
means  of  the  periosteal  elevator,  aided  by  the  knife  Avhen  necessary.  The  head 
being  pushed  out  may  then  be  removed  with  a  narrow  saw.  The  shaft  of  the 
humerus  should  be  encroached  upon  as  little  as  possible,  so  that  the  arm  may 
not  be  shortened  more  than  is  necessary.  After  the  operation,  the  flap  must 
be  retained  in  position  by  sutures,  and  a  drainage-tube  inserted  behind. 
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After  the  removal  of  the  head  of  the  bone,  the  glenoid  cavity  must  be 
examined  If  this  be  merely  superficially  carious  it  may  be  let  alone,  but 
snoulcl  It  be  more  deeply  implicated,  with  cavities  hollowed  out  in  it,  perhaps 
containing  sequestra,  the  diseased  bone  must  be  thoroughly  removed  by 
means  of  gouge-forceps  and  the  gouge. 

When  the  sinuses  open  entirely  behind  it  is  possible  to  excise  the  joint  by 
an  incision  made  through  the  posterior  fibres  of  the  deltoid,  commencing 
immediately  below  the  root  of  the  acromion,  and  carried  downwards  for  an 
inch  and  a  half  or  two  inches,  but  not  so  low  as  to  endanger  the  circumflex 
nerve  and  artery.  The  space  thus  obtained  is  limited,  and  does  not  allow  of 
a  methodical  subperiosteal  excision  being  performed  as  above  described,  but 
m  most  cases  the  capsule  is  softened  by  the  disease,  and  the  adhesion  of  the 
tendons  so  far  loosened  that  there  is  no  diflBculty  in  forcing  the  head  of  the 
bone  out  of  the  wound.  This  operation  was  performed  with  the  best  results  a 
few  years  ago  by  Christopher  Heath  in  University  College  Hospital. 

After  excision  of  the  joint,  the  arm  must  be  well  supported  in  a  sling,  the 
elbow  especially  being  raised.  A  pad  should  be  placed  in  the  axilla  to  prevent 
the  tendency  of  the  pectoralis  major,  teres  major,  and  latissimus  dorsi  to  draw 
the  arm  inwards.    The  union,  which  is  by  granulation,  is  usually  slow. 

Result. — The  shoulder- joint  in  its  normal  condition  possesses  five  distinct 
movements  :  1.  Rotation  ;  2.  Abduction  and  Elevation  ;  3.  Adduction  ;  4  and 
5,  movements  in  the  antero-posterior  direction.    These  movements  vary 
greatly  in  importance  in  the  course  of  the  ordinary  affairs  of  life.    The  most 
useful  are  those  of  abduction,  and  the  two  in  the  antero-posterior  direction. 
These  are  requisite  in  all  ordinary  trades  and  for  the  guidance  of  the  hand  in 
most  of  the^  common  occupations  of  life.    The  movements  of  elevation  are 
seldom  required,  except  by  those  who  follow  climbing  occupations,  as  sailors, 
bricklayers,  &c.    JSTow  the  mode  of  performing  the  operation,  as  well  as  the 
operation  itself,  will  materially  influence  these  diflPerent  movements.    Thus,  if 
the  deltoid  be  cut  completely  across  by  an  elliptical  incision,  and  the  circum- 
flex nerve  divided,  the  power  of  abduction  of  the  arm  and  of  its  elevation  will 
be  permanently  lost.    If  its  flbres  be  merely  split  by  a  longitudinal  incision 
(Fig.  543),  they  may  be  in  great  part  preserved.     The  movements  of 
rotation,  &c.,  which  are  dependent  on  the  actions  of  the  muscles  that  are 
inserted  into  the  tuberosities  of  the  humerus,  are  usually  permanently  lost ; 
for  in  all  cases  of  caries  of  the  head  of  the  humerus  requiring  excision,  the 
Surgeon  will  find  it  necessary  to  saw  through  the  bone  below  the  tuberosities 
— in  its  surgical,  and  not  in  its  anatomical  neck.    Hence  the  connection  of 
the  supra-spinatus,  infra-spinatus,  and  teres  minor,  and  the  subscapularis  to 
the  bone  will  all  be  separated.    Should  the  Surgeon  however  succeed  in  main- 
taining the  connection  of  the  capsule  of  the  joint  and  the  tendons  with  the 
periosteum  by  adopting  the  subperiosteal  method  of  operating  above  de- 
scribed, the  divided  tendons  may  form  new  attachments  to  the  humerus,  and 
the  muscles  retain  their  functions  in  a  greater  or  less  degree.    Those  muscles 
which  adduct  and  which  give  the  antero-posterior  movements,  viz.,  the  coraco- 
brachialis,  the  biceps,  the  pectoralis  major,  latissimus  dorsi,  and  teres  major, 
will  all  be  preserved  in  their  integrity  ;  and  hence  it  is  that  the  arm,  after  this 
excision,  is  capable  of  guiding  the  hand  in  so  great  a  variety  of  useful  under- 
handed movements.    In  the  case  of  a  man  whose  shoulder-joint  I  removed 
many  years  ago,  I  last  saw  the  patient  about  fifteen  years  after  the  operation 
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had  been  performed,  and  then  found  that  the  upper  end  of  the  humerus  had 
been  drawn  up  underneath  and  between  the  acromion  and  coracoid  processes, 
where  a  false  joint  had  formed.  The  arm  was  extremely  useful,  and  all  the 
parts  below  the  elbow  were  well  developed.  The  upper  arm  was  shortened  by 
two  and  a  half  inches. 

Excision  of  the  shoulder-joint  is  on  the  whole  a  very  successful  operation, 
as  regards  life  as  well  as  limb.  Hodges  has  collected  50  cases  of  excision  of 
the  head  of  the  humerus  for  disease  :  of  these,  8  died  and  42  recovered  from 
the  operation.  Of  these  8  deaths,  3  only  occui-red  before  the  third  month, 
and  3  were  from  phthisis.  In  2  only  did  death  appear  to  have  been 
directly  occasioned  by  the  operation.  In  but  17  of  these  50  cases  was  the 
glenoid  cavity  interfered  with  ;  but  it  is  a  remarkable  circumstance  that  in  no 
fewer  than  7  out  of  the  8  fatal  cases  this  cavity  was  diseased,  and  was  treated 
by  gouging,  excising,  or  cauterization. 

2.  Excision  for  Compound  and  Comminuted  Fracture. — When  exci- 
sion of  the  shoulder- joint  is  required  for  compound  and  comminuted  fracture 
from  gunshot  injury,  the  operation  is  of  a  less  formal  character.  The  bullet- 
holes  must  be  laid  freely  open  in  a  longitudinal  direction,  or  the  deltoid  even 
cut  across  at  its  superior  attachment,  all  loose  splinters  removed,  and  the 
ragged  ends  of  bone  cut  off  with  phers  or  a  narrow  saw  ;  especial  care  being 
taken  in  manipulating  towards  the  inner  and  under  sides  of  the  joint,  in 
the  vicinity  of  the  large  nerves  and  vessels.  Without  going  back  to  the 
earlier  cases  of  Percy,  Larrey,  and  other  military  Surgeons  of  the  latter 
part  of  the  last  centm-y,  who  frequently  practised  this  operation  with  the 
happiest  results,  the  more  recent  experience  of  the  wars  in  Europe  and  America 
demonstrated  its  great  utility,  and  that  it  ought  invariably  to  be  preferred  to 
amputation  at  the  shoulder-joint  in  all  cases  in  which  the  large  blood-vessels 
and  nerves  are  intact.  Hodges  states  that  in  96  recorded  cases  fi-om  all 
sources  there  were  25  deaths,  or  a  mortality  of  26  per  cent.  But  in  the 
Crimean  war  the  result  was  much  more  satisfactory.  Thus  Bauden  relates 
14  cases  occurring  in  the  Crimea,  with  only  1  death  ;  and  in  the  British 
army,  of  14  cases,  12  recovered  ;  whilst  of  60  amputations  at  the  shoulder- 
joint  19  were  fatal.  In  the  American  war,  the  mortality  in  575  cases  of 
excision  of  the  shoulder-joint  was  at  the  rate  of  32-5  per  cent.  Primary 
excisions  were  more  successful  than  secondary  :  the  percentage  of  mortality  in 
the  foi-mer  (252  in  number)  being  23-3,  and  in  the  secondary  (393  in  number) 
38-6. 

Excision  op  the  Scapula,  partial  or  complete,  may  be  required  for  caries, 
necrosis,  or  tumour  of  that  bone.  Caries  and  necrosis  do  not  very  commonly 
affect  the  scapula  primarily.  When  the  bone  becomes  the  seat  of  these 
diseases,  it  will  generally  be  found  that  the  acromion  and  the  spine  are  the 
parts  affected.  In  such  cases  the  progress  of  disease  is  usually  very  slow,  and 
it  will  generally  be  found  that  the  carious  bone  may  be  effectually  gouged  out, 
or  the  sequestrum  extracted,  by  laying  open  sinuses,  and  thus  exposing  the 
diseased  osseous  surface  by  irregular  and  informal  operations.  The  whole 
bone  has,  however,  become  affected  by  necrosis,  caries,  and  chronic  inflam- 
mation to  an  incurable  extent.  In  two  instances  the  whole  bone  has  been 
excised  for  disease  of  this  kind  following  amputation  at  the  shoulder- joint  for 
caries  of  the  humerus.  The  operators  were  Eigaud  of  Strasburg,  and  Fergusson. 
Both  cases  did  well. 
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The  preservation  of  the  arm  after  removal  of  the  scapula  is  a  matter  of  very 
considerable  importance.  The  Surgeon  who  first  ventured  on  the  bold  opera- 
tion of  Removal  of  the  Whole  Scapula  was  Cumming,  in  1808.  Gaetani 
Bey,  in  1830,  iirst  amputated  the  arm  and  then  proceeded  to  extirpate  the 
shoulder-blade.  In  1819  Listen  removed  the  whole  of  the  upper  two-thirds 
of  the  scapula  from  a  lad  without  sacrificing  the  arm.  In  1828  Luke  removed 
nearly  the  whole  of  the  scapula  from  a  girl  of  fourteen  for  malignant  disease, 
sawing  across  the  bone  through  its  neck  and  the  root  of  the  acromion,  and 
thus  leaving  the  glenoid  cavity  and  the  acromion  process.  Hayman,  Janson, 
Wiitzer,  and  Textor  have  all  performed  similar  operations,  removing  the 
greater  part  of  the  bone,  but  leaving  the  glenoid  cavity  and  more  or  less  of 
the  parts  above  the  spine.  In  1837  Mussey  (U.S.)  excised  the  whole  of  the 
scapula  and  the  clavicle  for  an  enormous  osteo-sarcoma  ;  the  patient,  a  man, 
was,  according  to  G-ross,  in  excellent  health  fifteen  years  after  this  operation. 
In  1850  Gross  removed  the  whole  of  the  scapula,  with  the  exception  of  the 
glenoid  cavity,  by  sawing  through  the  neck  of  the  bone,  for  an  osteo-sarcoma 
weighing  seven  pounds.  Indeed,  the  American  Surgeons  have  distinguished 
themselves  highly  in  this  department  of  surgery.  Thus,  in  1838,  McClellan 
removed  the  whole  of  the  scapula  with  the  clavicle  for  a  soft  sarcoma,  but  the 
patient  died.  In  two  cases  Gilbert  (U.S.)  removed  the  scapula,  half  of  the 
clavicle,  and  the  upper  extremity,  one  patient  living  a  week,  the  other  tliree 
months,  after  the  operation.  In  1845  Mussey  successfully  operated  by  the 
removal  of  the  scapula,  the  outer  half  of  the  clavicle,  and  the  upper  extremity. 
In  Gross's  case,  the  only  portion  of  the  scapula  left  attached  to  the  upper 
extremity  was  the  glenoid  cavity.  In  1856  Syme  went  a  step  further  in  this 
direction,  and,  by  disarticulating  the  bone  instead  of  sawing  through  its  neck, 
removed  the  scapula  with  all  its  processes  entire  from  a  woman  seventy  years 
of  age,  also  leaving  the  arm  untouched.  Since  that  period  complete  removal 
of  the  scapula,  leaving  the  aim  untouched,  has  been  done  several  times  by 
Syme,  Jones  of  Jersey,  Cock,  Fergusson,  Pollock,  Heath,  and  others.  The  ami 
so  left  becomes  useful,  capable  of  performing  all  the  underhand  movements,  and 
of  lifting  considerable  weights  ;  and  it  may  now  be  looked  upon  as  an 
established  rule  in  surgery  that  it  should  never  be  removed  unless  it  also  be 
the  seat  of  disease,  rendering  necessary  that  addition  to  the  excision  of  the 
scapula.  Fergusson  preferred  sawing  through  the  root  of  the  acromion  to  dis- 
articulating that  process,  so  as  to  give  greater  roundness  to  the  shoulder  and  to 
preserve  the  attachment  of  the  trapezius. 

Partial  Excision  of  the  Scapula  has  usually  been  pi-actised  for  tumours 
of  that  bone.  The  extent  of  bone  requiring  excision  will  necessarily  vary 
gi-eatly  according  to  the  size  and  character  of  the  tumour,  and  the  severity  of 
the  operation  will  inainly  depend  upon 'whether  it  is  the  upper  or  the  lower 
portion  of  the  bone  that  is  the  seat  of  disease.  When  the  tumour  is  situated 
towards  the  lower  angle  of  the  bone,  it  may  be  exposed  by  a  crucial  or  T-shapcd 
incision,  and  the  body  of  the  bone  sawn  through  transversely  below  its  neck 
and  spine.  In  such  cases  the  haemorrhage  need  not  be  very  great,  as  the  main 
ti-unk  of  the  subscapular  artery,  or  even  the  dorsal  arterj'  of  the  scapula,  is  not 
necessarily  divided.  If  the  tumour  spring  from  and  l)e  connected  with  the 
spine  and  acromion,  only  projecting  forwards  over  the  shoulder  and  leaving  the 
rest  of  the  bone  sound,  and  the  joint  unafifected,  it  may  be  freely  exposed,  the 
spine  of  the  scapula  sawn  or  cut  across  with  pliers,  and  the  mass  turned  off 
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fi-om  the  point  of  the  shoulder,  without  injury  to  the  articulation  or  the  impli- 
cation of  vessels  of  any  importance. 

When  the  tumour  occupies  the  upper  half  of  the  scapula,  the  case  is  much 
more  formidable,  and  the  line  of  practice  to  be  adopted  must  depend  upon  the 
parts  involved.  If  the  disease  involve  the  body  of  the  bone,  encroaching  upon 
the  supra-  or  infra-spinous  fossa,  extending  forwards  into  the  axilla  below  the 
neck  of  the  scapula,  and  thus  coming  into  relation  with  the  subscapular 
artery,  it  would  be  wiser  to  remove  the  whole  bone,  than  to  attempt  the  resec- 
tion of  the  upper  half,  leaving  only  the  lower  angle,  which  would  be  useless  to 
the  patient. 

When  the  body  of  the  scapula  is  involved  in  a  morbid  growth,  extending 
over  the  greater  part  or  the  whole  of  the  subscapular  or  inf  raspinous  region,  and 
stretching  forwards  under  the  latissimus  dorsi  muscle  into  the  axilla,  the  case 
becomes  infinitely  more  serious,  as  not  only  must  the  whole  of  the  scapula  be 
removed,  but  the  subscapular  artery  must  be  divided,  and  the  axillary  plexus 
of  nerves  and  vessels  brought  into  the  field  of  operation.  In  these  cases,  also, 
the  question  as  to  the  preservation  or  removal  of  the  arm  has  to  be  considered. 
Whenever  the  joint  is  sound,  and  the  upper  part  of  the  limb  free  fi-om  disease, 
it  should  be  preserved ;  and,  as  these  conditions  usually  exist  where  the  disease 
originates  in  the  scapula,  the  contemporaneous  or  antecedent  amputation  of  the 
arm  is  seldom  required. 

Operation. — Excision  of  the  scapula  may  be  perfonned  by  exposing  the 
bone  freely  by  V-shaped,  y-shaped  or  crucial  incisions.  The  method  most 
commonly  adopted  has  been  by  the  T-shaped  incision.  A  long  incision  is  made 
extending  from  the  acromial  end  of  the  clavicle  downwards  along  the  axillary 
border  of  the  scapula  to  the  lower  angle  ;  from  the  middle  or  upper  third  of 
this  a  second  incision  is  carried  at  right  angles  reaching  to  the  posterior  border 
of  the  bone,  near  the  root  of  the  spine.  The  flaps  thus  formed  are  dissected 
up  and  turned  back,  the  trapezius  being  raised  in  the  upper  flap  if  it  is  not 
implicated  in  the  tumour.  The  acromio-clavicular  articulation,  the  outer  end 
of  the  clavicle,  or  the  base  of  the  acromion  is  then  cut  through  according  to 
the  extent  of  the  disease.  By  feeling  for  the  notch  in  the  upper  border  of  the 
scapula  the  situation  of  the  suprascapular  artery  can  be  ascertained,  and  unless 
it  is  overlapped  by  the  tumour  it  may  be  at  once  tied  and  divided.  The 
posterior  scapular  may  be  now  sought  for  by  carefully  dividing  the  levator 
anguli  scapulae,  beneath  which  the  main  trunk  will  be  found,  and  may  be 
secured.  An  assistant  can  then  force  his  finger  forwards  in  the  upper  and 
outer  angle  of  the  wound,  and  compress  the  subclavian  artery  against  the  first 
rib.  The  muscles  attached  to  the  posterior  border  may  then  be  divided,  the 
serratus  magnus  being  cut  as  close  as  possible  to  its  insertion,  and  the  hand 
passed  to  the  ventral  aspect  of  the  bone,  which  is  thus  drawn  forcibly  back- 
wards and  outwards.  The  muscles  attached  to  the  coracoid  process  may  then 
be  divided  or  the  process  sawn  through  at  its  root.  The  whole  bone  can  now 
be  drawn  still  further  outwards,  and  the  joint  opened  from  the  inner  side  by 
dividing  the  subscapularis  close  to  its  insertion.  The  disarticulation  is  then 
completed,  and  the  remaining  muscles  divided,  the  knife  being  kept  as  close 
as  possible  to  the  bone  so  as  to  avoid  wounding  the  main  trunk  of  the  sub- 
scapular. The  posterior  circumflex  is  in  danger  of  being  cut  as  the  long  head 
of  the  triceps  is  divided  unless  £he  edge  of  the  knife  be  turned  away  from  it. 
The  teres  major  should  be  cut  near  its  attachment  to  the  scapula. 
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lu  this  operation  the  ha3mon"hage  is  necessarily  copious,  and  may  be 
dangerous,  but  by  compression  of  the  subclavian  artery  after  the  early  stages 
of  the  operation,  and  the  immediate  application  of  forcipressure-forceps  {two 
dozen  of  which  at  least  should  be  at  hand)  to  every  bleeding  point,  it  can 
usually  be  kept  well  under  control. 

After  the  operation  the  flaps  must  be  laid  down  and  retained  in  position  by 
sutures,  free  drainage  being  provided  by  means  of  tubes, 

Result. — In  1878  Von  Adelmann  published  the  results  of  61  cases  of  total 
removal  of  the  scapula  which  he  had  collected  from  medical  literature.  Of 
these,  46  recovered,  14  died,  and  in  one  the  result  was  not  ascertained.  These 
cases  include  those  in  which  the  arm  was  removed  at  the  same  time  as  the 
scapula  and  several  in  which  the  amputation  or  excision  of  the  head  of  the 
humerus  had  been  performed  at  some  previous  time.  In  17  cases  in  which 
the  subsequent  utility  of  the  arm  was  mentioned,  it  was  very  good  in  12  ;  in 
one  only  was  it  recorded  as  being  very  slight.  In  fact  the  danger  is  much  less 
than  might  at  first  be  supposed  from  an  operation  of  such  magnitude. 

Clavicle. — The  clavicle  may  require  to  be  partially  or  wholly  excised.  In 
caries  or  necrosis  of  this  bone,  portions  of  it  may  be  gouged  away  or  extracted 
without  much  difficulty,  the  bone  being  rarely  affected  through  its  whole  thick- 
ness, and  its  posterior  part  not  requiring  removal  ;  but  when,  in  consequence 
of  the  growth  of  tumours,  the  removal  of  the  whole  or  gxeater  part  of  the  bone 
is  necessary,  the  operation  is  one  of  the  most  hazardous  in  surgery,  as  a  glance 
at  the  anatomy  of  the  parts  lying  beneath  the  bone,  and  encroached  upon  by 
the  morbid  growth,  will  indicate.  In  1828  Mott  excised  the  clavicle  for  an 
"  osteo-sarcoma  "  which  measured  four  inches  in  diameter.  This  operation 
was  one  of  great  difficulty ;  it  occupied  four  hours  in  its  performance,  and 
forty  ligatures  were  required  to  restrain  the  htemorrhage.  The  subclavian 
vein,  thoracic  duct,  and  phrenic  nerve  were  exposed,  but  the  patient  made  a 
good  recovery,  and  was  alive  many  years  afterwards.  Sunilar  operations,  but 
not  perhaps  of  quite  so  formidable  a  character,  have  been  performed  by 
Warren,  Travers,  Curtis  of  Chicago,  Cooper  of  San  Francisco,  and  other 
Surgeons.  It  is  obviously  impossible  to  lay  down  definite  rules  for  the 
pei-formance  of  an  operation  in  which  the  circumstances  must  vary  so  greatly 
in  each  case  as  in  this,  and  for  the  safe  conduct  of  which  the  Surgeon  must  be 
indebted  mainly  to  his  anatomical  knowledge.  It  may  be  stated  generally  that 
the  bone  requires  to  be  exposed  by  a  free  incision  along  its  whole  length  :  it  is 
then  sawn  across  or  disarticulated  at  its  acromial  articulation,  and  carefully 
dissected  out  in  a  direction  from  without  inwards,  the  sternal  end  being 
forcibly  twisted  out,  and  its  ligamentous  connections  cautiously  divided,  care 
being  taken  to  avoid  the  important  vessels  and  nerves  in  the  lower  part  of  the 
posterior  triangle  of  the  neck,  and  to  prevent,  by  ligature  before  division,  the 
entry  of  air  into  any  vein  which  it  may  be  necessary  to  divide.  The  sternal 
end  of  the  clavicle  has  been  excised  by  Davie  of  Bungay  in  a  case  in  which 
dislocation  backwards  had  resulted  from  deformity  of  the  spine,  and  the 
luxated  end,  gradually  pressing  upon  the  oesophagus,  threatened  the  life  of  the 
patient.  The  bone  was  cut  through  by  means  of  a  Hey's  saw  about  an  inch 
from  its  sternal  end,  and,  the  sterno-clavicular  ligaments  having  been  divided, 
the  portion  of  bone  was  forcibly  elevated,  and  extracted. 

Elbow-joixt. — In  tracing  the  history  of  the  introduction  of  excision  of  the 
elbow-joint  into  surgical  practice,  we  find,  as  is  the  case  in  several  other  parts, 
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that  it  was  first  partially  and  then  wholly  done  for  injury,  and  proposed  by  one 
Surgeon  and  eyentually  practised  by  another  for  disease.  Thus  m  1758  or 
1759,  Wainman,  in  a  case  of  compound  dislocation  of  the  joint,  sawed  ofe  the 
lower  end  of  the  humerus  just  above  the  fossa,  leaving  the  patient  with  a 
flexible  and  useful  arm.  Tyne,  of  Gloucester,  did  the  same,  removing  two 
and  a  half  inches  of  the  lower  end  of  the  humerus,  in  a  case  of  compound 
dislocation.  Justamond,  of  the  "Westminster  Hospital,  was  the  first  to  operate 
in  a  case  of  disease  :  this  he  did  in  1775,  removing  the  olecranon  and  two 


Fig.  046. — Excision  of  elbow-joiut.    Sawing  the  humerus. 


inches  of  the  ulna.  Park  proposed,  but  did  not  have  an  opportunity  of 
practising,  the  complete  excision  of  the  joint.  This  was  done  for  the  first 
time  by  Moreau,  senior,  in  1794,  and  again  by  Moreau,  junior,  in  1797. 
Little  was  done  from  this  time  until  the  operation  was  revived  by  the 
Surgeons  of  Leeds  ;  in  1818  by  Stansfield,  in  1819  by  Chorley  and  Hey.  It 
then  made  rapid  progress,  and  was  specially  practised  by  Syme  and  Liston,  and 
the  Surgeons  of  the  Edinburgh  Infirmary. 

This  operation  may  be  required,  1,  for  Chronic  Disease  of  the  Joint  ;  2,  for 
Osseous  Ankylosis  ;  and  3,  for  Compound  Fractures  and  Dislocations. 

1.  Strumous  Arthritis  or  white  swelling  (p.  345),  is  the  disease  for  which 
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excision  of  the  elbow-joint  is  most  commonly  required  in  young  subjects.  It 
may  commence  either  in  the  synovial  membrane  or  in  the  bones.  In  this 
disease,  thehmb  becomes  useless,  the  joint  is  extremely  painful  on  movement, 
and  the  surrounding  soft  parts  are  swollen,  spongy,  and  perforated  by  sinuses 
from  the  openings  of  which  fungating  granulation-tissue  usually  projects. 
In  older  subjects  the  mischief  will  usually  be  found  to  be  seated  principally  in 
the  bones,  and  the  swelling  of  the  surrounding  parts  is  often  not  great.  There 
may  be  merely  one  or  two  sinuses  leading  down  to  carious  or  necrosed  bone  in 
the  condyles  or  the  olecranon,  the  joint  being  permanently  flexed  and  the  arm 
useless.  On  opening  the  joint  loose  pieces  of  dead  bone  may  be  found  lying 
in  -the  hollow  of  the  olecranon,  or  in  one  of  the  condyles  of  the  humerus,  the 
rest  of  the  articular  surfaces  being  carious  with  more  or  less  complete 
destruction  of  the  articular  cartilages.  Most  commonly,  the  radius  is  the 
last  bone  that  is  affected,  the  ulna  and  the  articular  end  of  the  humerus 
being  generally  first  diseased.  In  some  cases  excision  is  required  on  account 
of  acute  destructive  arthritis  secondary  to  suppuration  taking  place  outside  the 
joint  and  extending  into  it.  The  elbow  forms  an  exception  to  the  rule  that 
excision  of  a  joint  is  not  to  be  undertaken  while  there  is  a  hope  of  obtaining 
a  cure  by  ankylosis.  Provided  the  patient  is  otherwise  healthy,  the  operation 
may  be  performed  as  soon  as  it  is  evident  that  the  movements  of  the  joint 
will  be  lost  should  recovery  take  place  under  simple  treatment. 

2.  If  osseous  anJcylosis  have  occurred,  whether  in  the  straight  or  in  the  bent 
position,  excision  may  advantageously  be  practised,  provided  the  patient  is  in 
good  health.  This  operation  was  first  performed  in  1827,  by  Ehea  Barton  of 
Philadelphia.  When  the  elbow  is  ankylosed  in  the  straight  position,  the  arm  is 
quite  useless  ;  and  any  operation  by  which  flexion  of  the  limb  can  be  obtained, 
wiU  add  materially  to  the  patient's  comfort,  rendering  the  hand  available  for 
most  purposes  of  life.  In  cases  of  angular  osseous  ankylosis  of  the  elbow,  a 
wedge-shaped  piece  of  bone  should  be  removed. 

.3.  In  cases  of  compound  fracture  or  disloccdmi  of  the  elbow-joint,  more  or 
less  complete  resection  of  the  protruding,  and  possibly  splintered  fragments, 
may  be  required  (pp.  598  and  685,  Yol.  I.). 

Operation. — Excision  of  the  elbow-joint  may  be  performed  by  the  H,  the 
T-shaped,  or  the  simple  longitudinal  incision,  or  by  two  longitudinal  incisions. 
Each  method  has  its  advocates.  The  H -shaped  operation  consists  in  making 
an  Incision  parallel  to,  and  a  little  to  the  radial  side  of,  the  ulnar  nerve, 
another  along  the  outer  side  of  the  joint,  and  uniting  the  two  by  a  cross  cut, 
dissecting  up  and  down  two  square  flaps,  and  clearing  the  bones  laterally.  It 
was  soon  found  by  Surgeons  that  by  this  method  a  very  unnecessary  amount 
of  incision  was  practised  ;  and  accordingly  the  vertical  cut  along  the  outer  side 
was  dispensed  with,  and  the  | — shaped  operation  adopted.  This  consists  in 
making  the  longitudinal  incision  parallel  to,  and  a  little  to  the  radial  side 
of  the  ulnar  nerve,  and  the  cross  cut  over  the  olecranon  to  the  outer  side  of  the 
joint.  Subseijuent  experience  has  shown  that  this  incision  may  be  still  further 
simplified,  and  the  operation  reduced  to  a  single  longitudinal  incision  carried 
over  the  centre  of  the  joint  in  the  middle  line  from  al)ove  downwards.  In 
comparing  these  diiferent  methods  of  operating,  I  decidedly  give  the  preference 
to  the  single  longitudinal  incision,  as  being  quite  sufficient  in  all  ordinary  cases 
for  the  complete  and  easy  removal  of  the  articulation.  Both  the  H-  and 
T-shaped  incisions  involve,  moreover,  a  complete  transverse  division  of  the 
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tendon  of  the  triceps,  in  consequence  of  which  the  power  of  active  extension  of 
the  Hmb  may  be  lost  after  recovery  from  the  operation.  Should  the  soft 
structures  towards  the  outer  side  of  the  joint  not  yield  sufficiently,  a  cross-cut 
can  at  once  be  made,  so  as  to  liberate  them,  and  give  the  Surgeon  more  room, 
by  turning  up  the  two  triangular  flaps  that  Avill  thus  be  formed. 

The  following  are  the  successive  steps  of  the  operation  by  the  T-shaped  and 
single  longitudinal  incisions.  Should  the  former  be  adopted,  either  in  conse- 
quence of  the  situation  of  the  sinuses  or  of  previous  incisions  for  the  relief  of 
abscesses,  the  arm  being  held  across  the  chest,  the  perpendicular  cut  should  be 
made  parallel  to,  and  a  line  or  two  to  the  outer  side  of,  the  ulnar  nerve  ;  being 
commenced  at  least  two  inches  above  the  point  of  the  olecranon,  and  carried 
down  to  about  three  inches  below  it.  The  transverse  incision  may  then  be 
made  directly  across  the  end  of  the  olecranon,  to  the  outer  side  of  the'  joint, 
and  extended  as  far  as  the  extremity  of  the  outer  condyle  (Fig.  547).  The 


Fig.  549. — Excision  of  Elbow-joint  by  Longitudinal  sion.  Bones  exiiosed.  Ulnar 

Inci.sion.  Nerve  indistinctly  seen. 

two  triangular  flaps  thus  madi3  must  be  dissected  up,  the  knife  being  carried 
close  to  the  bones  (Pig.  548).  The  subsequent  steps  are  the  same  in  the 
operation  by  the  single  longitudinal  incision. 

In  the  operation  by  the  single  longitudinal  incision  the  arm  is  held  in  the 
position  just  described,  and  the  incision  is  commenced  from  two  to  three  inches 
below  the  tip  of  the  olecranon  and  carried  directly  over  the  middle  of  that 
process,  terminating  a  similar  distance  above  it.  If  the  parts  are  much 
swollen,  the  length  of  the  incision  must  be  increased  so  as  to  allow  of  the 
sides  being  held  well  apart.  The  incision  must  be  carried  firmly  down  to  the 
bones  so  as  completely  to  divide  the  tendon  of  the  triceps  in  a  longitudinal 
direction.  The  arm  is  then  slightly  extended,  and  soft  parts  cleared  from  the 
inner  side  of  the  joint.  To  do  this  the  thumb  must  be  pushed  iuto  the  longi- 
tudinal sht  in  the  triceps,  and  the  tendon  thus  put  on  the  stretch  and  shaved 
away  from  its  attachment.  If  the  periosteum  is  swollen  and  loosened  by 
inflammation,  this  may  be  wholly  or  in  part  done  with  a  periosteal  elevator,  and 
the  connection  between  the  tendon  and  the  periosteum  be  preserved  ;  more 
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commonly,  however,  the  knife  has  to  be  used.  After  the  triceps  is  separated,  the 
remaining  soft  parts  must  be  carefully  turned  off  the  inner  side  till  the  internal 
condyle  comes  into  view.  In  doing  this  the  edge  of  the  knife  should  always  be 
kept  against  the  bones,  or  the  periosteal  elevator  may  be  used,  so  that  the 
ulnar  nerve  may  be  turned  over  the  inner  condyle  without  injury.  If  the 
incision  be  properly  made  and  the  knife  kept  in  contact  with  the  bone,  the 
nerve  ought  not  to  be  exposed  during  the  operation,  more  particularly  as  it  is 
usually  embedded  in  the  inflamed  tissues  surrounding  it.  When  the  inner  side  of 
the  joint  has  been  sufficiently  cleaned  the  soft  parts  must  be  turned  back  in  the 
same  way  on  the  outer  side.  In  doing  this  it  is  very  important  to  save  un- 
injured the  strong  tendinous  expansion  that  passes  from  the  triceps  over  the 
surface  of  the  anconeus,  to  be  attached  to  the  posterior  border  of  the  ulna.  If 
this  be  preserved,  the  connection  between  the  triceps  and  ulna  is  maintained,  and 
the  patient  will  regain  the  power  of  active  extension  of  the  joint  when  recovery 
has  taken  place.  When  the  posterior  part  of  the  joint  has  thus  been  laid 
bare,  the  tip  of  the  olecranon  should  be  removed  by  cutting  pliers,  so  as  to 
give  free  access  to  the  articulation.  The  limb  is  then  flexed  forcibly  till  the 
forearm  touches  the  arm,  the  humerus  being  held  vertically  at  right  angles  to 
the  table  ;  the  fore-arm  is  at  the  same  time  pulled  towards  the  table.  The 
lateral  ligaments  being  then  di\'ided  by  a  touch  of  the  knife,  the  articular 
surface  of  the  humerus  projects  from  the  wound,  and  can  be  removed  by  a 
narrow  saw  cutting  fi'om  the  anterior  sm-face.  If  the  sawn  inner  condyle 
form  too  sharp  a  point,  a  small  piece  may  be  removed  with  the  bone-forceps. 
The  bones  of  the  forearm  are  then  forced  out  of  the  wound  by  the  assistant 
and  cleaned  with  the  elevator  or  knife  till  the  cartilage-covered  surfaces  are 
sufficiently  exposed  to  be  removed  by  the  saw.  The  brachial  artery  is  so  com- 
pletely protected  by  the  brachialis  anticus  that  it  could  not  easily  be  wounded, 
but  if  there  is  much  pulpy  swelling  of  the  synovial  membrane  it  will  some- 
times be  found  useful  to  press  a  copper  spatula  between  the  humerus  and  the 
bones  of  the  forearm  to  facilitate  the  exposure  of  their  ends  for  sawing.  The 
ulnar  nerve  is  in  danger  while  the  inner  side  of  the  ulna  is  being  cleaned  for 
the  saw,  and  sometimes  during  the  sawing  of  the  bone,  and  it  must  therefore 
be  guarded  or  drawn  on  one  side  by  a  bent  copper  spatula  or  a  blunt  hook. 
Should  any  sinuses  exist,  especially  towards  the  inner  side  of  the  arm,  they 
had  bettei-  be  left  untouched.  I  have  more  than  once  known  the  ulnar 
nerve  cut  across  by  the  Surgeon  in  laying  open  what  appeared  to  be  very 
superficial  sinuses  in  this  situation. 

In  this  operation  it  is  of  great  consequence,  so  far  as  the  after-utility  of  the 
arm  is  concerned,  not  to  remove  more  of  the  bones  lengthwise  than  is  abso- 
lutely necessary.  The  shaft  of  the  humerus,  for  instance,  should  never  be 
encroached  upon ;  it  will  be  quite  sufficient  to  limit  the  excision  to  the 
articular  surface.  Should  any  carious  portions  of  bone  extend  beyond  this,  I 
think  it  is  better  to  scoop  them  out  with  the  gouge  than  to  remove  them  in 
any  other  way.  The  excision  of  the  ulna  and  radius  should  not  be  carried  so 
low  as  to  divide  the  insertions  of  the  brachiahs  anticus  and  biceps.  After 
opening  the  articulation,  a  practical  question  of  considerable  importance  often 
arises  ;  viz.,  to  what  extent  the  resection  of  the  articular  ends  should  be  carried. 
If  they  be  all  diseased,  there  can  of  course  be  no  doubt  as  to  the  propriety  of 
removing  the  ends  of  the  three  bones.  So,  also,  if  the  humerus  and  ulna  be 
diseased,  the  head  of  the  radius  should  be  cut  ofi'  on  a  level  with  the  section 
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of  the  ulna.  But  the  important  point  is,  whether,  in  the  event  of  only  one 
bone  being  implicated,  by  disease  or  injury,  the  Surgeon  should  limit  himself 
to  the  excision  of  this  alone,  or  should  remove  the  other  two.  Formerly,  in 
accordance  with  the  principle  of  conservative  surgery,  that  diseased  or  injured 
parts  alone  should  be  sacrificed,  I  have  advocated  leaving  the  healthy  articular 
ends,  and  only  removing  that  which  was  diseased ;  but  increasing  experience 
has  convinced  me  that  the  practice  is  erroneous,  and  that,  if  the  joint  be  only 
partially  excised,  ankylosis,  or  return  of  the  disease  in  the  bones,  is  very  apt 
to  ensue,  I  would  therefore  advise  that  in  all  cases,  the  whole  of  the  articu- 
lation be  removed,  as  well  as  in  those  cases  in  which  operation  is  required  in 
consequence  of  comminuted  and  compound  fracture  of  only  one  of  the  bones ; 
as,  for  instance,  when  the  lower  epiphysis  of  the  humerus,  or  the  upper  end  of 
the  ulna  only,  is  the  seat  of  such  injury.  In  excision  of  the  elbow  for 
osseous  ankylosis,  a  piece  of  the  united  bones  about  an  inch  in  length  should 
be  sawiT  out ;  the  cuts  should  be  made  at  right  angles  to  the  shafts  of  the 
bones,  and  the  piece  removed  must  include  equal  portions  of  humerus  and  of 
ulna. 

The  operation  by  kvo  lateral  incisions  has  lately  been  recommended  by 
Hueter  and  others.  The  advantages  claimed  for  this  method  of  operating  are 
that  it  saves  to  some  extent  the  injury  to  the  triceps  involved  in  the  other 
methods,  that  it  provides  better  drainage,  and  that  the  scars  are  left  at  the 
lateral  aspects  of  the  new  joint  instead  of  behind.  The  inner  incision  should 
be  the  shorter,  and  should  be  made  first,  the  ulnar  nerve  being  turned  out  of 
its  groove  and  the  internal  lateral  ligament  of  the  joint  divided.  The  outer 
incision  should  be  of  considerable  length,  and  should  pass  close  to  the  radial 
border  of  the  olecranon.  Hueter  recommends  that  the  external  lateral  hga- 
ment  should  be  divided  and  the  head  of  the  radius  removed  first.  The  lower 
end  of  the  humerus  can  then  be  dislocated  and  forced  out  at  the  external 
wound,  or  sufiiciently  exposed  to  be  safely  sawn  with  a  narrow-bladed  saw  ; 
after  which  the  olecranon  and  the  upper  end  of  the  ulna  can  be  cleaned  with 
the  elevator,  protruded  from  the  wound,  and  removed. 

In  all  methods  of  operating  it  is  generally  recommended  to  save  as  much  of 
the^  periosteum  as  possible.  Oilier  states  that  the  results  obtained  by  sub- 
periosteal resection  are  far  better  than  those  by  the  older  methods.  In 
practice  it  will  be  found  that,  in  excision  for  disease,  whether  the  knife  or 
the  periosteal  elevator  be  used,  if  the  rule  of  keeping  the  instrument  close  to 
the  bone  be  followed,  the  greater  part  of  the  periosteum  will  be  saved,  as  its 
adhesion  is  always  loosened  by  the  inflammation.  In  primary  excisions  for 
injury,  on  the  other  hand,  the  greatest  care  must  be  taken  to  save  the  peri- 
osteum, otherwise  a  flail-like  joint  is  very  apt  to  result. 

In  many  cases  of  excision  of  the  elbow  no  vessels  require  ligature,  though 
there  may  be  free  general  oozing.  I  have  never  seen  troublesome  bleeding. 
After  the  operation  the  wound  may  be  closed  with  sutures  and  treated 
according  to  the  rules  already  laid  down  (p.  87 G). 

Much  of  the  success  in  the  result  of  the  excision  of  this,  as  of  other  joints, 
will  depend  upon  the  care  and  attention  bestowed  on  the  after-treatment  of 
the  case.  The  object  of  the  treatment  is  to  obtain  a  strong  false  joint  possess- 
ing all  the  natural  movements  of  the  elbow.  In  order  to  do  this  a  somewhat 
different  course  of  treatment  must  be  adopted  in  different  cases.  In  all 
excisions  for  disease,  we  have  to  guard  against  ankylosis  ;  undue  mobility  is 
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very  rare,  and  I  have  never  seen  it.  In  primary  excisions  for  injury,  a  flail- 
like joint  is  not  uncommon,  especially  if  much  bone  has  been  removed  and  the 
periosteum  not  preserved.  I  have  met  with  it  in  one  case — that  of  a  young 
woman,  the  lower  end  of  whose  humerus  was  completely  disorganized  Ijy  a  fall, 
and  the  elbow-joint  opened.  In  this  case  the  lower  epijAysis  of  the  humerus 
was  excised,  together  with  the  articular  ends  of  the  ulna  and  radius.  A  good 
recovery  took  place  ;  but,  although  every  care  was  taken  to  support  the  limlj 
on  splints,  a  very  movable  joint  was  left.  In  excisions  for  disease,  or  for  the 
secondary  results  of  wounds,  we  may  in  most  cases  dispense  with  splints.  After 
the  operation,  the  limb  may  be  laid  upon  a  pillow  nearly  in  the  extended  position. 
Some  of  the  Edinburgh  Surgeons  have  recommended  that  the  liml)  should  be 
placed  in  the  fully  extended  position  with  a  very  gentle  weight  extension  ap]3lied 
to  the  wrist  to  prevent  the  bones  from  coming  in  actual  contact  with  each  other. 
This  treatment  has  been  tried  in  University  College  Hospital,  and  found  to 
be  very  comfortable  to  the  patient.  At  the  end  of  a  week  or  ten  days  passive 
movement  must  be  commenced.  In  doing  this,  care  must  be  taken  not  to  grind 
the  bony  surfaces  against  each  other ;  gentle  extension  must  be  maintained  while 
the  angle  of  the  limb  is  altered.  At  first  it  is  sufficient  merely  to  alter  the  posi- 
tion of  the  limb,  letting  it  lie  in  the  flexed  position  one  day  and  the  extended 
the  next.  As  the  wound  heals  more  extensive  movements  may  be  carried  out 
daily.  Pronation  and  supination  must  not  be  neglected,  and  in  carrying  out 
these  movements  the  ulna  must  be  held  steady  with  one  hand  while  the  radius 
is  rotated  on  it  by  the  other  hand.  The  pain  accompanying  passive  movement 
is  much  less  if  it  be  commenced  early  than  if  it  be  delayed  till  fibrous  union 
has  taken  place  between  the  bones.  Splints  are  required  only  if  there  should 
be  any  tendency  to  displacement  immediately  after  operation,  if  more  than 
the  usual  amount  of  bone  has  been  removed,  or  if  there  should  be  any  tendency 
to  excessive  looseness  of  the  new  joint  after  the  third  week.  The  patient  can 
usually  leave  his  bed  at  the  end  of  the  second  week,  and  the  arm  must  then  be 
carried  in  a  sling. 

In  primary  excisions  for  injury,  a  properly-constructed  splint  is  frequently 
required  for  some  weeks,  as  the  tendency  is  usually  towards  a  flail-like,  fibrous 
union  rather  than  to  ankylosis.  A  splint  jointed  opposite  the  elbow  will  be 
found  useful  in  many  cases  so  as  to  allow  of  variation  of  position  when  neces- 
sary. Pronation  and  supination  must  not  be  neglected,  and  must  be  made 
when  the  splint  is  removed,  as  no  apparatus  has  yet  been  invented  which  will 
allow  of  these  movements  being  carried  out  in  a  normal  way  whilst  it  is 
applied. 

By  the  above  mode  of  treatment  a  useful  false  joint  can  almost  always  be 
obtained.  In  two  cases  which  I  have  had  the  opportunity  of  dissecting,  one 
sixteen  months  and  the  other  two  years  and  a  half  after  the  operation,  it  was 
found  that  the  ends  of  the  bones  were  rounded  and  firmly  held  together  by  a 
capsule  of  dense  ligamentous  tissue.  In  this  way  a  most  excellent  and  useful 
hmb  will  result,  having  the  four  movements  of  flexion,  extension,  pronation, 
and  supination  nearly  perfect,  with  but  little  deformity,  as  may  be  seen  by  the 
accompanying  out  (Fig.  550),  which  was  taken  nearly  two  years  after  opera- 
tion from  a  patient  of  mine.  A  coachman,  whose  elbow-joint  I  excised,  was 
able  to  drive,  to  hft  a  pail  of  water,  and  to  do  all  the  duties  of  his  employment, 
nearly  as  well  as  if  the  arm  had  retained  its  normal  condition. 

Should  there  be  any  danger  of  ankylosis,  the  patient  may  be  [lut  under 
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chloroform  and  forcible  flexion  and  extension  be  employed  ;  after  Avhich, 
passive  motion  mnst  be  kept  up  daily.  If  this  fail,  care  mast  be  taken  that 
the  ankylosis  occurs  in  a  flexed  position. 

Should. recurrence  of  disease  take  place,  resection  may  be  again  resorted  to 
with  success.    In  one  case,  indeed,  which  had  been  unsuccessfully  operated  on 
twice  by  other  Surgeons,  I  excised  the  bones  about  the  elbow  for  the  third 
time  with  complete  success,  removing 
a  considerable  portion,  nearly  three 
inches,  of  the  necrosed  shaft  of  the 
humerus,  and  the  carious  upper  ends 
of  the  radius  and  ulna.    In  this 
case,  which  was  that  of  a  boy  about 
fom-teen  years  of  age,  complete  re- 
covery took  place.    He  had  a  most 

useful  arm,  regaining  the  fom-  move-  Fig.  550.— Ann  after  Excision  of  Klbow. 

ments  of  the  joint,  pronation,  supi- 
nation, flexion,  and  extension,  and  this  notwithstanding  his  being  of  a  most 
strumous  habit.    Six  months  after  the  excision  he  was  obliged  to  have  one 
thigh  amputated  for  disease  of  the  bone,  and  he  eventually  died  at  the  end  of 
two  and  a  half  years,  of  caries  of  the  spine. 

Results. — Excision  of  the  elbow-joint,  so  far  as  life  is  concerned,  is  a  very 
successful  operation.  The  result,  when  it  is  practised  for  compound  fracture 
or  dislocation,  has  already  been  stated  at  pp.  598,  685,  Vol.  I.  When  practised 
for  disease  it  is  equally  satisfactory ;  and  indeed  death  can  occur  only  from 
some  unforeseen  and  accidental  complication,  such  as  may,  and  does  occasion- 
ally, follow  any  operation.  I  have  lost  only  one  patient  out  of  very  many  in 
whom  I  have  excised  the  elbow-joint.  The  principal  danger  after  this  opera- 
tion arises  from  diffuse  suppuration  of  the  medullary  canal  of  the  humerus. 
I  have  seen  this  happen  in  two  fatal  cases  in  the  practice  of  others,  pygemia 
developing  in  both  instances  ;  and  in  a  third,  in  which  the  patient  lost  his  life, 
it  is  probable  that  death,  which  was  attributed  to  pneumonia,  occurred  from 
the  same  cause. 

Ulna  or  Radius. — One  or  other  of  the  bones  of  the  forearm  has  occasion- 
ally been  excised  with  advantage,  leaving  a  sufficiently  useful  limb  with  good 
power  in  the  hand.  Carnochan  of  New  York  and  Jones  of  Jersey  have  suc- 
cessfully excised  the  whole  ulna.  In  a  case  recorded,  by  Weist  (U.S.),  nearly 
the  whole  ulna  was  removed  on  account  of  gunshot  wound.  Care  was  taken 
to  preserve  as  much  as  possible  of  the  periosteum  ;  and  reproduction  of  the 
bone,  forming  a  very  useful  limb,  had  taken  place  at  the  end  of  a  year.  Butts 
of  Virginia  has  removed  the  whole  radius.  In  a  woman  who  was  under  my 
care  about  twenty  years  ago,  I  also  successfully  resected  the  whole  radius,  with 
the  exception  of  its  articular  head,  which  was  sound  (Fig.  552)  ;  and  a  useful 
arm,  of  which  the  annexed  figure  is  a  good  representation,  was  left  (Fig.  551). 
After  a  time  the  hand  gradually  inclines  towards  the  radial  side  of  the  arm  ; 
but,  although  the  articulation  between  it  and  the  forearm  is  but  a  slender  one 
through  tlie  medium  of  the  ulna,  a  very  useful  member  will  be  left.  These 
operations  do  not  require  any  specific  rules  for  their  performance  ;  the  bone  is 
exposed  by  a  long  incision  in  the  direction  of,  and  made  by  sKtting  up,  the 
smuses  that  burrow  amongst  the  muscles,  and  is  then  carefully  dissected  out 
from  the  parts  amongst  which  it  lies  ;  especial  care  being  taken  lo  preserve 
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the  periosteum  and  any  new  bony  deposits  that  may  ah-eady  have  been  formed. 
In  one  case  ia  which  the  elbow-joint  was  involved,  and  the  radius  diseased, 
instead  of  amputating  the  limb  I  obtained  an  excellent  result  by  excision  of 
the  articulation  as  well  as  of  the  affected  bone.  The  patient,  a  builder  about 
thirty  years  of  age,  was  able,  four  years  after  the  operation,  to  use  his  hand 
not  only  for  all  the  ordinary  purposes  of  life,  but  also  in  his  trade. 

The  Olecranon  has  been  successfully  remoA'ed  in  some  instances  ;  for  dis- 
ease by  Birkett  of  Guy's  Hospital ;  and  on  account  of  non-union  after  fracture 
by  Newman  of  Stamford.    In  each  case  a  useful  arm  was  retained. 

WiiiST. — Excision  of  the  wrist  formerly  found  less  favour  with  Surgeons 
than  the  removal  of  other  joints.  The  objections  raised  to  it  were,  first,  that 
in  caries  of  the  carpus  the  disease  very  often  extends  rapidly,  with  great  con- 
stitutional disturbance,  to  all  the  small  bones  that  enter  into  its  formation, 
and  consequently  partial  operations  rarely  succeeded  in  curing  the  disease ; 
and,  secondly,  that  owing  to  the  superficial  character  of  the  articulation,  and 
its  close  connection  with  the  flexor  and  extensor  tendons,  methodical  operations 


by  the  older  methods  were  almost  invariably  followed  by  a  stiff  and  useless 
hand.  The  experience  of  the  last  twenty  years  has,  however,  shown  that 
complete  excision  of  the  carpus  with  the  lower  ends  of  the  bones  of  the  fore- 
arm, and  the  bases  of  the  metacarpal  bones,  may  in  suitable  cases  be  undertaken 
with  a  good  prospect  of  preserving  a  useful  hand.  I  had  a  case  in  1858,  in 
the  person  of  a  middle-aged  man  in  whom  the  -whole  carpus  and  a  portion  of 
the  bases  of  the  metacarpal  bones  were  removed,  and  who  recovered  with  a 
very  useful  hand,  with  some  power  of  flexing  and  extending  the  wrist,  and 
with  very  considerable  mobility  of  the  fingers.  To  Sir  Joseph  Lister,  and  to 
West  of  Birmingham,  however,  is  due  the  merit  of  proving  the  practicabihty  of 
the  operation.  The  mode  of  operating  planned  by  the  former  of  these  Surgeons 
Avill  be  described  here.  But  before  giving  the  details  of  this  operation,  it  may 
be  well  to  mention  the  principles  on  which  it  is  founded.  On  looking  at  the 
movements  of  the  wrist-joint,  it  will  be  seen  that  they  are  somewhat  limited 
in  extent,  so  that  if  tolerably  firm  fibrous  ankylosis  can  be  obtained  between 
the  lower  ends  of  the  radius  and  ulna  and  the  upper  ends  of  the  metacarpal 
bones,  the  normal  amount  of  movement  is  maintained.  Should  these  move- 
ments be  lost  or  should  the  union  be  so  loose  as  .to  necessitate  the  application 
of  a  rigid  apparatus  to  support  the  wrist,  the  hand  may  still  be  perfectly  useful, 


Fig.  551.— Arm  from  which  Radius  has  heen  removed. 


Fig.  552.— The  Radius  after  Removal. 
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the  lost  movement  at  the  wrist  being  supplemented  by  those  of  flexion  and 
extension  at  the  elbow.  But  the  hand  cannot  be  useful  if  the  flexion  and 
extension  of  the  fingers  be  seriously  interfered  with.  The  essential  principle 
of  Lister's  operation  is  to  save  uninjured  all  the  tendons  concerned  in  the 
movements  of  the  thumb  and  fingers.  If  we  look  at  the  tendons  that  surround 
the  wrist,  we  shall  find  them  divisible  into  five  groups  :  1.  Those  special  to 
the  thumb  ;  2.  The  extensors  of  the  fingers  ;  3.  The  flexors  of  the  fingers  ; 
4  and  5.  The  extensors  and  the  flexors  of  the  wrist.  Now  the  incisions  are  so 
planned  as  to  save  the  whole  of  the  first  three  groups,  and  to  divide  only  the 
tendons  of  the  wrist  proper,  and  these  are  cut  so  close  to  their  insertions  that 
as  a  rale  they  form  new  attachments  and  resume  their  functions  as  recovery 
takes  place. 

Lister's  Operation. — From  the  result  of  two  cases  of  severe  injury  to  the 


Fig.  554.— A.  Radial  Ai-tery.     B.  Tendon  of 
Extensor  Secundi  Internodii  Pollicis.  C.  Exten- 
Fig.  553.— Diagram  of  Wrist.    A.  Deep  sorlndicis.    D.  Extensor  Communis  Digitoruni. 

Palmar  Arcli.    B.  Tiapezium.    C.  Articular  ^-  Extensor  Minimi  Digiti.    F.  Extensor  Primi 

Surface  of  Ulna  over  wliich  Radius  moves  Internodii  Pollicis.  G.  Extensor  Ossis  Metacarpi 

<Listcr.)  Pollicis.    H.  Extensor  Carpi  Radialis  Longior. 

I.  Extensor  Carjii  Radialis  Brevior.  K.  Exten- 
sor Carpi  Ulnaris.  L.  L.  Line  of  Radial  Inci- 
sion. (Lister.) 

wrist-joint,  which  recovered  with  useful  hands.  Lister  was  led  to  the  conclu- 
sion that,  with  proper  after-treatment,  the  tendons  about  the  wrist  might  be 
very  freely  handled  without  permanent  stiff-ness  resulting.  At  the  same 
time,  he  hoped  by  removing  the  whole  of  the  cartilaginous  surfaces  to  be  able 
to  prevent  recurrence  of  the  disease— which  is  the  common  ending  of  cases  of 
partial  excision  of  the  wrist-joint  for  caries  of  the  carpus.  At  the  time  when 
be  published  his  papers,  he  had  performed  the  operation  of  excision  of  the 
wrist  fifteen  times.  The  method  of  operating  was  essentially  the  same  in 
all ;  various  small  details  being  altered  as  experience  suggested.  The  opera- 
tion, as  he  now  performs  it,  is  done  as  follows.  Before  commcnciuo- 
il/sraarch's  bandage  and  tourniquet  should  be  applied,  as  without  them  the 
oozing  of  blood  interferes  considerably  with  the  operation.  Any  adhesions 
ot  the  tendons  then  existing  must  be  forcibly  broken  down  by  movino-  the 
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joints.  An  incision  is  now  made  "  from  about  the  middle  of  the  dorsal  aspect 
of  the  radius,  on  a  level  with  the  styloid  process,  downwards  and  outwards 
towards  the  inner  side  of  the  metacarpo-phalangeal  articulation  of  the  thumb ; 
but,  on  reaching  the  line  of  the  radial  border  of  the  metacarpal  bone  of  the 
index  finger,  it  is  carried  downwards  longitudinally  for  half  the  length  of  that 
bone."  This  incision  should  commence  in  the  angle  formed  by  the  tendons  of 
the  common  extensor  of  the  fingers  and  the  extensor  sccundi  internodii  pollicis, 
and  the  upper  part  should  run  parallel  to  the  latter  tendon,  but  without  injuring 
it.  The  tendon  of  the  extensor  carpi  radiahs  brevior  will  be  cut,  but  that  of  the 
longior  will  escape  for  the  present,  and  the  angle  formed  by  the  two  parts  of 
the  incision  should  be  close  to  the  inner  side  of  its  insertion.  If  the  first  part 
of  the  incision  be  carried  too  far,  there  is  danger  of  wounding  the  radial  artery. 
The  soft  parts  are  then  to  be  separated  carefully  from  the  bones  on  the  radial 
side  of  the  incision,  the  tendon  of  the  extensor  carpi  radialis  longior  being  now 
cut  as  close  to  its  insertion  as  possible.  The  tendon  of  the  extensor  secundi  in-, 
ternodii  poUicis  and  the  radial  artery  are  to  be  pushed  outwai-ds  out  of  the  way. 
The  trapezium  must  then  be  separated  from  the  rest  of  the  carpus  by  cutting 
in  the  longitudinal  part  of  the  incision  with  the  bone-forceps.  The  soft  parts 
on  the  ulnar  side  of  the  radial  incision  are  now  to  be  dissected  up  as  far  as  can 
be  conveniently  done,  the  remainder  being  raised  from  the  ulnar  incision. 
While  this  is  being  done,  the  tendons  must  be  relaxed  by  extending  the  joint. 
The  trapezium  is  not  to  be  removed  yet,  as  any  attempt  to  dissect  it  out  before 
removing  the  rest  of  the  carpus  would  endanger  the  radial  artery  and  the  ten- 
don of  the  flexor  carpi  radialis.  The  ulnar  incision  is  now  to  be  made.  It  must 
be  a  free  incision,  commencing  at  least  two  inches  above  the  end  of  the  ulna 
and  immediately  to  the  palmar  aspect  of  the  bone,  and  being  earned  dkectly 
downwards  between  the  flexor  carpi  ulnaris  and  the  ulna,  and  then  straight  on 
as  far  as  the  middle  of  the  palmar  aspect  of  the  flfth  metacarpal  bone.  The 
tendons  and  soft  parts  on  the  dorsum  of  the  carpus  are  now  to  be  completely 
raised.  In  doing  this  the  tendons  must  be  relaxed,  and  they  are  to  be  raised  as 
little  as  possible  from  the  radius  or  metacarpus.  The  extensor  carpi  ulnaris  is 
to  be  cut  as  near  its  insertion  as  possible,  and  the  dorsal  and  internal  lateral 
ligaments  may  now  be  divided.  Then  the  soft  parts  are  to  be  raised  from  the 
palmar  aspect.  The  knife  must  be  carried  close  to  the  uhia,  so  as  not  to 
wound  the  artery  and  nerve.  The  pisifonn  bone  is  to  be  separated  and  left 
attached  to  the  tendon  of  the  flexor  carpi  ulnaris,  which  is  not  to  be  cut.  The 
flexor  tendons  are  to  be  raised  from  the  metacarpal  bones,  but  in  doing  this 
the  hook  of  the  uncifonn  bone  must  be  chpped  off  with  the  bone-forceps,  and 
care  must  be  taken  not  to  cut  below  the  bases  of  the  metacarpal  bones,  for 
fear  of  wounding  the  deep  palmar  arch.  The  tendons  must  be  relaxed  during 
this  part  of  the  operation  by  flexing  the  wrist.  The  bone-forceps  may  now 
be  introduced,  first  between  the  carpus  and  radius,  and  then  between  the 
carpus  and  metacarpus  ;  by  this  means  the  whole  of  the  carpal  bones  (except 
the  trapezium  and  the  pisiform  bone)  are  separated  from  their  connections,  and 
may  be  extracted  in  one  mass  with  a  large  pair  of  sequestrum-forceps,  any 
bands  which  retain  them  being  touched  with  a  knife. 

The  ends  of  the  radius  and  ulna  may  now  be  easily  protruded  from  the 
ulnar  wound.  If  on  examination  they  be  found  only  slightly  diseased,  the 
ulna  may  be  sawn  obliquely  so  as  to  remove  only  its  articular  surface  and  to 
leave  almost  the  whole  of  the  styloid  process.    A  thin  slice  may  be  tiikcn  ofl 
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the  end  of  the  radius,  so  as  to  remove  only  the  cartilaginous  surface  ;  and  its 
articular  surface  for  the  ulna  may  be  cut  away  longitudinally  with  the  bone- 
forceps  or  a  chisel.  By  leaving  the  ulna  as  long  as  possible  and  by  saving  the 
styloid  process,  the  tendency  to  displacement  of  the  hand  to  the  ulnar  side  is 
somewhat  counteracted.  If  the  bones  be  extensively  diseased,  the  gouge  and 
bone-pliers  must  be  used  freely.  The  next  step  is  to  expose  the  bases  of  the 
metacarpal  bones,  and  to  treat  them  in  the  same  way  as  the  radius  and  ulna, 
saving  as  much  bone  as  possible,  but  removing  all  cartilaginous  surfaces  with 
a  naiTow-bladed  saw.  The  second  and  third  are  most  easily  protruded  from 
the  radial,  and  the  fom'th  and  fifth  from  the  ulnar,  wound.  The  trapezium 
may  then  be  dissected  out,  being  held  in  a  strong  pair  of  forceps.  In  doing 
this  care  must  be  taken,  first,  not  to  wound  the  radial  artery,  which  is  in  close 
relation  with  its  outer  side  ;  and,  secondly,  not  to  cut  the  tendon  of  the  flexor 
carpi  radialis,  which  lies  in  its  groove.  When  the  trapezium  is  removed,  the 
base  of  the  metacarpal  bone  of  the  thumb  may  be  pushed  up  and  cut  off  with 


Fig.  555. — Lister's  Splint  with  Cork  Support  for  Hand. 


Fig.  550. — Hand  after  Excision  of  Wrist,  laid  on  Splint. 


the  bone-pliers  or  a  small  saw\  It  is  better  to  remove  it,  as  it  may  suffer  from 
recurrence  of  the  disease,  and  by  its  removal  the  thumb  is  reduced  in  length  to 
the  same  extent  as  the  fingers.  Lastly,  the  pisiform  bone  may  be  examined, 
and  either  removed  entirely,  or  its  cartilaginous  surface  cut  ofiF,  as  the  case 
requires.  During  the  operation,  the  only  tendons  necessarily  divided  are  the 
extensors  of  the  wrist.  The  flexor  carpi  radiaUs  may  escape,  from  its  attach- 
ment being  situated  low  on  the  bases  of  the  second  and  third  metacarpal  bones, 
and  the  flexor  ulnaris  is  left  attached  to  the  pisiform  bone.  All  the  extensors 
of  the  thumb  should  be  uninjured.  All  the  tendons  necessarily  divided  must 
be  cut  as  long  as  possible,  so  that  they  may  form  new  attachments  in  the  most 
advantageous  positions  ;  and,  in  raising  the  flexor  and  extensor  tendons,  they 
must  be  disturbed  as  little  as  possible. 

After-treatment. — The  radial  wound  may  be  closely  united  with  sutures. 
The  ulnar  wound  may  be  closed  at  each  end,  but  the  middle  of  the  wound  is 
to  be  kept  open  by  means  of  an  india-rubber  drainage-tube  to  allow  free  exit 
of  discharge.  The  hand  is  to  be  placed  on  a  splint.  The  most  convenient  is 
a  simple  wooden  splint,  "with  an  obtuse-angled  piece  of  thick  cork  "  stuck  on 
it  so  us  to  maintain  the  hand  in  a  state  of  semi-flexion,  with  the  wrist  slightly 
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extended  (Fig.  555).  The  thumb  is  supported  by  a  bar  of  cork  stuck  on  the 
under  surface  so  as  to  project  at  the  side  (Fig.  oOO).  The  two  great  objects 
in  after-treatment  are  to  get  the  fingers  perfectly  movable  and  the  wrist  firm. 
For  these  purposes  passive  motion  must  be  commenced  as  early  as  the  second 
day  in  the  fingers,  each  being  bent  and  extended  every  day  fully,  while  the 
wrist  is  kept  firmly  on  the  splint  and  disturbed  as  little  as  possible  during  the 
treatment  of  the  fingers.  Special  care  must  be  taken  to  flex  the  metacarpo- 
phalangeal articulations,  which  are  very  apt  to  remain  stiff.  Pronation  aud 
supination  must  not  be  too  long  neglected.  Passive  motion  must  be  maintained 
as  long  as  there  is  any  tendency  to  the  formation  of  adhesions  in  the  sheaths 
of  the  tendons.  As  the  hand  becomes  stronger,  the  part  of  the  splint  sup- 
porting the  fingers  may  be  cut  off.  The  patient  must  continue  to  use  some 
support  as  long  as  he  feels  any  weakness  in  the  wrist.  There  is  often  some 
tendency  to  dropping  of  the  wrist  to  the  ulnar  side,  which  is  best  counteracted 
by  a  properly  constructed  gutta-percha  splint.  The  thumb  is  apt  to  be  drawn 
ill  towards  the  index  finger  ;  this  must  be  prevented  by  a  thick  pad  of  lint 
kept  from  the  earliest  time  between  the  two. 

The  essential  points  are,  first,  exact  attention  to  all  the  details  of  the  opera- 
tion, and  next,  a  careful  and  patiently  conducted  after-treatment. 

Results. — Since  Lister  described  his  method  of  operating,  excision  of  the 
wrist  for  disease  has  become  a  recognized  operation  of  Surgery,  and  has  been 
practised  successfully  by  West  (five  cases),  Gillespie,  and  many  other  Surgeons. 
In  military  surgery,  however,  according  to  the  statistics  of  the  American  war, 
the  results  of  the  operation  have  been  far  from  encouraging  in  regard  to  the 
amount  of  mobility  left  to  the  hand. 

Hand. — In  the  removal  of  diseased  or  injm-ed  portions  of  the  hand,  it  is,  as 
a  general  rule,  of  the  greatest  importance  to  sacrifice  as  little  as  possible  of  the 
healthy  or  uninjured  structures.  In  all  operations  on  the  hand,  indeed,  we 
must  keep  two  great  principles  in  view — the  preservation  of  the  utility  of  the 
member,  and  the  maintenance,  so  far  as  practicable,  of  its  symmetry.  Utility 
is  necessarily  the  primary  consideration  ;  but  if  a  part  be  not  useful,  it  may, 
as  in  the  case  of  the  head  of  the  middle  metacarpal  bone  in  amputation  of  the 
corresponding  finger,  be  sacrificed  for  the  purpose  of  preserving  the  symmetry 
of  the  maimed  limb.  The  hand  is  the  organ  of  2Jrehemion  and  of  touch ;  aud 
in  all  operations  applied  to  it  we  should  endeavour,  as  far  as  practicable,  to 
maintain  its  efficiency  in  both  these  respects.  It  is  also  of  importance  to  bear 
in  mind  that  two  great  classes  of  actions  can  be  carried  out  by  the  hand — 
those  that  require  force,  and  those  that  require  delicacy  of  manipulation  rather 
than  strength.  By  a  surgical  operation  we  may  sometimes  succeed  in  pre- 
serving one,  though  we  are  compelled  to  sacrifice  the  other.  Thus,  by  partial 
excision,  we  may  leave  a  hand  that  would  enable  a  clerk  to  hold  his  pen, 
though  it  would  be  almost  useless  to  a  labourer  or  blacksmith. 

We  may  consider  the  hand  as  being  composed  of  two  constituents — the 
hand  proper,  and  the  Thumh  ;  the  thumb  being  an  opponent  to  the  rest  of  the 
member,  without  which  its  utility  is  comparatively  limited.  Hence  in  all 
cases  of  injury  or  disease  implicating  the  thumli,  every  effort  ought  to  be 
made  for  its  preservation.  Even  if  it  be  left  stiffened  and  incapable  of  flexion 
at  the  interphalangeal  joint,  it  will  be  a  most  useful  opponent  to  the  rest  of 
the  hand.  Should  it  be  found  necessary  to  shorten  it,  care  must  be  taken  that 
as  little  curtailment  as  possible  be  practised  ;  a  portion  of  a  phalanx,  or  its 
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metacarpal  bone  even,  is  of  essential  utility  in  giving  strength  and  breadth  to 
the  grasp  of  the  hand.  In  cases  of  disease,  a  very  useful  member  may  be  left 
by  the  removal  of  a  portion  or  the  whole  of  the  ungual  phalanx,  of  the 
metacarpo-phalangeal  articulation,  or  even  by  the  excision  of  the  metacarpal 
bone,  the  phalanges  being  left.  These  various  operations  are  easy  of  perform- 
ance ;  an  incision  through  the  diseased  and  disorganised  soft  parts  will  expose 
the  necrosed  bone  or  carious  joint,  which  must  be  removed  by  cutting-pliers 
or  a  narrow  saw. 

When  the  thumb  has  been  forced  back,  or  badly  lacerated  by  powder- 
flask  or  gun-barrel  explosions,  it  may  often  be  saved  by  being  replaced  and 
maintained  in  position  on  a  splint,  with  some  form  of  antiseptic  dressing 
apphed  to  it ;  and,  should  amputation  be  required,  it  must  be  done  in 
accordance  with  the  rule  just  mentioned— of  saving  as  much  as  possible  of 
the  injured  part. 

In  the  conservative  surgery  of  the  Fingers  the  preservation  of  flexion  and 
extension  in  the  part  left  is  the  main  thing  to  be  aimed  at  ;  a  rigid  stump  is 
always  in  the  way.  The  preservation  of  these  movements  becomes  more 
important  in  proportion  as  the  palm  is  approached.  It  is  of  more  consequence 
that  the  proximal  phalanx,  which  carries  the  rest  with  it,  should  be  capable  of 
being  bent  into  the  palm,  than  that  the  distal  can  be  flexed  on  the  second.  If 
the  proximal  phalanx  can  bo  bent  down,  a  very  small  degree  of  movement  in 
the  distal  one  will  be  sufficient  to  furnish  pliability  enough  in  the  finger  to 
make  it  a  useful  member  ;  but  if  the  proximal  one  be  stiffened,  no  amount  of 
mobility  in  the  distal  phalanx  can  make  it  useful. 

In  preserving  these  movements,  it  is  necessary  to  be  particularly  careful  of 
the  sheaths  of  the  tendons.  If  they  be  in  any  way  opened  or  injured,  it  will 
generally  be  found  either  that  the  tendon  sloughs,  or  that  it  becomes  adherent 
to  its  sheath  in  such  a  way  that  movement  is  lost,  or  greatly  impaired. 

The  only  phalanx  that  can  be  excised  with  advantage  is  the  distal  one.  It 
often  happens,  in  the  destructive  disorganization  which  results  from  whitlow, 
that  this  necroses  ;  when;  instead  of  amputating  the  end  of  the  finger,  it  may 
be  removed  by  an  incision  on  its  palmar  aspect.  Disease  of  the  phalangeal 
articulations  usually  leads  to  amputation  of  the  affected  finger.  The  rules  for 
performing  these  various  operations  have  already  been  laid  down  at  pp.  91 
et  seq.,  Yol.  I.,  to  which  I  must  refer  the  reader. 

Resection  of  the  Metacarpal  Bone,  either  of  the  thumb  or  index  finger, 
without  the  removal  of  the  corresponding  digit,  is  occasionally  required,  more 
particularly  in  cases  of  injury  ;  it  may  readily  be  done  by  making  a  longitudinal 
incision  over  the  dorsal  aspect  of  the  bone  to  be  removed,  carefully  detaching 
it  from  surrounding  parts  by  keeping  the  edge  of  the  knife  close  against  the 
bone,  avoiding  the  tendons,  and  then  either  disarticulating,  or  (what  is  pre- 
ferable) cutting  across  the  neck  of  the  carpal  end  of  the  bone,  turning  it  out, 
and  separating  it  from  any  distal  attachments  which  it  may  retain.  After  the 
removal  of  the  metacarpal  bone  of  the  index  finger  in  this  way,  but  little 
deformity  results,  and  a  very  useful  hand  will  be  left,  more  particularly  in 
children,  on  whom  I  have  more  than  once  practised  this  partial  resection 
with  success.  If  the  periosteum  be  saved,  the  bone  may  be  to  some  extent 
reproduced,  but  in  order  to  obtain  this  result  it  is  necessary  to  keep  the 
finger  drawn  forwards  by  an  elastic  extending  apparatus,  to  prevent  the  first 
phalanx  fi-om  bemg  pulled  back  on  to  the  carpus  by  the  muscles  attached  to  it. 
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CONSERVATIVE    SURGERY    OF    THE    LOWER  EXTREMITY. 

In  all  conservative  operations  that  are  practised  on  the  lower  extremity,  it 
is  of  essential  importance  that  a  good  basis  of  support,  of  sufficient  length  and 
stability,  be  left  to  the  body.  These  operations  ditFcr  thus  in  some  important 
respects  from  those  that  are  practised  on  the  upper  extremity.  In  the  latter, 
the  preservation  of  the  hand,  even  though  in  a  mutilated  condition,  is  the 
thing  at  which  the  Surgeon  aims  ;  and,  provided  this  be  attained,  it  matters 
comparatively  little  how  much  the  arm  maybe  shortenedor  impaired  in  power. 
In  the  lower  extremity,  however,  strength,  length,  and  solidity  are  essential  to 
the  patient's  comfort  and  utility,  and  unless  these  can  be  secured,  his  interests 
are  better  served  by  the  removal  of  the  limb,  and  the  adaptation  of  some 
artificial  contrivance,  than  by  leaving  a  shortened,  wasted,  and  crippled 
member,  which  is  unequal  to  support  the  weight  of  the  body. 

Hip-joint. — Excision  of  the  head  of  the  thigh-bone  may  most  conveniently 
be  considered  in  connection  with  that  affection  (Chapter  LII.). 

Knee. — Excision  of  the  knee-joint  was  originally  performed  at  the  close  of 
the  last  century  by  Park,  Filkin,  and  the  Moreaus,  but  it  fell  into  disfavour 
until  it  was  revived  in  1850  by  Fergusson,  since  which  time  it  has  been  exten- 
sively practised.  During  the  last  few  years,  since  the  operation  has  been 
robbed  of  many  of  its  dangers  by  the  improved  methods  of  treating  wounds, 
it  has  been  performed  more  frequently  than  ever,  and  with  steadily  improving 
results. 

Excision  of  the  knee  is  undertaken  in  the  great  majority  of  cases  for  white 
swelling  of  the  joint,  but  Surgeons  differ  considerably  as  to  the  period  at  which 
the  operation  should  be  performed.  All  are  agi-eed  that  among  the  upper  and 
middle  classes,  and  in  country  practice,  it  should  be  employed  only  as  a  last 
resource,  as  a  substitute  for  amputation,  when  all  other  means  have  failed  to 
cure  the  disease.  On  the  other  hand,  many  Surgeons  have  become  so  dis- 
heartened by  repeated  failures  to  cure  white  swelling  of  the  knee  in  the  children 
of  the  poor  of  large  cities,  that  they  have  resorted  to  excision  at  a  very  early 
period.  It  is  not  wise,  however,  to  adopt  a  uniform  mode  of  treatment  for 
all  cases  ;  each  should  be  judged  on  its  own  merits. 

The  treatment  of  a  case  of  white  swelling  of  the  knee  should  be  conducted 
on  the  principles  already  laid  down  (p.  851)  ;  but  a  brief  sketch  of  the  points 
having  special  reference  to  this  joint  may  not  be  out  of  place  here.  From  the 
earliest  stage,  perfect  rest  of  the  joint  is  essential  ;  without  this  there  is  no 
hope  of  cure.  This  may  be  obtained  by  the  application  of  some  rigid  apparatus, 
as  the  plaster  of  Paris  or  starched  bandage,  reaching  from  the  fold  of  the  nates 
to  the  toes,  the  patient  being  allowed  to  move  about  on  crutches,  M-ithout 
putting  the  foot  to  the  ground.  The  most  efficient  apparatus  is,  however,  the 
simple  and  ingenious  splint,  invented  by  H.  0.  Thomas,  of  Liverpool  (Figs. 
557,  558).  Besides  giving  the  most  perfect  rest,  this  has  the  great  advantage 
of  leavino-  the  joint  exposed  so  that  the  effects  of  the  treatment  can  be  observed, 
and,  at  the  same  time,  it  enables  the  patient  to  move  about,  as  in  Fig.  558. 
The  apparatus  consists  of  a  well-padded  iron  ring,  covered  with  leather,  from 
which  an  iron  rod  extends  downwards  on  each  side  of  the  leg,  terminating  in 
a  second  ring  at  the  lower  end.  Attached  to  one  of  the  iron  rods  is  a  piece  of 
soft  leather,  which,  when  the  splint  is  applied,  may  be  brought  up  behind  the 
limb,  and  secured  to  the  other  rod  by  being  folded  over  it  and  fixed  with 
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strong  pins.  This  leather  is  not  essential,  and  in  many  cases  the  limb  can  be 
better  fixed  without  it.  The  foot-piece  represented  in  Figs.  557,  658,  is 
required  only  when  the  splint  is  used  to  fix  the  limb  after  excision  of  the  joint ; 
in  other  cases  it  is  not  only  useless,  but  injurious.  In  ordinaiy  cases  in  which 
the  limb  is  tolerably  straight  the  apparatus  is  thus  applied  : — The  splint  must 
be  of  such  a  length  as  to  extend  from  three  to  four  inches  beyond  the  foot. 
Two  strips  of  strong  strapping  are  prepared  of  sufficient  length  to  reach  from 
immediately  below  the  head  of  the  tibia  to  one  inch  beyond  the  sole  of  the 


Fig.  557.— Thomas's  Knee-Splint. 


Fig.  558.-  Tliomas's  Knee-Splint  applied. 


foot ;  to  one  end  of  each  of  these  a  stout  tape  is  firmly  sewn.  The  strips  are 
then  applied  to  the  sides  of  the  leg,  the  tapes  being  below.  To  give  additional 
security  some  narrower  strips  must  be  wound  spirally  round  the  leg,  care  being 
taken  not  to  apply  them  circularly,  or  with  sufficient  tightness  to  constrict  the 
limb.  Over  all,  a  fiannel-bandage  may  be  applied  from  the  ankle  to  the 
upper  end  of  the  tibia.  The  strips  of  plaster  thus  applied,  if  of  proper  quality 
should  retain  their  hold  without  shifting  for  many  weeks.  The  limb  is  then 
passed  through  the  upper  ring  of  the  splint,  which  is  pushed  upwards  till  it 
gets  a  firm  bearing  against  the  tuberosity  of  the  ischium.  The  splint 
18  then  secured  in  position  by  tying  the  tapes  attached  to  the  strips 
of  plaster  to  the  ring  at  the  bottom  of  the  splint.    It  is  not  intended  in  so 
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doing  to  forcibly  extend  the  limb,  but  merely  to  retain  the  splint  steadily 
in  position.  If  the  patient  is  to  walk  on  the  splint  it  is  better  to  have 
a  bar  fixed  across  between  the  two  vertical  rods,  about  one  inch  above 
their  lower  cuds,  to  which  the  tapes  can  be  made  fast,  otherwise  they  are 
quickly  worn  through.  The  limb  being  thus  fixed  longitudinally,  lateral  and 
anterior  posterior  movements  are  prevented  by  two  broad  strips  of  plaster, 
about  three  feet  long  and  three  to  five  inches  wide  ;  one  to  be  applied  to  the 
middle  of  the  thigh,  and  the  other  to  the  leg  opposite  the  calf  The  strip  of 
plaster  is  first  fixed  to  one  of  the  lateral  rods,  then  brought  over  or  under  the 
limb,  and  back  to  the  same  bar,  the  remainder  of  the  strip  being  wound  round, 
including  both  bars  and  the  hmb.  The  second  strip  is  then  applied  in  the 
same  way,  but  is  fixed  to  the  opposite  lateral  rod.  A  broad  strip  of  bandage 
or  plaster  is  then  applied  behind  the  knee  between  the  two  lateral  rods,  so  as 
to  support  the  ham.  This  is  not  necessary  if  the  leather  is  fixed  to  the  splint, 
as  in  Fig.  557.  Lastly,  a  flannel  bandage  is  smoothly  applied  from  the  toes 
to  the  groin.  If  properly  put  up  the  apparatus  should  not  require  changing 
for  some  weeks  ;  the  tapes  must  be  tightened  whenever  they  become  loose,  and 
the  flannel  bandage  re-applied  daily,  but  the  strapping  should  not  be  touched.  In 
walking,  a  patten  is  worn  on  the  boot  of  the  sound  side,  so  as  to  equalize  the 
length  of  the  two  limbs  (Fig.  558).  A  broad  strap  may  be  carried  from  the 
splint  over  the  opposite  shoulder,  as  in  Fig.  558,  but  if  the  strips  of  plaster  are 
properly  fixed  to  the  leg,  and  the  tapes  tied  sufiiciently  tightly,  this  is  not 
necessary.  A  Thomas's  splint  applied  as  above  described  is  perhaps  the  most 
perfect  apparatus  ever  invented  for  fixing  the  knee.  If,  however,  all  the 
details  are  not  attended  to,  it  becomes  as  useless  as  any  other  form  of  splint. 
Even  if  the  limb  is  flexed  to  a  considerable  angle,  the  Thomas's  splint  may  be 
applied  as  above  described,  slight  modifications  being  made  to  suit  the  altered 
position  of  the  hmb.  After  a  few  weeks  in  bed  the  limb  will  usually  become 
straight,  if  no  ankylosis  exists. 

During  the  time  that  the  limb  is  on  the  splint  the  accessory  means  of 
treatment,  such  as  counter-irritation  or  pressure  by  an  elastic  bandage,  may  be 
employed,  should  they  be  considered  necessary  ;  but  in  most  cases  simple  rest 
is  all  that  is  required.  If  the  joint  improves  under  this  treatment  it  must  be 
patiently  continued  for  many  months,  or  even  a  year  or  more.  Should 
the  joint  continue  to  enlarge  and  abscesses  form  in  spite  of  the  treatment,  or 
should  the  joint  be  seen  for  the  first  time  after  these  complications  have  arisen, 
operative  interference  is  required.  It  is  not  necessary,  however,  to  have  im- 
mediate recourse  to  excision  or  amputation,  if  the  general  health  of  the  patient 
is  good  and  his  suiTOundings  are  favourable.  If  chronic  abscesses  have  formed 
in  the  joint,  and  more  especially  if  they  have  already  opened  superficially  and 
are  discharging  through  sinuses,  an  attempt  may  be  made  to  save  the  joint  by 
free  lateral  incisions  made  as  far  back  as  possible  so  as  to  drain  the  cavity 
thoroughly.  If  they  are  made  too  near  the  patella  a  pouch  is  left  behind  the 
incision  oii  each  side,  in  which  the  discharges  may  accumulate.  The  incisions 
should  extend  from  the  level  of  the  upper  limit  of  the  pouch  of  synovi^ 
membrane  above  the  patella  to  the  level  of  the  tibia.  If  an  abscess  be  found 
burrowino-  beyond  this  point,  the  knife  must  be  carried  further,  so  as  to  lay 
it  freely  open.  The  incisions  having  been  made,  the  pulpy  granulation-tissue 
filling  the  cavity  of  the  joint  may  be  freely  scraped  away  with  a  sharp  spoon, 
and  if  a  carious  patch  be  felt  on  either  of  the  bones  this  also  may  be  treated  m 
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the  same  way.    In  some  cases  sequestra  may  be  found,  and  removed.    By  this 
mode  of  treatment  good  results  have  been  obtained  by  H.  0.  Thomas  and 
Eushton  Parker  of  Liverpool.    It  is  specially  adapted  to  children  under 
fourteen  or  fifteen  years  of  age,  and  the  younger  the  child  the  better  hope 
there  is  of  success.    In  adults  it  is  rarely  to  be  recommended  ;  nor  is  it  prac- 
ticable when  the  bones  are  extensively  destroyed.    The  operation  should  be 
performed  with  the  strictest  antiseptic  precautions.    In  the  after-treatment 
di-ainage-tubes  are  not  necessary  if  the  incisions  are  sufficiently  free.  The 
di-essing  must  be  changed  at  the  end  of  the  first  twenty-four  hours,  as  it  will 
be  soaked  by  the  abundant  bloody  and  serous  discharge  which  flows  away  im- 
mediately after  the  operation.    An  antiseptic  cotton-wool  dressing,  either  of 
iodoform-  or  sahcylic-wool  may  then  be  appUed,  enveloping  the  knee  widely 
on  each  side,  and  surrounding  the  sphnt.  This  may  be  left  undisturbed  till  some 
discharge  soaks  out,  unless  severe  pain  or  elevation  of  temperature  indicate 
that  all  is  not  going  on  well.    Konig  strongly  recommends  the  application  of 
some  iodoform  to  the  inside  of  the  joint  at  the  operation.    Should  the  treat- 
ment fail  to  arrest  the  disease,  the  incisions  can  be  utilized  in  a  subsequent 
excision  or  amputation. 

In  cases  in  which  there  is  much  pulpy  and  fungating  granulation-tissue 
fillmg  the  joint,  especially  in  childi-en,  the  operation  of  arthrectomy  or 
erasion  of  the  joint  may  be  performed  with  a  good  prospect  of  saving  a  useful 
limb.    This  operation  was  first  performed  in  this  country  by  Wright  of 
Manchester  in  1881,  and  has  also  been  recommended  by  Oilier  and  Volkmann. 
It  is  thus  performed.    The  limb  havmg  been  made  bloodless  by  Esmarch's 
method,  the  cavity  of  the  joint  must  be  fully  exposed.    This  may  be  done  by 
a  curved  incision,  extending  from  the  posterior  and  upper  part  of  the  inner 
condyle  to  the  corresponding  point  on  the  outer  side,  and  extending  down- 
wards to  a  point  about  half  an  inch  above  the  tubercle  of  the  tibia.  The 
ligamentum  pateUre  is  then  divided  and  the  flap  with  the  patella  raised,  fully 
opening  the  joint.    Another  method  consists  in  making  two  lateral  incisions 
extending  on  each  side  from  the  level  of  the  upper  part  of  the  condyles  of  the 
femur  to  the  head  of  the  tibia.    These  are  connected  by  a  transverse  incision 
passing  over  the  middle  of  the  patella.    The  bone  is  then  sawn  through,  and 
the  flaps  turned  upwards  'and  downwards.    Other  methods  have  been  sug- 
gested, in  which  the  patella  and  ligamentum  patellEe  are  uninjured,  but  it 
is  scarcely  possible  to  expose  the  joint  efficiently  without  dividing  one  or  the 
other.  ^  The  next  step  in  the  operation  is  thus  described  by  Wright.  It 
"  consists  in  carefully  cutting  away  with  forceps  and  scalpel  or  scisssors  every 
particle  of  pulpy  granulation-tissue,  all  the  infiltrated  capsule  and  the  semi- 
lunar cartilages,  and  scraping  quite  clean  all  the  articular  cartilages,  picking 
out  granulation-tissue  from  any  pits  in  the  cartilage,  and  if  necessary  gouging 
away  any  small  spots  of  diseased  bone.    The  process  must  be  thorough,  and 
extreme  flexion  of  the  limb  is  required  to  completely  expose  and  clean  the 
posterior  part  of  the  joint  ;  the  crucial  ligaments  are  scraped  but  carefully 
preserved,  the  lateral  ligaments  are  usually  divided.    The  upper  synovial  sac 
must  be  thoroughly  cleaned.    The  most  difficult  part  of  the  operation  is 
gettmg  away  the  posterior  part  of  the  semilunar  cartilages  and  the  synovial 
membrane  at  the  back  of  the  joint.    The  process  is  a  tedious  one,  often  lasting 
one  and  a  half  or  two  hours -including  the  subsequent  putting  up  in  a 
splmt."    Other  Surgeons  have  divided  the  crucial  ligaments  in  order  to  reach 
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the  back  of  the  joint,  subsequently  uniting  them  by  catgut  sutures.  When 
the  operation  is  completed,  if  the  open  mouths  of  any  vessels  can  be  seen  they 
may  be  secured  with  catgut  ligatures.     The  wound  may  then  be  closed. 
If  the  ligamentum  patellse  has  been  divided  it  must  be  united  by  thick  catgut 
sutures.    The  patella,  if  sawn  through,  may  be  brought  together  in  the  same 
way,  or  silver-wire  may  be  used.    It  is  very  imj3orfcant  to  avoid  the  use  of 
di-ainage-tubes.    This  may  be  done  by  making  the  incisions  far  enough 
towards  the  posterior  part  of  the  lateral  aspect  of  the  limb,  and  by  sewing  it 
up  only  in  the  middle,  leaving  at  least  two  inches  on  each  side  to  unite  by 
granulation.    An  antiseptic  dressing  of  some  kind  must  then  be  applied. 
The  following  will  be  found  very  efficient.    The  wound  is  first  dusted 
with  iodoform  ;  it  is  then  covered  with  a  strip  of  carbohzed  oiled  silk  to 
prevent  scabbing  ;  over  this  are  placed  four  layers  of  carbolic  gauze,  wrung  out 
of  carbohc  lotion,  so  that  the  early  discharge  may  come  durectly  in  contact  with 
a  powerful  chemical  antiseptic  during  the  first  twenty-four  hours.    Over  this 
again  is  placed  a  layer  of  iodoform-  or  sahcylic-wool  about  one  inch  thick,  and 
secured  with  an  antiseptic  bandage  applied  with  moderate  firmness.  The 
Thomas's  knee-splint  can  then  be  put  on  (p.  399).    A  large  mass  of  salicylic 
wool  many  inches  in  thickness  is  then  wrapped  round  the  hmb  so  as  to 
include  the  spUnt,  and  to  reach  from  the  middle  of  the  leg  to  the  middle  of 
the  thigh,  and  over  this  a  bandage  is  firmly  applied  so  as  to  exert  moderate 
elastic  pressure.     The  limb  is  then  elevated  to  a  right  angle  and.  the 
tourniquet  removed.    If  no  bleeding  occurs,  the  dressing  may  be  left  un- 
changed for  a  month  or  six  weeks  if  the  temperature  remains  low  and  no 
discharge  appears.    This  mode  of  treatment  has  been  adopted  m  a  con- 
siderable number  of  cases  in  University  College  Hospital.    In  none  ha&  it 
been  necessary  to  remove  the  dressing  on  account  of  haemorrhage,  and  m  the 
great  majority  the  wound  has  been  found  healed  or  merely  superficial  at  the 
first  dressing  a  month  or  more  from  the  operation.    The  essential  conditions 
for  success  are,  1.  Efficient  antiseptic  precautions  ;  2.  Thorough  removal  of 
the  diseased  tissues;  3.  Drainage  without  tubes  by  leaving  some  inches 
of  the  wound  open  ;  4.  The  use  of  an  efficient  splint  to  ensure  absolute 
rest ;  and,  5.  A  lasting  dressing.    In  some  exceptional  cases  the  patient 
has  recovered  with  a  fairly  movable  joint,  but  more  commonly  fiim  fibrous 
ankylosis  results.    The  operation  presents  great  advantages  over  excision. 
The  limb  is  not  shortened,  and  as  the  epiphyses  are  not  damaged,  growth  is 

not  impaired.  ,  ^    .i.   i.    j.  <. 

When  the  foregoing  methods  fail,  or  in  cases  not  adapted  to  the  treatment 
by  incision,  or  arthrectomy,  excision  of  the  joint  or  amputation  becomes 
necessary  to  save  the  life  of  the  patient.  _ 

Excision  of  the  knee-joint  maybe  practised  also  m  cases  of  foulty  ankylosis 
resulting  from  old  disease  or  injury,  by  which  the  limb  has  been  rendered 

useless  1  V- 

Excision  of  the  knee-joint  may  be  performed  by  making  a  horse-shoe 
incision  with  the  convexity  downwards,  comnicncing  at  the  side  ot  one 
condyle  of  the  femur,  and  passing  immediately  above  the  tubercle  of  the 
tibia  to  a  con-esponding  point  on  the  opposite  condyle  Fig.  oo9).  By  th  s 
incision  the  ligamentum  patella  is  divided,  and  the  patella  turned  up  n  the 
elliptical  flap  ;  the  crucial  ligaments,  if  not  ^l^^j^.^T/'^^^'S^^^^^^^^ 
be  cut  across,  any  remaining  lateral  attachments  divided,  and  the  bones  cleared 
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for  the  saw.  In  doing  this  the  limb  must  be  forcibly  flexed,  and  the  knife 
carefully  applied  to  the  posterior  part  of  the  head  of  the  tibia  ;  for  this 
purpose  a  blunt-pointed  resection-knife  is  the  best.  The  articular  surfaces 
must  now  be  sawn  off.  This  may  be  done  with  Butcher's  saw  ;  but  in  order 
to  ensure  a  perfectly  smooth  section  of  the  bones,  it  is  better  to  use  a  common 
saw  somewhat  broader  than  that  ordinarily  employed  in  amputations.  The 
lower  end  of  the  thigh-bone  should  first  be  removed.  The  saw-cut  may  safely 
be  carried  from  before,  backwards,  or  in  the  opposite  direction,  as  there  is  no 
danger  of  injuring  the  popliteal  vessels.  It  must  be  made  accurately  at  right 
angles  to  the  shaft  of  the  femur,  in  the  antero-posterior  direction  ;  but,  in  the 
transverse,  it  should  be  parallel  to  the  articular  surface,  that  is  to  say,  the  inner 
side  must  be  left  shghtly  the 
longer,  as  the  internal  condyle  is 
naturally  longer  than  the  outer. 
If  the  condyles  retain  their  normal 
shape,  it  is  not  difficult  to  judge 
the  proper  angle  at  which  the 
saw  should  be  held ;  but  if  they 
are  extensively  and  irregularly 
destroyed,  the  following  guide 
may  be  taken.  The  patient  lying 
flat  on  his  back,  the  thigh  is 
flexed  to  a  right  angle,  and  ad- 
ducted  till  the  inner  side  of  the 
knee  corresponds  to  the  middle 
line  of  the  body ;  the  saw  is  then 
to  be  held  parallel  to  the  sm-face 
of  the  table.  A  thin  slice  is  next 
taken  off  the  tibia.  It  is  usually 
recommended  to  cut  from  behind 
forwards  (Fig.  560)   to  avoid 

wounding  the  popHteal  vessels ;  but  if  ordinary  care  be  taken  there  is  no 
risk  of  doing  this,  and  it  is  more  convenient  to  saw  in  the  opposite  direction. 
The  section  must  be  accurately  at  right  angles  to  the  shaft  of  the  tibia  ui  both 
directions. 

It  has  been  recommended  to  saw  the  tibia  concave  and  the  femur  convex, 
using  a  Butcher's  saw,  but  it  is  difiicult  to  do  this  so  that  the  bones  shall  fit 
accurately,  and  the  method  presents  no  advantage  over  the  ordinary  way  of 
operating.    Care  must  be  taken  not  to  remove  more  of  the  bones  than  is  abso- 
lutely necessary,  especially  in  young  subjects,  lest  the  epiphyses  be  completely 
removed,  and  the  growth  of  the  limb  interfered  with.    It  is  usually  sufficient 
to  remove  from  one-third  to  three-fourths  of  an  inch  of  the  tibia,  and  about 
one  inch  or  an  inch  and  a  half  of  the  thigh-bone  (Figs.  561  and  562).  In 
young  children  the  ends  of  the  bones  can  sometimes  be  sliced  off  with  a  knife, 
and  the  amount  taken  away  accurately  limited  to  the  diseased  tissues.    It  not 
unfrequently  happens  that  carious  cavities  are  found  extending  below  the  level 
of  the  section  that  has  been  made  ;  when  this  is  the  case,  it  is  better  to  apply 
the  gouge  to  them  than  to  saw  the  bone  below  their  level.    Should  the 
operation  be  perfomed  for  deformity  consequent  upon  badly  reduced  fractures 
or  dislocations  about  the  knee,  as  has  been  done  successfully  by  Humphry  of 
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Cambridge,  it  may  be  necessary,  in  order  to  bring  the  limb  into  good  position, 
to  remove  a  wedge-shaped  piece  from  one  of  the  bones. 

If  the  patella  be  much  diseased,  it  must  be  removed  ;  if  it  be  only  slightly 
carious,  it  may  be  scraped  or  gouged  out ;  and  if  healthy,  in  accordance  with 
that  principle  of  conservative  surgery  by  which  no  sound  part  is  removed,  it 
should  be  left,  becoming  consolidated  with  and  strengthening  the  joint.  The 
articular  surface  for  the  patella  on  the  thigh-bone,  which  extends  some  way  up 
its  forepart,  may  advantageously  be  sliced  off,  so  as  to  leave  an  osseous  surface, 
instead  of  a  cartilaginous  one,  for  the  attachment  of  the  patella. 

I  have  always  found  the  operation,  as  it  has  just  been  described,  easy  of  per- 
formance and  good  in  its  results  ;  but  various  modifications  are  adopted  by 
different  Surgeons.   Thus,  some  make  one  straight  transverse  incision  ;  others 


,  ,    ,  „      ^  Pic  602  —Upper  End  of  Tibia, 

Fig.  560.— Application  of  Butoliers  Saw  to  "  excised. 

Head  of  Tibia. 

two  parallel  incisions,  one  on  each  side  of  the  patella,  or  an  H-^l^aped  mcision 
and  thus  open  the  articulation  from  the  side.    Jones  of  Jersey,  who  had  giea 
experience  in  this  operation,  advised  that  the  skin  be  dissected  up  by  means  of 
a  semilunar  incision,  and  then  that  the  hgamentum  patella,  be  preserved  by 
being  pushed  with  the  patella  and  the  quadriceps  extensor  tendon  to  one  side 
thTfoint  then  opened,  Ld  the  bones  sawn.    Others  advise  that  the  patella 
alwiys  removed    Vollanann  recommends  a  straight  incision,  passing  ftoin 
Le  condyTe  of  the  femur  to  the  other,  transversely  across  the  middle  of  h 
mtelTa  which  is  then  sawn  through,  so  as  to  expose  the  jomt.    After  he 
Lticulai  ends  of  the  femur  and  tibia  have  been  removed,  the  fragments  of  the 
;S  LHnited  to  each  other  by  sutures  of  -tgut,  car^joW  sdk  or  ™. 
If  its  articular  surface  is  diseased  it  must  be  sliced  off  or         ^  .  J'^^bon^ 
obtained  by  this  method  are  very  good ;  the  patella  readily  un^^^^^^^^ 
and  either  remains  movable  or  becomes  fixed  to  the  femur.    The  ftachmenc 
ofth   quac4e^  extensor  and  ligamentum  patella,  beiug  -^is  "rb^^^^^ 
tendency  to  displacement  of  the  tibia  backwards  after  the  operation  is  counter 
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acted,  and  ia  walking  the  action  of  the  rectus  in  bringing  the  Knib  forwards 
is  preserved. 

After  the  ends  of  the  bones  have  been  removed,  in  cases  of  white  swelling, 
the  pulpy  granulation-tissue  representing  the  synovial  membrane  must  be 
cleaned  away  as  completely  as  possible,  partly  by  scraping  with  a  sharp  spoon 
and  partly  by  the  use  of  scissors  and  forceps.  Some  caution  is  necessary  in 
cleaning  the  posterior  part  of  the  joint  to  avoid  wounding  the  popliteal  vessels. 
The  healing  of  the  wound  is  much  facilitated  and  the  subsequent  suppuration 
diminished  by  this  proceeding.  If  sinuses  existed  before  the  operation,  they 
may  be  scraped  and  cleaned  with  a  solution  of  chloride  of  zinc. 

In  order  to  keep  the  bones  in  position  some  Surgeons  drill  them  obliquely 
at  the  anterior  part  and  secure  them  by  a  couple  of  strong  sutures  of  catgut, 
carbolized  silk  or  wii-e.  Strong  catgut  answers  the  purpose  very  well,  and  will 
not  soften  for  about  two  weeks,  after  which  time  it  is  no  longer  needed.  If 
the  wound  is  not  aseptic  wire-sutures  are  the  best,  if  any  be  used. 

It  is  very  important  that  all  hemorrhage  should  loe  thoroughly  arrested 
before  the  wound  is  closed.  In  some  cases  no  ligatures  will  be  required,  but 
usuaUy  two  or  three  of  the  articular  arteries  furnish  suflficient  hgemorrhage  to 
require  restraint.  The  flap  when  laid  down  will  often  appear  inconveniently 
long  and  thick,  but  it  must  not  be  curtailed,  as  it  will  eventually  contract  and 
fit  well.  As  a  rule  drainage-tubes  are  not  necessary,  and  the  flap  having  no 
tendency  to  become  displaced,  only  requires  a  few  sutures  to  hold  it  in 
position. 

The  result  of  the  operation  will  depend  mainly  on  the  care  taken  in  the 
after-treatment  and  in  the  successful  prevention  of  decomposition  in  the 
discharges.    It  is  essential  for  success  that  the  limb  should  be  kept  at  perfect 
rest  for  the  first  few  weeks  ;  any  apparatus,  therefore,  which  requires  complete 
removal  for  dressing  the  wound  should  be  avoided.    A  narrow  splint  of 
japanned  iron  extending  from  the  buttock  to  the  heel  will  usually  answer  the 
purpose  sufficiently  well.    It  must  be  padded  where  it  is  in  contact  with  the 
thigh  and  the  calf  to  such  an  extent  that  it  is  not  in  actual  contact  with  the 
skin  in  the  ham.   It  must  be  fixed  in  position  by  a  flannel-bandage  above  and 
below  the  knee,  over  which  a  firm  plaster-of-Paris  bandage  must  be  applied. 
Heron  Watson  recommends  a  soft  iron  rod  or  bar,  applied  anteriorly,  reaching 
from  the  groin  to  the  toes.    The  upper  part  is  straight  for  the  thigh,  in  the 
middle  is  an  arch  passing  over  the  knee  ;  the  lower  part  is  straight  for  the  leg, 
and  bent  at  an  angle  forwards  opposite  the  ankle  to  fit  the  dorsum  of  the  foot. 
At  the  lower  end  opposite  the  ankle  is  a  hook  by  which  the  limb  can  be  sus- 
pended.   This  splint  having  been  properly  padded,  is  fixed  in  position  with  a 
plaster-of-Paris  bandage.    Thomas's  splint  with  a  foot-piece  (Fig.  558)  will 
also  be  found  a  very  efficient  apparatus,  and  may  be  secured  above  and  below 
the  knee  with  a  plaster-of-Paris  bandage.    By  any  of  these  means  the  limb 
may  be  immovably  fixed,  while  the  knee  is  sufficiently  exposed  to  allow  of 
dressing.    Whatever  apparatus  is  chosen,  it  must  be  applied  while  the  patient 
18  still  under  chloroform  before  leaving  the  operating  table.    As  soon  as  the 
wound  is  healed,  the  limb  may  be  completely  encased  in  a  plaster-of-Paris  or 
starched  bandage  till  the  bones  are  firmly  united  to  each  other. 
^  If  proper  attention  be  not  paid  to  the  position  of  the  limb,  bowing  outwards 
18  apt  to  take  place.  In  order  to  prevent  displacement,  it  has  been  proposed  to 
aivulc  the  hamstring  tendons  ;  this,  however,  is  never  necessary. 
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The  best  dressing  for  an  excision  of  the  knee  is  that  which  requires  changing 
least  frequently,  and  most  efficiently  prevents  decomposition  of  the  discharges. 
That  described  as  suitable  to  cases  of  erasion  or  arthrectomy  (p.  401)  can  often 
be  used  with  great  advantage.  Whatever  dressing  be  used,  the  maintenance 
of  perfect  rest  is  absolutely  essential.  If  this  be  attended  to,  osseous  anky- 
losis will  ensue,  and  a  good  and  useful  straight  hmb  result.  In  two  cases  I 
have  succeeded  in  getting  a  good  Hmb  with  a  partially  movable  joint ;  both 
these  cases  were  in  children,  and  I  am  disposed  to  think  that  in  young 
patients  this  result  may  often  be  satisfactorily  attained.  In  adults,  however, 
osseous  ankylosis  should  always  be  aimed  at. 

Selection  of  Cases  for  Excision. — It  is  generally  recognized  that  excision 
of  the  knee  should  not  be  undertaken  after  the  age  of  30.  Gant  has  recorded 
cases  successfully  operated  on  as  late  as  53,  but  these  are  quite  exceptional. 
Excision  is  not  as  a  rule  to  be  recommended  in  very  young  children,  as  it  is 
apt  to  arrest  the  growth  of  the  hmb  to  such  an  extent  as  to  render  it  useless 
in  after-hfe.  Moreover,  incision  of  the  joint  or  arthrectomy  is  usually  successful 
at  this  age.  About  14  or  15  is  considered  by  most  Surgeons  the  most  favour- 
able age  for  the  operation.  It  should  not  be  undertaken  when  there  is  any 
visceral  disease,  especially  if  there  is  tubercular  disease  of  the  lungs  or  albu- 
minoid degeneration  of  the  hver.  Extensive  disease  of  the  bones  is  unfavour- 
able to  the  operation.  It  need  hardly  be  said  that  the  operation  should  not  be 
undertaken  when  there  is  hope  of  cure  by  simpler  means.  In  the  International 
Congress  of  1881  Kocher  of  Berne  maintained  that  in  white  sweUing  excision 
of  the  knee  ensures  a  more  rapid  cure  and  a  better  limb  than  any  conservative 
method  of  treatment,  but  this  view  is  not  generally  accepted.  If  the  disease 
is  recognized  sufficiently  early,  and  treated  properly  by  perfect  rest  of  the  joint, 
excision  should  be  required  only  in  exceptional  cases. 

Results. — These  have  to  be  considered  from  two  points  of  view  :  1.  The 
danger  attending  the  operation,  and  2.  The  utility  of  the  lunb  left  after  it._ 

1,  Statistics  have  been  very  abundantly  published  with  regard  to  excision 
of  the  knee,  with  the  object  partly  of  showing  the  absolute  mortality  and 
partly  of  contrasting  excision  with  amputation.  The  general  result  of  the 
older  records  was  to  show  that  about  30  per  cent,  of  all  excisions  of  the  knee 
were  fatal  chiefly  from  septicemia,  pyaemia  and  exhaustion  from  prolonged 
suppuration,  and  that  the  mortality  after  amputation  for  disease  of  the  knee 
was  about  the  same.  This  heavy  death-rate  has,  however,  been  gi-eatly  re- 
duced, partly  by  the  operation  being  undertaken  at  an  earlier  period,  and  not 
only  as  a  last  resource  in  order  to  save  life,  and  partly  by  the  modern  improve- 
ments in  the  treatment  of  wounds.  The  following  may  be  given  as  examples 
of  later  results.  Holmes  states  that  at  Guy's  Hospital,  where  some  of  the 
Surgeons  are  strong  advocates  of  early  excision  performed  with  antiseptic 
precautions,  89  joints  were  excised  in  a  period  of  5  years  with  only  6  deaths. 
Kocher,  also  an  advocate  of  early  antiseptic  excision,  m  1881  recorded  64 
cases  with  six  deaths,  3  from  septic  poisoning  in  the  early  days  of  the  anti- 
septic treatment,  1  from  haemorrhage,  1  from  carbolic  acid  poisoning,  and  1 
from  acute  tuberculosis.  Messing,  in  order  to  iUustrate  the  effects  of  the 
mode  of  dressing,  has  collected  92  cases  from  the  hospital  at  Kiel ;  21  were 
performed  before  the  introduction  of  the  antiseptic  treatment,  of  these,  7  diett 
directly  from  the  operation  ;  23  were  treated  by  antiseptic  methods  involving 
frequent  change  of  dressing,  and  of  these  2  died  ;  the  remaining  48  cases  were 
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treated  by  the  lasting  antiseptic  dressing,  and  of  these  only  1  died,  from 
i^mophiha.  Of  the  92  cases,  14  underwent  subsequent  amputation.  Sack 
of  Dorpat,  in  1880  published  the  results  of  144  cases  treated  antiseptically  by 
various  Surgeons  ;  of  these,  25  or  17*3  per  cent,  died  ;  4  from  infective  pro- 
cesses in  the  wound,  13  from  tuberculosis  and  other  general  diseases  existing 
before  the  operation,  1  fi-om  chloroform,  and  1  from  carbolic  acid  poisoning, 
2  from  causes  unconnected  with  the  operation,  and  4  from  causes  not  stated. 
Of  the  119  who  survived,  11  underwent  subsequent  amputation,  making 
exactly  75  per  cent,  of  successes  and  25  per  cent,  of  failures. 

As  in  the  present  day  amputation  is  only  performed  in  those  cases  in  which 
from  visceral  disease,  extensive  implication  of  the  soft  parts  and  bones  or 
advanced  age,  excision  is  no  longer  practicable,  no  fair  comparison  can  be  made 
between  the  two  operations  as  regards  mortality. 

2.  The  second  point  that  has  to  be  determined,  is  as  to  the  Utility  of  the 
Limb  after  the  Operation. 

On  this  point,  the  result  of  recorded  cases  is  in  favour  of  the  operation.  In 
one  of  Park's  cases,  operated  on  in  1783,  that  Sui'geon  states  that  the  patient 
(a  sailor),  seven  years  after  the  operation,  "was  able  to  go  aloft  with  consider- 
able agility,  and  to  perform  all  the  duties  of  a  seaman."  In  some  of  the  latter 
cases  the  result  has  been  equally  good.  One  of  Jones's  patients  (a  boy) 
"  could  run  and  walk  quickly  without  any  aid  of  a  stick,  could  stand  on  the 
limb  alone,  and  pirouetted  and  hopped  two  or  three  yards  without  putting  the 
sound  limb  to  the  ground."  In  several  of  my  own  cases  an  excellent,  strong 
and  straight  hmb  has  been  left,  useful  for  all  ordinary  purposes.  In  a  case 
which  I  examined  seven  years  after  the  operation,  the  limb  was  well  nourished, 
straight,  firmly  ankylosed,  and  but  very  little  shortened.  The  patient,  a  lad 
of  twenty,  could  walk  eight  or  ten  miles,  and  even  jump  and  stand  on  the 
hmb  without  the  least,  pain,  sign  of  weakness,  or  difficulty.  In  very  young 
children  the  result  of  the  operation  is  not  satisfactory,  the  leg  continuing 
shortened  and  wasted,  not  developing  with  the  rest  of  the  body.  This  is  appa- 
rently due  to  and  dependent  upon  the  removal  of  the  epiphysis  of  the  tibia,  on 
the  integrity  of  which  the  growth  of  that  bone  is  dependent. 

After  the  operation,  osseous  ankylosis  takes  place  with  a  firm  cicatrix  ;  the 
limb  is  shortened  from  one  to  three  inches,  according  to  the  amount  of  bone 
removed,  but  by  means  of  a  high-heeled  shoe  this  inconvenience  is  greatly 
remedied.  It  has  been  urged  against  excision  of  the  knee-joint,  that  convales- 
cence is  tedious  and  prolonged  ;  but  this  argument  can  with  justice  have  but 
little  weight.  If  a  useful  limb  can  be  preserved  to  the  patient,  it  can  matter 
but  little  if  a  few  additional  weeks  be  devoted  to  the  procedure  by  which  it  is 
obtained  ;  and,  indeed,  it  is  a  question  whether  in  many  cases  the  patient  may 
not  be  able  to  walk  just  as  soon  after  the  excision  of  the  knee-joint  as  after 
amputation  of  the  thigh  ;  for,  as  has  been  very  properly  remarked,  though  the 
amputation-wound  may  be  healed  in  three  or  four  weeks,  it  may  be  as  many 
months  before  an  artificial  limb  can  be  worn. 

On  the  whole  from  the  evidence  before  us,  it  may  be  concluded  that 
whenever  it  is  practicable  excision  is  preferable  to  amputation,  as  involving  less 
mutilation  and  but  httle  more  risk.  In  the  statistics  collected  by  Sack  above 
quoted,  13  out  of  25  deaths  arose  from  visceral  disease  existing  before  the 
operation.  If  these  cases  had  been  submitted  to  amputation  probably  many 
of  them  would  have  recovered,  and  the  death-rate  of  the  excisions  would  have 


4o8 


EXCISION  OF  JOINTS. 


been  reduced  to  under  10  per  cent.  The  operation  should  not  be  put  off  too 
long,  till  the  patient  is  exhausted  by  pain  and  discharge,  and  the  tissues  round 
the  joint  are  perforated  by  numerous  sinuses  ;  but,  on  the  other  hand,  it  can 
hardly  be  considered  justifiable  to  ]-esort  to  excision  without  a  fair  effort  to 
cui'e  the  disease  by  simple  treatment,  and  in  many  cases  it  is  now  replaced  by 
incision  or  arthrectomy.  Every  case  must  be  decided  on  its  own  merits,  and 
the  results  obtained  will  be  in  proportion  to  the  judgment  shown  by  the 
Surgeon  in  selecting  the  proper  cases.  In  a  doubtful  case  there  is  another 
consideration  which  cannot  be  altogether  discarded  in  enabling  us  to  form  a 
judgment  as  to  the  preferable  operation.  And  it  is  this,  that,  in  consequence 
of  recent  improvements  in  surgical  mechanics,  artificial  limbs  are  now  con- 
structed of  so  durable  and  useful  a  character,  as  to  supply  to  a  great  extent  the 
loss  sustained  by  amputation,  and  this  more  particularly  if  the  limb  have  been 
removed  early  in  life,  when  the  patient  can  more  readily  adapt  himself  to  new 
methods  of  progression. 

Bones  of  the  Leg. — The  Tiljia  is  very  frequently  the  seat  of  caries  in  the 
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upper  and  lower  epiphyses,  and  of  necrosis  in  the  shaft,  requiring  paitial 
operation  for  the  removal  of  the  diseased  portions.  Occasionally,  as  a  result 
of  acute  necrosis,  a  very  considerable  extent  of  the  shaft,  indeed  the  whole  of 
it,  may  be  removed  as  a  loosened  sequestrum,  from  the  interior  of  the  periosteiun, 
more  or  less  consohdated  and  strengthened  by  the  deposit  of  new  bone.  Such 
operations  present  nothing  special,  and  the  result  is  usually  very  satisfactory, 
the  limb  that  is  left  being  strong,  useful,  and  sound. 

The  Fibula  is  less  frequently  the  seat  of  operation,  but  it,  like  the  tibia 
may  require  partial  removal.  In  one  case,  that  of  a  child  six  years  of  age,  I 
successfully  removed  the  whole  of  the  necrosed  fibula.  This  operation  is 
readily  done  by  slitting  up  the  sinuses  in  a  direction  so  as  to  expose  the 
sequestrum,  which  may  then  be  drawn  out  without  difficulty  (Figs.  563  and 
564).  After  the  operation  an  inner  sphnt  must  be  applied,  in  order  to  obviate 
the  tendency  to  varus  which  will  ensue.  In  the  case  from  which  the  annexed 
drawings  are  taken,  very  considerable  repair  took  place  from  the  periosteum 
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and  soft  tissues  along  the  line  of  bone  that  had  been  removed  ;  and  the  child, 
when  examined  two  years  after  the  operation,  had  an  excellent,  well-nourished, 
and  useful  limb.  The  foot,  however,  had  a  tendency  to  be  drawn  inwards, 
apparently  owing  to  the  flexors  having  overcome  the  antagonism  of  the 
peroneal  extensors.  This  deviation  inwards  was  counteracted  by  the  patient 
wearing  a  properly  constructed  boot,  with  which  walking  was  perfectly  easy. 

Foot. — In  looking  at  the  division  of  the  foot  into  its  three  great  component 
parts — toes,  metatarsus,  and  tarsus, — we  shall  perceive  that  firmness  of  gait  is 
given  by  the  foot  resting  on  the  heel  behind,  and  on  the  ball  in  front  formed 
by  the  projection  of  the  broad  line  of  the  metatarso-phalangeal  articulations, 
more  particularly  that  of  the  great  toe  ;  whilst  elasticity  is  communicated  to 
the  tread  by  the  play  of  the  toes  and  metatarsal  bones.  The  elasticity  of  the 
foot  may  be  lost  without  any  very  serious  inconvenience  to  the  patient,  but 
the  presei-vation  of  stability  and  firmness  are  of  essential  importance  ;  and  as 
these  are  secm-ed  by  the  heel,  the  ball  of  the  great  toe,  and  the  breadth  of  the 
anterior  part  of  the  foot,  these  are  the  most  important  parts  to  preserve  in  all 
resections  of  this  part  of  the  body. 

In  no  region  of  the  body  have  the  good  effects  of  modern  conservative 
surgery  been  more  distinctly  shown  than  in  the  Tarsus.  In  the  "  good  old 
times  "  of  Surgery,  if  a  person  had  a  "  white  swelling  "  of  the  bones  of  the 
foot,  or  a  diseased  tarsus,  he  was  at  once  condemned  to  amputation  of  the  limb. 
No  distinction  was  drawn  between  disease  of  the  diflFerent  parts  of  the  foot, 
nor  any  attempt  made  to  save  the  sound,  by  the  sacrifice  of  the  diseased,  part. 

Until  a  comparatively  recent  period,  indeed,  "  diseased  tarsus  "  was  described 
as  a  whole.    Surgeons  did  not  endeavour  to  make  out  the  exact  extent  and . 
amount  of  the  disease,  and  any  case  described  as  "  diseased  tarsus  "  was  looked 
upon  as  requiring  amputation  of  the  leg.    The  rule  of  practice  then  observed 
was,  amongst  the  wealthier  classes — those  who  could  afford  the  expense  of  a 
"  cork  leg  " — to  amputate  a  little  above  the  ankle  ;  but,  amongst  the  poorer 
classes,  to  remove  the  leg  about  a  couple  of  inches  below  the  knee,  so  as  to  give 
the  patient  a  stump  which,  when  bent,  would  fit  into  the  socket  of  a  wooden 
pm.    Thus,  in  the  latter  case  especially,  not  only  was  the  leg,  itself  perfectly, 
sound,  sacrificed,  but  the  patient  was  exposed  to  great  additional  danger  ;  for 
the  mortality  after  amputation  increases,  mieris  paribus,  in  exact  proportion 
as  we  approach  the  trunk.    This  practice  continued  to  prevail  until  Chopart 
drew  some  distinctions  between  the  treatment  to  be  pursued,  according  as 
the  disease  affected  the  anterior  or  the  posterior  tarsal  bones  and  articulations. 
He  showed  that,  when  the  anterior  articulations  only  were  affected,  amputation 
at  the  junction  of  the  astragalus  and  calcaneum  with  the  scaphoid  and  cuboid 
—an  operation  which  goes  by  the  name  of  "  CJhopart's  amputation  " — ought  to 
be  performed  ;  thus  removing  the  whole  of  the  disease,  and  allowing  the  patient 
to  recover  with  a  shortened  foot,  with  the  heel  preserved — one  on  which  he 
could  bear  the  weight  of  his  body,  and  which  would  be  highly  useful  to  him. 

_  The  next  step  in  the  conservative  surgery  of  the  lower  extremity,  in  cases  of 
diseased  foot,^  was  the  operation  introduced  by  Syme— that  of  disarticulation 
at  the  ankle-joint.  This  was  certainly  a  great  advance  ;  for,  the  flap  being 
taken  from  the  heel,  the  patient  has  a  stump  on  which  he  can  bear  firmly 
The  operation  is  also  a  vexy  safe  one.  According  to  0.  Weber,  only  17  deaths 
occurred  in  101  cases  of  this  operation.  I  have  performed  it  many  times 
without  a  death. 
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Since  the  introduction  of  anesthetic  agents,  Conservative  Surgery  has  made 
great  strides  ;  and  I  think  Conservatism  in  Surgery  may  be  regarded  as  the 
necessary  result  of  Aneesthesia.  For,  although  operations  of  this  kind  were 
performed  years  ago  by  Park,  the  Moreaus,  and  others,  and  their  utility 
demonstrated,  yet  the  operations  of  gouging,  scraping,  and  partial  resection 
were  so  horribly  painful,  and  occupied  so  much  time  in  their  performance, 
that  patients  dreaded  to  submit  to,  and  Surgeons  declined  to  undertake,  them. 
Of  late  years  Surgeons  have  learned  to  discriminate  disease  of  one  part  of  the 
tarsus  from  that  of  another,  and  to  apply  appropriate  treatment  to  each. 

Looking  at  the  subject  from  a  diagnostic  point  of  view— and  the  treatment 
is  most  intimately  connected  with  minute  and  accurate  diagnosis — we  find 
that  the  pathology  of  diseases  of  the  tarsus  is  closely  connected  with  its 
healthy  anatomy.  Composed  of  seven  bones,  it  presents  fom-  distinct  articula- 
tions. By  the  term  "  articulation,"  applied  to 
the  tarsus,  I  do  not  mean  merely  the  connec- 
tion of  contiguous  bones  with  each  other,  but 
distinct  synovial  sacs  shut  off  from  communi- 
cation with  other  synovial  sacs  in  the  foot. 
These  are  well  represented  in  the  annexed 
diagram  (Fig.  565).  The  posterior  calcaneo- 
astragaloid  is  the  first  of  them  ;  next  comes 
the  {a)  anterior  calcaneo-asiragaloid,  the  synovial 
membrane  here  serving  also  for  the  astragalo- 
scaphoid;  the  calcaneo-culoid  {i)  is  the  third  ; 
and  the  anterior  tarsal  synovial  nwmlrane  (c) 
is  the  fourth  and  largest  of  all,  and  the  most 
important  in  a  surgical  aspect.  It  extends 
between  the  scaphoid  and  the  three  cuneiform 
and  the  cuboid  bones,  between  the  cuneiform 
bones  themselves,  between  the  two  outer 
cuneiforms  and  the  bases  of  the  second  and 
third  metatarsal  bones,  and  also  between  the 
external  cuneiform  and  the  cuboid.  The 
articulation  between  the  cuboid  and  the  last 
two  metatarsal  bones  is  shown  at  d;  and  e  is 
that  between  the  internal  cuneiform  and  the 
first  metatarsal  bones.    These  two  (d  and  e)  are  not,  strictly  speaking,  tarsal 

joints.  .  . 

In  the  vast  majority  of  cases,  so  far  as  my  experience  goes,  it  is  the  oss^us 
structures,  and  not  the  articulations,  which  are  primarily  diseased.  The 
bones  being  cancellous,  far  removed  from  the  centre  of  circulation,  and 
exposed  to  alterations  of  temperature,  readily  become  the  seat  of  congestion 
and  caries,  but  rarely  of  necrosis  ;  and  in  strumous  subjects  very  common  y 
become  infected  with  tubercle.  Caries,  once  set  up  in  bones,  speedily 
imphcates  the  articulations  secondarily. 

Now  it  will  easily  be  understood,  on  casting  an  eye  on  the  arrangement  oi 
the  tarsal  synovial  membranes,  that  the  extent  of  disease  will,  m  a  great 
measure,  depend  upon  its  original  seat.  Thus,  a  person  may  have  disease  m 
the  OS  calcis,  extending  even  to  the  cuboid,  with  very  little  hkehhood  of  ts 
proceeding  farther  for  a  length  of  time.    Such  disease  is  limited  to  the  outer 
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Fig.  665.— Diagram  of  Synovial  Mem- 
branes of  the  Foot. 
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part  of  the  foot,  does  not  involve  its  integrity,  and  readily  admits  of  removal 
by  operation.  But  let  him  have  disease  springing  up  in  the  scaphoid,  or  in  one 
of  the  cuneiform  bones,  or  in  the  bases  of  the  second  or  third  metatarsal  bones, 
and  the  morbid  process  will  rapidly  spread  through  the  whole  of  the  anterior 
and  inner  part  of  the  tarsus,  and,  in  all  probability,  no  operation  of  resection 
can  be  advantageously  employed.  Hence  the  seat  of  disease  influences  materially 
its  amount  and  extent,  and  the  kind  of  operation  required. 

When  the  foot  is  affected  by  strumous  disease  it  becomes  painful,  the 
patient  being  unable  to  bear  upon  the  toes  or  anterior  ball  of  the  foot. 
Swelling  of  an  uniform  character  takes  place,  with  tenderness  at  some  point 
opposite  the  bones  or  articulations  that  are  chiefly  involved  ;  and  eventually 
abscesses  form,  leaving  sinuses  through  which  the  probe  passes  down  upon 
softened  and  carious  bone.  These  evidences  of  disease  are  usually  much 
marked  about  the  dorsum  and  sides,  where  the  bones  are  most  superficial, 
the  sole  being  often  comparatively  free — an  important  point  in  reference  to 
operation. 

The  bones  that  are  most  frequently  the  seat  of  primary  disease  are  the 
calcaneum,  the  astragalus,  the  scaphoid,  the  cuboid,  and  the  metatarsal  bone 
of  the  great  toe.  When  the  disease  is  limited  to  one  or  two  of  these  bones, 
excision  is  usually  practicable  ;  but  when  it  extends,  through  the  influence  of 
the  connecting  articulations,  to  other  bones  of  the  tarsus  or  metatarsus, 
partial  amputation  wiU  probably  be  required. 

,  Primary  disease  of  the  articulations  of  the  foot  is  a  less  frequent  cause  of 
operation  than  caries  of  the  tarsal  bones  leading  secondarily  to  an  implication 
of  the  contiguous  articulations  ;  and  the  particular  operation  required  will,  in 
a  great  measure,  depend  upon  the  extent  of  implication  of  the  synovial  mem- 
branes of  the  foot.  When  the  calcaneo-astragaloid  or  the  calcaneo-cuboid 
articulations  are  alone  aflFected,  with  their  contiguous  bones,  resection  of  the 
bones  and  joints  implicated  will  often  be  attended  by  very  satisfactory  results ; 
but  when  the  large  anterior  tarsal  synovial  membrane  is  in  a  state  of  chronic 
disease,  either  primary  or  secondary  to  disease  of  the  scaphoid,  the  cuneiform, 
or  of  either  of  the  metatarsal  bones  connected  with  it,  then  resection  is 
scarcely  admissible,  and  Chopart's  amputation  offers  the  best  means  of  relief. 
Inflammation  of  the  large  and  complicated  anterior  tarsal  synovial  membrane 
commonly  commenoes  in  disease  of  the  scaphoid.  It  may,  usually,  be 
recognized  readily  enough  in  its  earlier  stages  by  the  pain  and  swelling  that  take 
place  across  the  line  of  articulation  between  the  scaphoid  and  cuneiform  bones, 
the  pain  being  greatly  increased  by  bending  the  foot  down,  and  extending 
across  the  whole  breadth  of  the  foot.  Although  it  is  usually  most  severe  at 
the  inner  side,  which  is  the  first  affected,  yet  the  external  section  of  this  com- 
pHcated  articulation,  that  between  the  external  cuneiform  and  the  cuboid,  be- 
coming involved,  causes  pain  in  the  outer  side  of  the  foot  as  well.  In 
the  more  advanced  stages  of  this  disease,  the  foot  assumes  a  remarkable 
bulbous  or  clubbed  appearance  ;  the  symmetry  of  the  heel  and  the  outline  of 
the  ankle  are  unimpaired,  but  the  fore  part  and  dorsum  of  the  foot  are  greatly 
swoUen,  glazed,  and  sometimes  perforated  by  sinuses  discharging  thin  pus. 
I  look  upon  this  disease  of  the  anterior  tarsal  synovial  membrane  as  a  distinct 
affection  of  the  foot,  requiring  to  be  diagnosed  from  the  other  strumous  in- 
flammations, and  in  its  advanced  stages  demanding  Chopart's  amputation. 
..  It  may  be  stated  generally  that  the  result  of  disease  of  the  tarsus  will  be 
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dependent  mainly  upon  whether  it  is  acute  or  chronic,  progressive  or  stationary, 
diffused  or  limited.  When  it  is  acute,  its  limit  cannot  be  defined,  and  after 
the  removal  of  one  portion  the  disease  may  be  lighted  up  afresh  in  the  struc- 
tui-es,  osseous  or  articular,  that  have  been  left.  When  progressive,  there  will 
be  found  be  a  general  tendency  to  disease  in,  or  disorganization  of,  the 
tarsal  structures,  and  partial  operation  can  be  productive  of  little  good.  When 
it  is  diffused,  extending  into  the  large  anterior  tarsal  or  tarso-metatarsal  articu- 
lations, partial  operation  can  avail  nothing.  It  is  in  those  cases  in  which  the 
disease  is  chronic,  limited,  and  stationary,  or  nearly  so,  that  excision  and  partial 
operation  can  be  beneficial.  In  cases  of  this  last  kind,  more  especially  in 
young  childi-en,  no  formal  operation  of  excision  of  any  particular  bone  should 
be  undertaken  before  an  attempt  has  been  made  to  cure  the  disease  by  scraping 
as  described  in  the  chapter  on  the  Diseases  of  Bones  (p.  289). 

Excision  of  Tarsal  Bones. — Any  one  of  the  tarsal  bones  may  be  the  seat 
of  primary  disease,  which  may  be  limited  to  the  bone  originally  implicated,  or 

may  extend  to  neighbouring  articu- 
\  lations,  or  through  the  whole  tarsus. 

\  There   are,   however,  four  bones 

\  which  may  be  looked  upon  as  the 

most   frequent   centres   of  tarsal 
disease — viz.,  the   Os   Calcis,  the 
—  — ^  Astragalus,  the  Scaphoid,  and  Cu- 

boid ;  and  as  regards  frequency, 
"-^^    they  are  affected  in  the  order  given. 
"""^^       The  Os  Calcis,  from  its  exposed 
^^.^--^      situation,  large  size,  and  spongy 
structure,  is  more  frequently  the 

.   Fig.  SOO.-Disease  of  Os  Calcis  and  Cuboid,  and  of       coof  nf  f.nn'pB  nnrl  npprnsis  than  flnV 
Calcaueo-Cuboid  Joint :  Lines  of  Incision.  Seat  01  CaXlCS  ana  nCCrOSlS  tnan  any 

:  •  .  of  the  other  tarsal  bones.  Very 

commonly  the  disease  is  limited  to  this  bone  ;  in  other  instances  it  extends 
into  the  calcaneo-astragaloid  or  calcaneo-cuboid  articulations. 

When  the  disease  is  situated  in  the  posterior  or  lateral  part  of  the  lone,  the 
■neighbouring  articulations  are  seldom  involved,  and  then  the  removal  of  the 
morbid  structures  by  gouging  or  scraping  with  sharp  spoons  will  usually 
succeed  in  effecting  a  cure.  I  have  frequently  had  occasion  in  this  way  to 
scoop  out  great  portions,  sometimes  the  whole  of  the  interior  of  the  calcaneum, 
with  the  most  excellent  results.  Even  >vhen  the  cuboid  is  extensively  im- 
plicated as  well,  and  the  calcaneo-cuboid  articulation  is  the  seat  of  disease,  the 
disorganized  structures  may  often  be  removed  by  gouging  and  partial  resection, 
as  in  the  case  of  which  the  cut  (Fig.  56G)  is  a  good  representation,  where,  by 
means  of  a  X-shaped  incision,  these  bones  were  exposed,  and  their  carious 
portions  gouged  out.  Should,  however,  the  caries  have  affected  the  siqjerior 
or  anterior  portions  of  the  hone,  then  the  implication  of  the  astragaloid  or 
cuboid  articulations  may  render  the  excision  of  the  whole  bone  necessary,  as 
the  only  means  of  preventing  extension  of  secondary  mischief  to  the  tareus 
generally.  So  unfrequent,  however,  is  disease  of  the  articular  aspects  of  this 
bone,  that  its  complete  removal  is  very  seldom  necessary.  Out  of  at  least  fifty 
cases  of  caries  of  the  os  calcis  that  have  been  under  my  care,  I  have  had 
occasion  to  excise  the  whole  bone  only  once  ;  and  Fergusson  states  that  he  has 
never  yet  found  it  necessary  to  do  this  operation.    Indeed,  excision  of  the 
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OS  calcis  should  not  be  lightly  undertaken.  The  large  size  of  the  bone,  its 
importance  as  a  basis  of  support  to  the  body,  and  as  the  point  of  attacliment 
of  the  strong  muscles  of  the  calf,  should  induce  the  Surgeon,  whenever  prac- 
ticable, to  avoid  its  complete  extirpation,  and  to  limit  himself  to  the  application 
of  the  gouge,  or  sharp  spoon,  even  though  he  may  have  to  scoop  out  the  whole 
of  the  interior  of  the  bone,  leaving  httle  more  than  an  osseous  shell.  This 
will  fiU  up  with  dense  fibroid  tissue,  which  will  probably,  eventually  undergo 
partial  ossification,  and  leave  the  foot  as  useful  as  ever. 

Operation.— Excision  of  the  os  calcis  is  usually  performed  by  turning  a 
heel-flap  back,  and  then  carrying  incisions  forward  into  the  sole  of  the  foot 


by  which  another  flap  is  turned  up,  and  the  calcaneo-cuboid  articulation 
exposed  and  opened  ;  after  which  the  knife  is  canied  between  the  astragalus 
and  calcaneum,  and  the  latter  bone  detached.  By  this  operation  the  sole  of 
the  foot  is  somewhat  extensively  incised,  and  cicatrices  are  left  over  the 
heel. 

In  order  to  avoid  this  inconvenience,  I  have  found  that  exartioulation  of  the 
08  calcis  may  readily  be  performed  in  the  following  way.  The  patient  lying  on 
his  face,  a  horseshoe  incision  is  carried  from  a  little  in  front  of  the  calcaneo- 
cuboid articulation  round  the  heel,  along  the  sides  of  the  foot,  to  a  correspond- 
ing point  on  the  opposite  side.  The  elliptical  flap  thus  formed  is  dissected  up, 
the  knife  being  cai-ried  close  to  the  bone,  and  the  whole  under  surface  of  the 
OS  calcis  thus  exposed.    A  perpendicular  incision,  about  two  inches  in  length, 
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is  then  made  behind  the  heel  in  the  mid-hne  and  into  the  horizontal  one. 
The  tendo  Achillis  is  then  detached  from  its  insertion  by  the  periosteal 
elevator  and  the  two  lateral  flaps  are  raised  if  possible  with  the  periosteum 
by  means  of  the  elevator,  aided  if  necessary  by  the  knife  (Fig.  567).  The 
knife  is  then  carried  over  the  upper  and  posterior  part  of  the  os  calcis,  the 
articulation  is  opened,  the  interosseous  ligaments  are  divided,  and  then,  by  a 
few  touches  with  the  point,  the  bone  is  detached  from  its  connections  with 
the  cuboid.  This  bone,  together  with  the  astragalus,  must  then  be  examined  ; 
and  if  any  disease  be  met  with,  the  gouge  should  be  applied.  Should  anky- 
losis have  taken  place  between  the  os  calcis  and  the  astragalus,  the  bones 
may  readily  be  divided  by  means  of  Butcher's  saw.  By  this  operation  all 
injury  to  the  sole  is  avoided ;  and  the  open  angle  of  the  wound  being  the 
most  dependent,  a  ready  outlet  is  afforded  for  the  discharges. 

The  drawing  (Pig,  568)  gives  an  excellent  representation  of  the  state  of  the 
foot  of  a  girl  before  and  after  the  excision  of  a  diseased  os  calcis — a  somewhat 
flattened  but  most  useful  foot  resulting, 

OUier's  Method. — Oilier  has  described  a  mode  of  removing  the  os  calcis 
somewhat  diff'ering  from  the  above.  A  curved  incision,  commencing  on  the 
outside  of  the  tendo  Achillis,  at  the  level  of  the  ankle-joint,  is  carried  down 
as  far  as  the  external  tuberosity  of  the  os  calcis,  and  thence  along  the  side 
of  the  foot  as  far  as  the  base  of  the  fifth  metatarsal  bone.  The  flap  being 
raised,  the  periosteum  and  tendo  Achillis  are  separated  from  the  bone, 
which  is  then  further  denuded  of  its  periosteum  as  far  as  can  be  reached,  the 
ligamentous  attachments  are  divided,  and  the  bone  is  removed.  In  fact,  in 
caries  of  the  os  calcis,  it  may  often  be  found,  as  in  performing  Syme's  amputa- 
tion, that  the  thickened  periosteum  strips  off  the  softened  and  carious  bone 
as  readily  as  the  peel  off  an  orange  ;  hence  a  formal  process  of  dissection  is 
scarcely  needed.  , 

History  and  Results. — Excision  of  the  os  calcis  is  a  very  successful 
operation.  It  seems  to  have  been  first  performed  by  Monteggia  in  1813  ;  the 
result  appeared  promising,  when  the  patient  died  of  scrofulous  disease.  The 
operation  then  fell  into  abeyance  for  twenty-four  years,  when  Robert,  in  1837, 
in  a  case  of  necrosis  of  the  bone,  removed  the  diseased  portion,  leaving  the 
healthy  peripheral  layer.  The  same  Surgeon,  in  1844,  in  a  case  of  caries, 
removed  the  whole  bone  with  the  exception  of  its  upper  articular  surface  and 
the  inner  side  of  the  body.  Greenhow  of  Newcastle,  in  tins  country,  and 
Rigaud,  in  France,  appear  to  have  been  the  first  Surgeons  who  successfully 
excised  the  whole  of  the  os  calcis.  Their  cases  both  occurred  in  1848  ;  and 
since  that  time  the  operation  has  been  performed  in  a  large  number  of  cases 
in  this  country  and  in  America,  and  established  as  one  of  the  many  important 
developments  made  in  late  years  by  Conservative  Surgery.  In  France,  it 
seems  to  have  met  with  little  favour,  though  it  has  been  successfully  performed 
there  in  several  instances,  by  Oilier,  Giraldes,  and  some  other  Surgeons. 

Polaillon,  of  Paris,  in  an  able  article  wi'itten  in  1869,  with  the  object  of 
advocating  'the  performance  of  the  operation,  has  collected  the  records  of  64 
cases  Of  these  he  sets  aside  9,  of  which  he  has  not  been  able  to  find  sufficiently 
accurate  statements  as  to  the  result.  Of  the  remaining  55,  39  were  successful— 
this  term  implying  that  the  patients  were  enabled  aflerwards  to  walk  without 
artificial  apparatus  or  support.  Of  the  remaining  16,  in  C,  crutches  or  other 
apparatus  were  necessary ;  in  7,  subsequent  amputation  was  demanded  on 
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account  of  return  of  the  disease  or  inutility  of  the  foot ;  and  there  were  3 
deaths.  Eesection  of  the  entire  bone — in  a  few  cases  with  other  portions  of 
the  tarsus — appears  to  have  been  performed  in  39  of  the  55  cases  ;  of  these, 
30  were  altogether  successful ;  in  4,  artificial  support  was  necessary ;  2  required 
subsequent  amputation ;  and  3  died.  The  operation,  according  to  Polaillon, 
has  been  more  successfal  in  children  than  in  adults.  He  states  that,  of  12  cases 
under  10  years  old,  all  were  successful ;  between  the  ages  of  10  and  20,  there 
were  14  successful  cases,  and  3  failui-es  ;  between  20  and  30,  7  successes  and  9 
failm-es ;  and  between  30  and  40,  6  successful  cases  and  3  failures.  Repro- 
duction of  the  bone  occurred  in  12  cases;  11  being  in  individuals  under  20 
years  of  age. 

The  Astragalus  is  situated  in  a  position  of  great  surgical  importance. 
Articulating  with  the  malleolar  arch  above,  with  the  calcaneum  below,  and 
with  the  scaphoid  in  front — forming,  as  it  were,  the  keystone  of  the  foot — it  is 
perfectly  evident  that  any  disease  commencing  in  it  is  very  likely  to  spread 
to  and  involve  all  the  more  important  structures  of  the  foot.  Seldom,  indeed, 
does  disease  originating  in  this  bone  long  remain  confined  to  it ;  and,  so  far  as 
my  experience  goes,  gouging  operations,  even  if  performed  at  an  early  period, 
are  rarely  of  much  benefit,  the 
morbid  process  continuing  to  ex- 
tend notwithstanding  their  employ- 
ment. Indeed,  in  diseased  astra- 
galus, I  believe  that  excision  ought, 
as  a  rule,  to  be  practised  in  prefer- 
ence to  gouging,  contrary  to  what 
is  the  case  in  the  calcaneum. 

Disease  primarily  originating  in 
the  astragalus  may  spread  in  three  Kg.  569.— Disease  of  Astragalus, 

directions  :  upwards  into  the  ankle- 

jomt,  downwards  to  the  calcaneum,  forwards  to  the  scaphoid,  and  thence 
tlu-ough  the  large  anterior  synovial  membrane  to  the  rest  of  the  tarsal  bones.- 
The  treatment  will  vary  according  to  the  direction  and  extent  of  the  disease. 
It  may  be  arranged  under  four  heads. 

1.  When  the  astragalus  alone  is  diseased  we  find  what  is  seen  in  the 
drawing  (Fig.  569),  which  represents  the  foot  of  a  boy  whose  astragalus  I 
excised— swelling  just  in  front  of  the  malleolar  arch,  with  fistulous  openings 
leading  down  to  the  diseased  astragalus;  the  anterior  part  of  the  foot  and  the 
heel  being  quite  sound.  If  the  disease  be  Hmited  to  the  outer  side  of  the 
bone,  or  to  its  head,  it  is  possible  that,  by  freely  opening  the  sinuses  and 
applying  the  gouge,  the  caries  may  be  entirely  removed.  But  this  operation 
is  not  so  satisfactory  here  as  elsewhere  in  the  foot,  as  it  is  by  no  means  easy 
to  avoid  opening  the  astragalo-scaphoid  articulation  ;  and  if  this  be  done, 
disease  will  probably  extend  through  the  tarsal  articulations.  Excision  of  the 
astragalus  alone,  though  sometimes  required  for  disease,  is  perhaps  more 
frequently  called  for  in  those  cases  of  compound  dislocation  in  which  the 
bone,  having  been  thrown  out  of  its  bed  becomes  carious  or  necroses. 

The  operation  of  excision  of  the  whole  of  the  astragalus  for  disease  may  be 
done  as  follows.  A  curved  incision,  from  four  to  six  inches  in  length,  should 
be  made  immediately  behind  the  outer  malleolus,  and  carried  forward  on 
the  outer  part  of  the  dorsum  of  the  foot  to  opposite  the  fore  part  of  the  bone 
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The  divisions  of  the  external  lateral  ligament  of  the  ankle-joint  are  then  cut. 
across,  and  the  tendons  of  the  peroneus  brevis  and  tertius,  and  the  extensor 
brevis  digitorum  muscle,  divided.  But  the  mass  of  extensor  tendons  in  front 
of  the  foot,  with  the  dorsalis  pedis  artery,  must  be  left  untouched.  These 
should  be  drawn  forcibly  inwards.  The  peroneus  longus  tendon  may  l^e  drawn 
backwards.  The  foot  is  then  strongly  twisted  inwards,  the  astragalus  cleared, 
and  its  ligaments  divided  from  the  outer  side  in  succession  as  they  present 
themselves.  When  the  operation  is  done  for  disease  of  the  bone,  these 
structures  will  usually  be  more  or  less  softened  and  disorganized  ;  when  for 
injury,  they  will  in  a  great  measm-e  have  been  torn  through.  Hence,  in 
actual  -operation,  the  same  steps  cannot  be  followed  so  methodically  as  may  be 
done  on  the  dead  subject.  The  bone  must  now  be  seized  with  lion-forceps 
and  drawn  well  out  of  its  bed;  the  knife  being  applied  to  any  restraining 
structures,  but  being  used  very  carefully  towards  the  inner  side  of  the  bone, 
lest  the  plantar  arteries  be  wounded.  Under  this  process  the  softened  and 
carious  bone  usually  breaks  down  and  has  to  be  taken  away  piecemeal,  or  its 
neck  may  be  cut  across,  and  the  head  separately  removed  from  its  articulation 
with  the  scaphoid.  If  the  bone  have  been  dislocated,  and  its  ligamentous 
connections  thus  torn  through,  or  if  these  have  been  disorganized,  and 
softened  by  disease,  it  may  readily  enough  be  removed  as  just  described ;  but 
if  the  osseous  tissue  itself  be  softened,  and  the  hgamentous  connections 
tolerably  sound,  then  the  operation  becomes  extremely  troublesome. 

The  result  of  this  operation  is  very  satisfactory ;  a  good  and  movable  articu- 
lation may  be  left  between  the  malleoli  and  calcaneum,  and  the  limb  is  but 
little  shortened.  According  to  Hancock,  of  109  cases  in  which  the  astragalus 
was  removed,  76  recovered  with  good  and  useful  limbs ;  secondary  amputa- 
tion was  performed  in  two,  with  one  death;  15  others  died;  and  in  14  the 
results  are  not  known.  The  operation  was  performed  in  64  cases  for  com- 
pound dislocation,  with  50  complete  recoveries ;  in  20  of  simple  dislocation, 
with  14  complete  recoveries;  and  in  10  for  caries,  perfect  recovery  taking 
place  in  6. 

2.  When  the  disease  has  extended  from  tlie  astragalus  to  the  malleolar 
arch,  excision  of  the  ankle-joint  will  be  required.  This  operation  may 
be  performed  in  the  following  way.  Tlie  limb  being  placed  on  its  inner  side 
an  incision  is  made  commencing  about  two  inches  above  the  extremity  of  the 
outer  malleolus,  and  following  the  posterior  border  of  the  bone  to  its  tip.  It 
is  then  curved  round  the  malleolus  and  carried  upwards  in  iront  of  the  bone 
to  a  point  nearly  opposite  that  at  which  it  commenced.  This  must  be  carried 
firmly  down  to  the  bone,  which  is  then  cleaned  by  means  of  an  elevator,  the 
periosteum  being  carefully  saved  and  the  tendons  of  the  peronei  pushed  back- 
wards but  not  divided.  The  fibula  is  then  cut  through  with  a  fine  saw  about 
half  an  inch  above  the  level  of  the  ankle-joint,  and  the  malleolar  portion  is 
removed.  The  foot  is  now  turned  on  the  outer  side  and  a  similar  incision 
made  round  the  inner  malleolus.  Esmarch  recommends  that  from  the 
middle  of  the  curve  a  vertical  incision  shall  be  carried  up  the  tibia  for  about 
two  inches,  but  this  is  not  necessary  if  the  origmal  incision  is  of  sufficient 
length.  The  malleolus  and  the  lower  end  of  the  tibia  are  now  carefully  cleaned 
with  the  periosteal  elevator,  the  deltoid  ligament  being  separated  from  the 
malleolus  and  the  tendons  raised  and  pushed  on  one  side.  The  lower  end  of 
the  tibia  may  now  be  sawn  across  with  a  narrow  saw  and  extracted  from  the 
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inner  wound.  The  saw  may  now  be  inserted  again  and  the  upper  articular 
surface  of  the  astragalus  separated  from  the  rest  of  the  bone.  No  important 
vessels  or  tendons  should  be  divided  in  this  operation. 

It  very  rarely  happens,  however,  that  the  disease  of  the  astragalus  is  so 
limited  as  to  make  the  operation  practicable.  When  it  is  more  deeply  affected 
it  may  be  removed  piecemeal  by  the  gouge,  elevator,  and  bone-forceps,  after 
which  any  disease  of  the  articular  surfaces  of  the  calcaneum  or  scaphoid  may 
be  scraped  away.  After  the  operation  the  limb  must  be  placed  on  a  suitable 
sphnt  (Pig.  570). 

Excision  of  the  ankle-joint  has  also  been  performed  by  a  single  incision  on 
the  outer  side.  If  this  plan  be  adopted  the  incision  must  follow  the  posterior 
border  of  the  lower  arch  of  the  shaft  of  the  fibula  and  the  outer  malleolus, 
round  the  tip  of  which  it  must  be  carried  and  then  extended  upwards  and 
forwards,  so  as  to  give  as  much  room  as  possible  without  dividing  the  extensor 
tendons.  The  lower  end  of  the  fibula  is  then  removed,  after  which  the 
astragalus  may  be  loosened  from  its  attachments  or  dug  out  with  the  gouge 


Pig.  570.-  Limb  after  Excision  of  tlie  Ankle-Joint. 


and  the  tibia  afterwards  exposed  by  dislocating  the  foot  inwards.  This 
operation  is  only  applicable  to  those  cases  in  which  from  the  extent  of  the 
disease  it  is  necessary  to  remove  the  whole  astragalus.  If  it  is  intended  only 
to  cut  away  its  upper  articular  surface  the  single  incision  does  not  give 
sufficiently  free  access  to  the  joint. 

3.  When  the  disease  has  extended  from  the  astragalus  upwards  into  the 
malleolar  arch,  and  downwards  into  the  calcaneum,  the  line  of  practice 
will  depend  on  the  extent  to  which  the  os  calcis  is  implicated.  If  the  greater 
part  or  the  whole  of  this  be  involved,  no  resource  is  left  but  amputation- 
resection  not  leaving  a  useful  foot.  If,  however,  the  calcaneum  be  only 
partly  involved,  its  upper  surface  only  being  aflfccted,  a  great  deal  may  be 
done  by  conservative  surgery.  The  treatment  in  such  cases  consists,  generally, 
m  removing  the  astragalus  from  its  bed,  and  gouging  away  any  diseased  bone 
which  may  exist  either  on  the  upper  surface  of  the  calcaneum  or  on  the  under 
surface  of  the  malleolar  arch.  Very  large  portions  of  bone  may  be  removed 
from  this  situation.  I  have  taken  away  the  whole  of  the  malleolar  arch  and 
astragalus,  and  gouged  out  the  upper  surface  of  the  os  calcis  very  freelv  •  and 
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yet  the  patieut  has  recovered  with  a  strong  and  movable  foot,  biit  very  little 
deformed. 

The  accompanying  cuts  (Fig,  571)  were  taken  from  a  yomig  man  on  whom 
I  performed  the  operation  just  described.  The  foot  was  perfectly  use  fill  and 
strong,  and  the  false  joint  at  the  ankle  movable. 

The  result  of  excision  of  the  tibio-tarsal  articulation  is  generally  good. 
Spillman  says  that  of  73  cases  50  were  successful.  Among  these,  the  outer 
malleolus  was  removed  in  22,  one  of  which  required  secondary  amputation, 
and  4  died.  This  leaves  51  cases  of  removal  of  the  tibio-tarsal  joint ;  in  12 
of  these,  the  disease  was  of  traumatic  origin,  and  the  operation  was  successful 


FiK  .571.— Excision  of  Astiagnlus.  ].  Foot  before  Oiieratiou.  2.  Foot  Six  iiiontlis  after  flic  Relno^•al 
of  the  Alallcolar  Arch,  both  Malleoli,  the  Astragalus,  and  a  portion  of  the  Upper  Surface  of  the  Calcaneum. 

in  11  ;  in  37  it  was  constitutional,  and  of  these  22  recovered,  7  died,  7 
required  secondary  amputation,  and  in  one  the  disease  continued  two  years 
after  the  operation, 

4,  If  the  disease  have  extended  from  the  astragalus  to  the  scaphoid, 
and  thence  into  the  anterior  range  of  tarsal  joints,  the  foot  will  have 
become  so  extensively  disorganized,  that  partial  resection  will  be  of  little  or 
no  service ;  and  disarticulation  at  the  ankle-joint  should  be  practised. 

Excision  of  the  Cuhoid  Bone,  eitlier  in  whole  or  in  part,  may  be  required. 
Partial  excision  is  here  done  with  the  gouge.  When  the  whole  of  the  bone  is 
taken  away,  the  fifth  metatarsal  bone  also,  with  the  little  toe,  will  probably 
require  removal.    This  may  be  done  by  making  the  flap,  as  depicted  m 
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Fig.  50,  Vol.  I.,  only  commencing  the  incision  about  an  inch  further  back, 
opposite  the  calcaneo-cuboid  articulation,  and  opening  this  instead  of  the 
metatarso-cuboid. 

The  Scaphoid  Bone  is  very  commonly  the  seat  of  primary  disease  ;  and, 
as  this  bone  is  connected  in  front  with  the  large  tarsal  synovial  membrane, 
and  posteriorly  with  that  which  is  common  to  the  calcaneo-astragaloid  and 
astragalo-scaphoid  articulations,  the  greater  part  of  the  tarsus  is  apt  to  become 
speedily  involved.  The  extent  of  this  implication  is  such,  that  excision  of 
the  primarily  diseased  bone  would  probably  seldom  be  attended  by  much 
benefit,  and  Chopart's  amputation  or  disarticulation  at  the  ankle-joint  becomes 
necessary.  Next  to  disease  of  the  astragalus,  I  look  upon  strumous  inflamma- 
tion and  caries  of  the  scaphoid  as  most  destructive  to  the  integrity  of 
the  foot. 

When  the  Cuneiform  Bones  are  the  seat  of  caries,  it  will  generally  be 
found  that  the  middle  is  the  bone  primarily  affected.    Thence  the  disease 
extends  to  the  lateral  ones,  or  to  the  bases  of  the  second  and  third  metatarsal 
bones  (Fig.  572).    In  such  cases  the  anterior  tarsal 
synovial  membrane  usually  becomes  extensively 
implicated,   and  Chopart's   amputation  will  be 
required.   But  if  the  disease  continue  to  be  limited 
to  the  middle  cuneiform  and  the  contiguous  meta- 
tarsal bones,  and  the  patient's  general  health  be 
good,  removal  of  the  affected  osseous  structures  by 
the  gouge,  with  extraction  of  the  carious  cuneiform, 
may  be  attended  by  successful  results. 

Excision  of  more  than  one  of  the  Tarsal 
Bones  is  sometimes  required  in  chronic  disease, 
and  may  leave  an  excellent  limb.  No  formal  rules 
for  the  operation  can  be  laid  down ;  the  course  of 
proceeding  must  depend  on  the  nature  of  the  case 
and  the  judgment  of  the  Surgeon.  In  a  lad  who 
was  many  years  since  under  my  care  with  very 
extensive  disease  of  these  parts,  I  removed  the 
lower  three  inches  of  the  fibula,  and  gouged  away 
considerable  portions  of  the  end  of  the  tibia  and  of 
the  astragalus,  calcaneum,  and  cuboid — removing 
a  whole  handful  of  carious  bone  ;  yet  a  perfect  cure  resulted,  the  patient 
recovering  with  a  strong  and  useful  foot.  The  os  calcis  with  the  astragalus 
was  successfully  removed  by  T.  Wakley  in  1848,  and  by  Watson  of 
Edinburgh  ;  and  the  os  calcis,  almost  the  whole  astragalus,  and  a  part  of  the 
scaphoid,  by  Nicholls  of  Chelmsford.  Mulvany,  in  a  case  of  disease  of  the 
tarsus  consequent  on  compound  dislocation,  removed  the  greater  part  of  the 
scaphoid,  half  the  os  calcis,  all  the  astragalus,  and  the  lower  end  of  the  tibia. 
Fayi-er  removed  the  articular  ends  of  the  tibia  and  fibula,  the  os  calcis, 
astragalus,  and  scaphoid  for  disease,  in  a  boy  9  years  old ;  and  Lehmann  of 
Polzin,  in  a  case  of  caries  in  a  man  aged  40,  removed  by  subperiosteal  excision 
the  entire  os  calcis,  the  astragalus,  and  the  scaplioid  bones,  the  foot  having  a 
perfectly  normal  appearance  three  months  after  the  operation,  and  the  patient 
being  able  to  walk  well,  without  a  stick. 

In  mfants  and  very  young  children,  disease  of  the  tarsal  articulations  and 
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even  bones  may  often  be  recovered  from,  without  the  necessity  of  having 
recourse  to  operation,  by  attention  to  the  child's  general  health,  and  by  giving 
the  part  rest. 

The  Malleoli  alone  seldom  require  resection.  Should  either  of  them  do  so, 
the  operation  may  readily  enough  be  accomplished,  in  the  outer  malleolus,  by 
dividing  the  bone  with  cutting  pliers ;  but  in  the  inner  malleolus,  more  care 
is  required  in  avoiding  the  flexor  tendons,  the  artery,  and  nerve,  and  the  bone 
had  better  be  cut  across  with  a  chain-saw.  The  periosteum  should  be  saved 
as  much  as  possible.  The  removal  of  the  outer  malleolus,  or  rather  of  the 
lower  end  of  the  fibula,  is  apt  to  be  followed  by  a  tendency  to  twist  of  the 
foot  outwards — in  fact,  to  a  kind  of  valgus. 

The  Metatarsal  Bones  witli  their  Toes  occasionally  require  removal. 
This  is  more  particularly  the  case  with  the  fii-st  and  the  fifth  (p.  110,  Yol.  I.). 
The  middle  metatarsal  bones  cannot  advantageously  be  taken  away,  leaving 
merely  the  first  and  last ;  but  the  two,  three,  or  even  the  whole  four  of  the 
external  metatarsal  bones  may  be  resected  in  early  life,  and  a  useful  foot  left. 
Aston  Key  has  recorded  a  case  in  which,  in  consequence  of  injury,  he  ampu- 
tated the  four  outer  metatarsal  bones,  the  cuboid,  and  the  external  and  middle 
cuneiform,  leaving  merely  the  line  of  bones  supporting  the  great  toe,  but  a 
very  good  foot  resulted,  by  which  the  patient  retained  in  a  great  measure  his 
elasticity  of  tread. 

The  Phalanges  and  Articulations  of  the  Toes  seldom  requu-e  resection  ; 
as  a  general  rule,  their  amputation  is  preferable. 

The  Great  Toe  not  unfrequently  requires  removal,  in  whole  or  in  part ;  but, 
as  it  enters  largely  into  the  formation  of  the  arch  of  the  foot,  no  more  of  it 
should  be  taken  away  than  is  absolutely  necessary.  It  is  especially  of  import- 
ance that  the  baU  of  the  great  toe,  if  possible,  be  preserved ;  and  occasionally 
this  may  be  effected  by  excision  of  the  metatarso-phalangeal  articulation  rather 
than  by  the  amputation  of  the  member.  With  regard  to  the  removal  of  the 
toe  and  its  metatarsal  bone,  I  must  refer  to  p.  110,  Vol.  I.  Whenever  it  is 
practicable,  the  proximal  end  of  the  bone  should  be  saved,  in  order  that  the 
insertion  of  the  tendon  of  the  peroneus  longus  may  be  preserved. 

AMPUTATION    IN  JOINT-DISEASES. 

In  those  cases  in  which  the  excision  of  the  diseased  joint  is  not  advisable,  in 
consequence  of  the  acute  character  of  the  articular  disease,  the  existence  not 
only  of  considerable  suppuration  but  of  great  local  and  constitutional  irritation, 
or  the  peculiar  nature  of  the  joint  afi'ected,  amputation  may  be  the  sole 
resource  left  to  the  Surgeon.  It  is  especially  in  articular  disease  of  the  fingere 
and  toes,  of  the  tarsus,  carpus,  ankle,  and  knee,  that  this  operation  is  required: 
and  though  it  is  much  less  frequently  practised  now  than  formerly,  yet  the 
cases  of  destructive  disease  of  joints  requiring  amputation  are  common  ni 
operative  surgeiy,  and  will  doubtless  continue  to  be  so.  The  Surgeou,  how- 
ever, must  be  careful,  whilst  he  avoids  continuing  to  make  ineffectual  attempts 
to  save  the  limb  at  the  great  hazard  of  the  patient's  life,  not  to  amputate 
until  it  is  clear  that  all  other  means  have  fiiiled  ;  the  patient  continumg  to 
lose  ground  so  that  a  further  perseverance  in  local  and  constitutional  treatincnt 
would  probably  end  in  his  death,  excision  not  being  practicable.  So  far  from 
amputation  being  an  opprobrium  to  surgery  in  such  cases  as  these,  1  looK 
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upon  it  as  one  of  the  greatest  triumphs  of  our  art,  that  by  a  simple  and  easy 
operation,  which  removes  the  useless  limb,  the  life  of  the  patient  may  be 
saved,  and  his  health  speedily  restored. 

In  amputating  in  cases  of  chronic  joint-disease,  in  which  the  limb  has  been 
the  seat  of  prolonged  suppuration,  it  will  be  found,  just  as  in  many  cases  of 
secondary  amputation  after  injuries,  that  the  condition  of  the  muscles  of  the 
limb  is  peculiar.  Instead  of,  as  in  cases  of  primary  amputation,  being  dark  in 
colour  and  retracting  forcibly  and  unequally  when  cut  across,  they  will  be 
found  to  be  pale,  soft,  flabby,  and  retracting  but  little,  if  at  all ;  resembling 
in  this  respect  the  muscles  in  a  dead  body.  In  consequence  of  this  altera- 
tion in  their  structure  and  physiological  properties,  the  flaps  need  not  be 
cut  so  long  in  amputation  for  chronic  joint-disease  as  in  cases  of  primary 
amputation. 

Circumstances  influencing  Mortality.— The  mortality  after  amputation 
for  joint  diseases  is  especially  influenced  by  three  conditions :  viz.,  the  Seat  of 
the  Operation,  the  Acute  or  Chronic  Character  of  the  Disease,  and  the  Con- 
stitutional Condition  of  the  Patient. 

The  influence  of  the  seat  of  operatwn  has  akeady  been  discussed  at  p.  83, 
Vol.1.  ^ 

The  duration  of  the  disease  exercises  a  most  important  influence,  especially 
in  the  larger  joints— more  particularly  the  knee.  As  a  general  rule,  it 
may  be  stated  that,  the  more  acute  the  suppurative  destruction  of  a  joint, 
especially  in  septic  arthritis,  the  less  successful  is  the  amputation  of  the 
nmb  likely  to  be ;  pyemia  being  especially  apt  to  supervene.  (See  p.  86, 
Vol.  I.) 

In  very  acute  cases,  the  Surgeon  ought  to  evacuate  the  pus  by  means 
of  free  incisions,  and  endeavour  to  postpone  amputation  until  the  active 
suppurative  stage  has  passed,  and  the  affection  has  subsided  into  a  chronic 
form.  In  chronic  cases,  the  success  of  amputation  is  very  great.  It  com- 
monly happens  that  a  patient  who  has  been  racked  with  pain,  and  been 
wastmg  in  body  for  weeks  before  the  local  source  of  irritation  was  removed, 
sleeps  soundly  the  night  after  the  operation,  and  rapidly  gains  flesh  and 
strength. 

In  determining  upon  the  advisability  of  resecting  a  diseased  joint  or  of 
amputating  the  limb,  the  Surgeon  must  be  guided  not  only  by  the  amount  of 
disease  m  the  articulation,  but  by  the  constitutional  condition  of  the  patient. 
In  amputation  the  chief  dangers  are  immediate— from  shock,  or  secondary 
haemorrhage.  In  excision  the  shock  is  not  so  severe,  in  consequence  of  the 
mcision  being  farther  ft-om  the  trunk,  and  through  comparatively  superficial- 
and  unimportant  parts  ;  no  large  blood-vessels,  nerves,  or  even  muscles  are 
divided,  and  there  is  no  danger  of  secondary  hasmorrhage.  The  dangers  are 
chiefly  remote ;  prolonged  suppuration  may  follow,  and  the  discharge  of  pus 
be  abundant ;  the  patient  may  consequently  not  have  sufficient  constitutional 
power  to  carry  him  through.  So  far  as  erysipelas  and  pytemia  are  concerned, 
the  danger  is  probably  the  same  in  both  operations.  In  addition  to  this,  it 
must  be  borne  in  mind  that  a  patient,  who  would  not  agi-ee  to  part  with  a 
limb,  will  often  consent  to  have  a  joint  or  bone  excised. 
_  As  phthisis  not  unfrequently  co-exists  with  the  advanced  forms  of  strumous 
joints,  the  question  of  amputation  under  these  circumstances  becomes  one  of 
very  considerable  importance.    If  the  phthisis  be  rapidly  progressing  and 
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there  bo  a  strong  hereditary  tendency  to  the  disease,  or  if  it  have  advanced  to 
the  formation  of  cavities,  it  will  be  useless  to  operate.  If,  however,  the 
phthisis  be  but  slight  and  incipient,  and  the  progress  of  the  disease  be 
apparently  due  to  local  irritation  of  and  discharge  from  the  joint,  to  the 
confinement  to  bed  that  this  necessitates,  and  to  the  general  impairment 
of  health  that  ensues,  amputation  may  be  advantageously  practised ;  and 
I  have  performed  it  in  many  such  cases  to  the  manifest  advantage  of  the 
patient. 


SPIXA   BIFIDA— SYMPTOMS. 


CHAPTER  L. 


DISEASES  OF  THE  SPINE. 


SPINA  BIFIDA. 

Spina  Bifida  is  a  congenital  malformation  of  the  vertebrse  in  which  there 
is  an  incomplete  development  of  a  certain  number  of  the  neural  arches. 
Through  the  cleft  thus  left  the  contents  of  the  spinal  canal  protrude,  forming 
a  tumour  of  variable  size  projecting  in  the  middle  line  of  the  back.  In 
extremely  rare  cases  a  cleft  condition  of  the  bodies  has  been  met  with,  the 
tumour  then  projecting  forwards  into  the  thorax,  pelvis,  or  abdomen.  Such 
cases  are  merely  pathological  curiosities,  and  cannot  be  recognized  during 
life.  Our  knowledge  of  the  pathology  and  treatment  of  spina  bifida  has  been 
gi-eatly  increased  by  the  report  published  in  1885  by  a  Committee  of  the 
Chnical  Society  of  London.  It  is  by  no  means  an  uncommon  malformation, 
for  in  1882,  647  deaths  occurred  in  consequence  of  it  in  England  alone. 

Symptoms. — The  tumour  in  spina  bifida  is  usually  oval,  its  long  diameter 
corresponding  to  the  axis  of  the  spine.  It  is  most  often  sessile,  but  occa- 
sionally, when  the  cleft  implicates  only  a  few  neural  arches,  it  is  peduncu- 
lated. In  size  it  commonly  varies  from  that  of  a  walnut  to  that  of  an  orange, 
but  in  rare  cases  it  may  equal  or  even  exceed  that  of  a  foetal  head.  Very 
frequently  the  tumour  presents  a  longitudinal  furrow,  with  a  depression 
indicating  the  point  at  which  the  protruded  cord  is  in  contact  with  the  sac. 
In  some  cases  it  is  lobulated,  having  an  imperfect  septum  stretching  across  it. 
In  a  few  recorded  cases  more  than  one  tumour  has  been  present.  The  skin 
covering  it  is  in  rare  cases  nonnal  throughout  ;  but  far  more  commonly  the 
natm-al  integument  surrounds  the  base  only,  the  central  parts  of  the  tumour 
being  covered  by  a  thin  glistening  bluish-white  membrane,  presenting  a 
certain  degree  of  translucency.  The  central  part  usually  becomes  congested 
or  inflamed  from  friction  of  the  clothes  and  the  irritation  of  urine,  and  as  the 
tumour  increases  ulceration  commonly  takes  place,  which  may  end  in  perfora- 
tion of  the  sac,  which  is  almost  inevitably  followed  by  septic  spinal  meningitis 
and  death.  On  examining  the  tmnour  it  will  be  found  to  be  tense  though 
clastic  when  the  child  is  held  in  the  upright  position,  and  to  diminish  when 
the  child  is  laid  flat  on  its  face.  It  becomes  more  tense  during  forced  expira- 
tion, as  diuring  crying,  and  less  so  during  inspiration.  Fluctuation  is  usually 
very  evident,  and  in  some  cases  the  bulk  of  the  tumour  may  be  distinctly 
lessened  by  steady  pressure,  while  at  the  same  time  increased  tension  may  be 
recognized  at  the  anterior  fontanelle,  thus  demonstrating  the  connection  of 
the  sac  with  the  subarachnoid  space.  Manipulation  is  not  usually  painful 
unless  the  skin  is  ulcerated. 

Spina  bifida  may  be  met  with  in  any  portion  of  the  vertebral  column ;  but 
by  far  the  most  frequent  situation  is  in  the  lumbo-sacral  region,  which  is  the 
part  of  the  spinal  canal  which  closes  last  in  Ixetal  life.    Over  50  per  cent,  of 
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all  cases  are  met  with  in  this  part.  Xext  in  frequency  stands  the  sacral 
region,  with  about  17  jDer  cent.  The  remaining  a;3  per  cent,  are  scattered 
about  equally  over  the  other  portions  of  the  spinal  column. 

Spina  bifida  is  not  uncommonly  associated  with  other  deformities,  especially 
club-foot,  talipes  calcaneus  being  a  common  form.  Hydrocephalus  is  also  a 
frequent  comphcation,  and  paralysis  of  the  parts  below  the  tumour  is  often 
met  with.  In  245  cases  collected  by  the  Committee  of  the  Clinical  Society, 
paralysis  was  recorded  as  being  present  in  53,  talipes  in  42,  and  hydrocephalus 
in  30.    The  malformation  is  slightly  more  frequent  in  females  than  in  males. 

Pathological  Anatomy. — The  tumour  in  spina  bifida  is  described  as 
being  composed  of  a  sac  with  its'  coverings  and  contents.  The  sac  consists  of 
the  membranes  of  the  cord  protruding  through  a  gap  left  by  the  want  of 
union  of  some  of  the  neural  arches  ;  the  coverings  are  the  integuments  of  the 
back  and  the  contents  are  cerebro-spinal  fluid  in  all  cases  and  in  a  large  pro- 
portion a  portion  of  the  cord  and  the  nerves  proceeding  from  it.  The  cerebro- 
spinal fluid  is  clear  and  limpid  in  appearance,  and  of  a  specific  gravity  of 
from  1003  to  1006.  It  contains  merely  a  trace  of  albumen,  a  considerable 
amount  of  chloride  of  sodium  and  a  trace  of  sugar.  In  some  forms  the  sac, 
its  coverings  and  its  nervous  contents  are  quite  distinct ;  but  more  commonly 
the  integuments,  the  protruded  membranes  and  the  projecting  portion  of  the 
cord  are  blended  together  at  the  most  prominent  part  of  the  tumour. 

There  are  three  chief  forms  of  spina  bifida. 

1.  Spinal  Meningocele. — In  this  form  the  membranes  only  are  pro- 
truded, the  cord  and  nerves  retaining  their  normal  position.  Of  the  125  cases 
examined  by  the  Committee  of  the  Clinical  Society,  10  were  of  this  variety. 
The  tiimour  is  commonly  pedunculated,  and  escapes  by  a  smaU  cleft  left  by 
the  want  of  union  of  one  or  two  neural  arches  at  the  most.  It  has  even  been 
known  to  protrude  between  two  normal  nem-al  arches.  The  skin  covering 
it  may  be  normal,  but  more  commonly  it  is  scar-like  in  the  central  part. 
Simple  meningocele  may  occur  at  any  part  of  the  spinal  column.  It  may 
protrude  from  the  natural  cleft  at  the  lower  end  of  the  sacrum,  forming  one 
variety  of  the  so-called  congenital  sacral  tumours.  Patients  afiected  with 
this  form  may  Live  to  adult  life,  the  tumour  ceasing  to  increase  at  a  compara- 
tively early  period,  and  possibly  undergoing  spontaneous  cure,  but  this 
fortunate  result  is  exceptional.  In  the  museum  of  University  CoUege  is  a 
specimen  obtained  from  a  woman  aged  32,  who  died  from  other  causes.  The 
tumour  is  covered  by  healthy  skin  and  a  dense  fascia.  It  is  composed  of 
three  sacs,  separated  from  one  another  by  membranous  septa,  and  only  one  of 
these,  and  that  the  smallest,  communicates  with  the  spinal  canal. 

2.  Meningo-myelocele. —  In  this  form  a  portion  of  the  cord  and  the 
nerves  coming  from  it  are  protruded  with  the  membranes.  Seventy-six  of  the 
125  cases  examined  by  the  Committee  Avere  of  this  kind.  The  tumour  is 
very  commonly  sessile,  and  corresponds  to  a  cleft  formed  by  the  want  of 
union  of  several  neural  arches.  The  wall  of  the  protrusion,  except  in  its 
central  part,  will  be  found  to  be  composed  of  normal  skin,  dura  mater,  and 
arachnoid,  each  of  which  can  be  recognized.  The  central  part  is  scar-like  in 
appearance,  and  composed  of  a  layer  of  epithelium  covering  a  thin  layer  of 
fibrous  tissue,  representing  the  cutis  and  the  protruded  membranes  with  the 
inner  surface  of  which  the  projecting  part  of  the  cord  is  incorporated.  The 
sac  is  distended  with  cerebro-spinal  fluid,  and  the  nerves  arising  fi-om  the 
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protruded  part  of  the  cord  cross  the  cavity  to  reach  their  respective  foramina. 
The  nervous  tissue  of  the  cord  is  usually  much  thinned  and  spread  out  at  the 
point  at  which  it  is  adherent  to  the  sac,  so  as  sometimes  to  be  scarcely 
recognizable  except  by  the  nerves  springing  from  it.  In  most  cases  a  shallow 
depression  marks  externally  the  point  at 
^Yhich  the  cord  is  adherent  to  the  sac. 

3.  Syringo -myelocele. — In  this  form 
the  central  canal  of  the  cord  is  dilated, 
and  the  interior  of  the  sac  formed  by  the 
protruded  membranes  is  lined  by  a  thin 
layer  of  nervous  tissue,  between  which  and 
the  sac  lie  the  nerves  arising  from  the 
part  of  the  cord  imphcated.  This  variety 
is  very  rare.  The  Committee  of  the  Clinical 
Society  met  with  only  two  unequivocal 
examples. 

Under  the  name  of  Spina  Bifida  Oc- 
culta a  few  cases  have  been  described  by 
Ornstein,  Virchow,  Fischer,  Bland  Sutton, 
and  others  in  which  the  essential  condi- 
tions of  a  meniugo-myelocele  are  present 
without  the  protrusion  of  any  tumour. 
That  is  to  say  the  neural  arches  are  cleft 
and  in  the  gap  the  skin,  membranes  and 
cord  are  blended  together.  There  is  a 
depression  corresponding  to  the  deficient 
spine,  and  from  this  has  sprung  in  all 
recorded  cases  a  tuft  of  hair  sometimes  of  extraordinary  length.  In  some  of  the 
cases  the  whole  lumbar  region  was  covered  with  thick  hair.  This  form  of  the 
disease  has  been  accompanied  in  at  least  three  of  the  recorded  cases  by  ulcera- 
tion and  disease  of  the  bones  of  the  foot,  resembling  the  so-called  "perforating 
mcer  (p.  17),  and  a  case  of  the  same  kind  was  lately  in  University  College 
Hospital.    In  some  there  has  been  a  slight  degree  of  club-foot. 

In  another  rare  form  of  spina  bifida  occurring  in  the  sacral  region,  the 
tumour  IS  composed  of  a  small  protrusion  of  the  membranes  covered  by  a 
thick  layer  of  somewhat  dense  fat,  completely  concealing  the  nature  of  the 
disease.  I  have  known  of  a  case  in  which  an  attempt  was  made  to  remove 
tne  tumour,  under  the  impression  that  it  was  a  fatty  outgrowth.  The  smaU 
protrusion  of  the  membranes  was  only  discovered  when  it  was  wounded  towards 
the  end  of  the  operation.    The  patient  died  of  septic  spinal  meningitis. 

The  occurrence  of  spina  bifida  has  been  attributed  to  an  excessive 
secretion  of  cerebro-spinal  fluid  or  to  dropsy  of  the  central  canal,  causing 
a  protrusion  of  the  membranes,  and  thus  preventing  the  union  of  the  neural 
arcnes.  Fossibly  in  the  case  of  a  simple  meningocele  the  former  may  be  the 
Tr^r''TT'''°"'  "^^'^  meuingo-myelocele,  however,  as  pointed  out  by 
K.  W.  Parker  and  Shattock,  this  theory  will  not  explain  the  displacement 
t^ackwards  of  the  cord  and  its  fusion  with  the  thin  central  part  of  the  sac 
in  these  cases  it  is  apparently  due  to  a  primary  arrest  of  development  of 
fLT^  ri''  ^"^"'•^•^'^g  a  very  early  period  immediately  after  the 
^epaiation  of  the  part  of  the  epiblast  forming  the  spinal  cord  from  that 


Fig.  573.— Vertical  section,  through  a 
meuiugo-niyelooele. 
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forming  the  epithelial  covering  of  the  body.  Normally  this  should  be  fol- 
lowed by  the  development  of  two  processes  of  the  mesoblast,  one  from  each 
side,  which  insinuating  themselves  between  the  epithelium  and  the  primitive 
spinal  cord,  subsequently  develop  into  the  neural  arches  and  membranes  of 
the  cord.  An  arrest  of  the  development  of  these  processes  explains  the 
pathological  appearances  in  this  form  of  spina  bifida. 

The  Diagnosis  of  the  diiferent  forms  is  in  many  cases  impossible.  When 
the  tumour  is  pedunculated  and  covered  by  healthy  skin,  it  is  probably  a 
simple  meningocele.  When  it  is  sessile,  covered  in  great  part  by  thin,  almost 
translucent,  scar-like  tissue,  and  presents  a  furrow  or  depression  in  the  middle 
line,  it  is  almost  certainly  a  meningo-myelocele.  The  syringo-myelocele 
cannot  be  recognized  with  certainty. 

The  Prognosis  is  always  bad.  Spontaneous  cure  does,  however,  occa- 
sionally take  place,  14  such  cases  having  been  collected  by  the  Committee  of 
the  Clinical  Society  ;  but  these  form  but  a  small  percentage  of  the  whole.  A 
simple  meningocele  is  not  incompatible  with  long  Ufe  if  it  is  pedunculated  and 
covered  with  healthy  skin.  The  meningo-myelocele  is  commonly  fatal  if  not 
relieved  by  treatment,  death  usually  occurring  from  convulsions,  or  from 
ulceration  and  perforation  of  the  sac  and  septic  meningitis.  The  syringo- 
myelocele is  probably  inevitably  fatal.  The  larger  the  tumour  in  all  forms 
the  worse  is  the  prognosis.  It  may  be  stated  as  a  general  rule  that  spina 
bifida  is  more  dangerous  the  higher  it  is  seated  on  the  spine.  Paralysis  of  the 
parts  below  the  deformity  is  a  hopeless  complication. 

Treatment. — In  cases  in  which  the  infant  is  otherwise  healthy,  the  tumom- 
small,  pedunculated,  and  covered  by  healthy  skin,  and  in  which  it  shows  httle 
or  no  tendency  to  increase,  we  shall  probably  best  consult  the  welfare  of  the 
child  by  abstaining  from  all  operative  interference,  and  merely  protecting  the 
tumour  by  a  piece  of  leather  or  cotton-wool.  On  the  other  hand,  if  the 
tumour  is  increasing  in  size,  there  is  Kttle  hope  of  recovery  without  operative 
interference.  According  to  the  Committee  of  the  Clinical  Society,  the  best 
results  are  to  be  hoped  for  in  children  who  have  reached  the  age  of  two 
months,  in  whom  there  is  no  paralysis  or  hydrocephalus  and  when  the  sac  is 
covered  by  healthy  skin.  Distinct  evidence  of  the  cord  being  in  the  sac,  as 
shown  by  umbilication  and  a  longitudinal  furrow  ;  a  very  thin  membranous  or 
ulcerated  sac  ;  previous  rupture  ;  the  occurrence  of  a  distinct  impulse  between 
the  sac  and  the  anterior  fontanelle  ;  a  sac,  the  contents  of  which  are  easily 
returned  into  the  spinal  canal,  and  a  very  early  age  of  the  patient  are  all 
unfavourable  conditions,  yet  do  not  necessarily  contra-indicate  operation  if 
the  general  health  is  good.  If  the  child  is  wasted,  hydrocephalic  or  paralysed 
below  the  tumour,  any  surgical  interference  will  probably  only  hasten  the 
inevitable  death. 

Six  methods  of  treatment  have  been  adopted  for  the  cure  of  spina  bifida  : 
puncture  or  aspiration  followed  by  pressure  ;  ligature  of  the  neck  of  the  sac  ; 
excision  of  the  sac  ;  antiseptic  drainage  ;  injection  of  tincture  of  iodine  and 
injection  of  Morton's  iodo-glycerine  solution. 

Puncture  is  not  a  very  successful  mode  of  treatment,  being  very  commonly 
fatal  by  meningitis.  Of  4G  cases  treated  in  this  way,  collected  by  the  Com- 
mittee of  the  Clinical  Society,  30  died.  The  case  from  which  the  accompany- 
ing drawing  is  taken,  was,  however,  cured  by  this  treatment.  It  was  that  ot 
a  young  girl.    At  bii-th  the  tumour  was  small,  but  it  gradually  increased  m  size, 
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imtil  when  the  child  was  thirteen  it  had  attained  the  following  dimensions: — 
Circumference  at  base  25  inches  ;  length  over  greatest  convexity  19  inches  ; 
breadth  14^  inches.    The  tumour  occupied  the  Imnbo-sacral,  and  stretched  over 
both  gluteal  regions.    It  was  tense  and  translucent  ;  the  skin  reddened,  very 
thin,  and  becoming  darkly  congested  at  the  more  prominent  part,  evidently  in 
imminent  danger  of  bursting.  Health  excellent ;  development  good.  I  tapped 
the  tumour  and  drew  off  101  ounces  of  cerebro-spinal  fluid.    When  emptied, 
an  aperture  1|  inch  long,  and  three-quarters  of  an  inch  broad,  could  be  felt  at 
the  lower  lumbar  and  upper  sacral  regions  to  the  left  of  the  mesial  line.  The 
parts  were  well  padded  with  cotton-wool  and  supported  by  an  elastic  bandage. 
No  ill  effects  followed  the  tapping.    This  was  repeated  nine  times  in  eighteen 
weeks,  985  ounces  in  all  of  clear  cerebro-spinal  fluid  being  drawn  off" ;  the 
largest  tapping  amounted  to  120  ounces,  the  smallest  to  93.    After  each 
tapping,  methodical  compression  was  employed.  The  ninth  tapping  was  fol- 
lowed by  signs  of  irritation  in  the  lining  mem- 
brane of  the  tumour,  which  became  greatly  thick- 
ened, evidently  by  inflammatory  exudation.  The 
temperature  rose  to  103°  F.,  and  symptoms  of 
spinal  meningitis  with  a  tendency  to  opisthotonos 
and  convulsive  movements  came  on,  but  passed 
off.     The   sac   gave  way  and   a  considerable 
quantity  of  pus  was  discharged,  after  which  all 
the  symptoms  were  relieved.    The  cavity  closed 
by  granulation,  the  skin  covering  it  being  thick- 
ened and  corrugated ;  the  patient  soon  completely 
recovered,  and  is  now,  fifteen  years  after  the  opera- 
tion, strong,  healthy,  and  active. 

By  the  combination  of  pressure  and  occasional 
tappmg  by  means  of  a  trochar.  Sir  A.  Cooper 
succeeded  in  curing  one  case.  If  it  be  thought 
desii-able  to  apply  pressure  it  may  be  done  by 
means  of  a  compress  and  bandage;  or,  w^hat  is 
better,  an  air-pad,  similar  to  those  used  for 
umbilical  hernia,  kept  in  place  by  an  india-rubber  band.  Any  pmictures 
made  m  tappmg  must  be  carefully  closed  with  collodion. 

Removal  of  the  tumour  by  ligature  or  gradual  strangulation  is 
evidently  justifiable  only  in  cases  of  simple  meningocele,  and  even  in  these  it 
has  not  been  attended  by  any  gi-eat  degree  of  success.  Wilson  in  one  case 
removed  the  tumour  by  the  gradual  pressure  of  a  clamp  applied  to  its  base, 
and  keeping  the  parts  m  close  apposition  by  means  of  this  instrument,  so  as 
to  prevent  the  entrance  of  air,  and  the  consequent  occurrence  of  septic 
meningitis.  In  this  case  the  tumour  was  as  large  as  an  orange,  and  not 
pedunculated.  If  it  have  a  narrow  base,  the  prospect  of  cure  by  this  means 
V    11  1,  ^^^^^^  attempting  any  operation  of  this  kind  the  tumour 

Should  be  Illuminated  by  strong  transmitted  light  in  order  to  ascertain  the 
presence  or  iibsence  of  the  spinal  cord  or  nerves. 

Excision  is  open  to  the  same  objections  as  ligature.  In  fact,  all  plans  of 
treatment,  by  which  the  tumour  is  opened,  and  the  air  allowed  to  enter  it  are 
traught  with  danger  from  inflammation  of  the  meninges  of  the  cord  'and 
convulsions,  and,  as  a  general  rule,  are  to  be  condemned.    It  is  true 'that 


Fig.  574.— Large  Spinal  Bifida, 
cured  by  tappiug  and  pressure. 
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recovery  has  taken  place  after  antiseptic  drainage,  and  after  removal  of  the 
sac  in  simple  meningocele  with  antiseptic  precautions,  but  the  amount  of 
success  has  not  been  sufficient  to  justify  a  repetition  of  the  operation. 

The  Committee  of  the  Clinical  Society,  after  a  most  exhaustive  inquiry, 
report  strongly  in  favour  of  injection  of  the  sac  as  the  most  efficient  mode 
of  treatment.  They  record  26  cases  in  which  aqueous  or  spirituous  solutions 
•of  iodine  were  used  with  20  recoveries,  5  deaths,  and  1  failure.  These  were 
probably  carefully  selected,  and  show  a  higher  rate  of  success  than  could  be 
expected  if  the  treatment  was  more  widely  adopted.  The  simple  iodine  solu- 
tions have  been  almost  completely  abandoned  since  1876  in  favour  of  a  special 
preparation  introduced  by  Morton  of  Glasgow.  It  is  composed  of  iodine 
gr.  X.,  iodide  of  potassium  gr.  xxx.,  and  glycerine  1].  The  advantage  of  the 
glycerine  solution  seems  to  be  that  it  diffuses  extremely  slowly,  and  conse- 
quently if  the  patient  be  kept  recumbent  and  partially  erect,  it  has  little 
tendency  to  extend  into  the  spinal  canal.  The  quantity  injected  should  be 
from  half  a  drachm  to  a  di'achm  and  a  half.  It  is  best  done  by  means  of  a 
screw  syringe  fitted  with  a  fine  platinum  needle.  If  the  sac  be  tense,  the 
needle  may  first  be  introduced  and  a  small  quantity  of  the  fluid  drawn  off,  but 
in  most  cases  the  iodo-glycerine  solution  may  be  directly  injected.  The 
puncture,  which  should  be  made  through  the  thick  part  of  the  coverings  at 
the  lateral  aspect  of  the  tumour,  must  be  carefully  closed  with  lint  and 
collodion.  Should  the  sac  continue  to  leak  at  the  punctm-e,  suppm'ation  and 
meningitis  are  very  likely  to  occur.  After  the  injection  a  flannel  bandage 
may  be  applied  over  some  cotton-wool  covering  the  tumom-,  and  the  child 
must  be  kept  as  far  as  possible  in  the  recumbent  position.  The  Committee 
have  collected  71  cases  treated  by  this  method,  of  which  35  recovered,  27 
died,  5  were  unrelieved,  and  4  were  improved.  Since  the  publication  of 
Morton's  paper  in  1877  his  treatment  has  been  very  widely  adopted,  perhaps 
without  sufficient  care  in  the  selection  of  proper  cases.  Amongst  the  71 
cases  no  less  than  22  were  suffering  from  paralysis,  and  only  17  are  stated  to 
have  been  free  xrom  complications.  Moreover,  in  many  of  the  fatal  cases, 
death  was  not  due  directly  to  the  treatment.  Morton  himself  in  1885  stated 
that  he  was  able  to  refer  to  50  cases,  41  of  which  might  be  regarded  as  suc- 
cessful. It  is  evident,  therefore,  that  when  we  consider  the  dangers  accom- 
panying other  modes  of  treatment  and  the  hopelessness  of  the  disease  in  most 
cases  if  left  to  itself,  the  amount  of  success  obtained  is  quite  sufficient  to 
justify  the  injection  of  the  iodo-glycerine  solution  in  all  cases  not  evidently 
unsuited  for  any  operative  interference. 

CARIES    OF    THE    SPINE.-ANaULAR    CURVATUBK-POTTS  DISEASE. 

This  disease,  which  consists,  in  its  full  development,  of  destruction  of  the 
bodies  of  some  of  the  vertebrfe,  with  disintegration  of  the  corresponding 
intervertebral  fibro-cartilages,  niost  commonly  occurs  in  young  children, 
sometimes  even  during  the  first  year  of  life.  It  is,  however,  met  with  at  later 
periods,  not  uncommonly  commencing  at  puberty,  and  sometimes  much  later 
still.    I  have  seen  it  set  in  after  fifty. 

Pathology.— Angular  curvature  of  the  spine,  or  "  Pott's  disease,"  as  it  is 
commonly  called  after  Percival  Pott,  the  celebrated  Surgeon  to  St.  Bartholo- 
mew's Hospital,  who  first  accurately  described  it  in  1771),  is  said  to  originate 
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in;  1,  the  bodies  of  the  vertebra;  and,  2,  the  inverfcebral  fibro-cartilages. 
The  relative  frequency  with  which  the  disease  commences  in  these  two 
strucbm-es  has  been  the  subject  of  considerable  difference  of  opinion, 
some  Surgeons  maintaining  that  in  the  great  majority  of  cases  the  inter- 
vertebral cartilage  is  the  starting  point  of  the  destructive  process,  and  others 
that  it  is  rarely  if  ever  primarily  affected.  The  cause  of  this  uncertainty 
seems  to  be  that  by  the  time  the  opportunity  arrives  for  examining  the 
diseased  structures  the  morbid  changes  are  so  advanced  that  it  is  impossible 
to  say  where  they  commenced.  In  the  vast  majority,  if  not  in  all,  of  the 
specimens  obtained  at  an  early  stage  of  the  disease,  from  patients  dying  of 
some  accidental  complication,  there  is  no  doubt  that  the  starting  point  of  the 
morbid  change  is  the  bone.  While,  therefore,  we  are  not  in  a  position  to 
deny  that  the  disease  may  originate  in  the  intervertebral  discs,  this  mode  of 
origin  is,  to  say  the  least,  rare. 

The  pathological  processes  occurring  in  caries  of  the  vertebrai  differ  in  no 
material  respect  from  those  already  described  (p.  285)  as  taking  place  in 
cancellous  bone  elsewhere.  When  the  disease  commences  in  the  bone,  the 
vessels  of  the  medullary  tissue  are  first  dilated  in  the  affected  area  (inflamma- 
tory congestion) ;  the  tissue  next  becomes  infiltrated  with  small  round  cells 
before  which  the  normal  structures  disappear.  Thus  the  cancellous  spaces 
become  filled  with  new  cells,  amongst  which  capillary  loops  may  penetrate 
(granulation-tissue).  The  bony  trabeculge  enclosing  the  spaces  are  first 
thinned  and  finally  completely  absorbed  by  the  advancing  cell-gTowth  ;  thus 
a  portion  of  the  cancellous  tissue  of  the  body  of  a  vertebra  may  be  destroyed, 
its  place  being  occupied  by  granulation-tissue.  These  changes  fom  aii 
essential  part  of  all  varieties  of  caries ;  the  fate  of  the  granulation-tissue, 
however,  differs  in  different  cases,  the  following  being  the  chief  modifications 
of  the  subsequent  processes : — 

1.  The  granulation-tissue  replacing  the  cancellous  bone  may  be  absorbed 
apparently  as  the  result  of  the  pressure  exerted  upon  it  by  the  weight  of  the 
trunk.  Thus  a  steadily  progressive  destruction  of  bone  may  take  place 
without  there  being  any  extensive  accumulation  of  granulation-tissue,  and 
without  the  formation  of  pus.  This  dry  caries,  as  it  is  termed,  is'  very 
common  in  the  spine,  being  the  process  that  takes  place  in  those  numerous 
cases  of  angular  curvature  in  which  the  patient  escapes  Mdthout  the  formation 
of  an  abscess.  Its  progress  is  sometimes  very  rapid,  leading  to  great  deformitv 
m  a  very  short  time. 

2.  Instead  of  being  absorbed  the  granulation-tissue  may  undergo  fatty 
degeneration,  and  a  slow  process  of  suppuration,  with  the  formation  of  curdv 
pus,  may  take  place.  The  pus  gradually  accumulates,  forming  a  chronic 
abscess,  which  slowly  forces  its  way  to  the  surface,  following  the  lines  of  least 
resistance. 

3.  The  granulation-tissue  may  caseate  early,  before  the  bony  trabeculte  are 
completely  absorbed.  The  unabsorbed  bone  then  perishes,  forming  a  seques- 
trum.   This  necrotic  caries  is  very  common  in  the  spine. 

3.  The  granulation-tissue  may  calcify.  This  is  not  uncommon  in  the  spine 
it  IS  said  to  be  one  mode  of  cure,  especially  when  the  disease  is  tubercular  and 
the  area  affected  very  limited,  the  small  calcified  nodule  lying  harmlessly 
embedded  m  the  sun-ounding  bone.  Small  necrosed  fragments  of  cancellous 
bone  with  its  spaces  filled  with  calcified  inflammatory  products,  are  sometimes 
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met  with  in  the  discharge  from  abscesses  comiected  with  angular  curvature  of 
the  spine. ' 

5.  Lastly,  if  all  som'ces  of  irritation  are  removed,  the  rarefying  osteitis 
may  cease  to  extend,  and  the  granulation-tissue  become  developed  into  Ijone, 
thus  effecting  a  cure  of  the  disease.  The  points  at  which  caries  most 
commonly  commences,  arc  first,  in  the  growing  tissue  between  the  cartilagin- 
ous discs  forming  the  upper  and  lo^ver  parts  of  the  body  of  the  vertebra ; 
secondly,  beneath  the  periosteum  in  front ;  and,  thirdly,  in  the  central  parts 
of  the  bone. 

The  destructive  process  extends  not  only  into  the  bone,  but  also,  usually  at 
an  early  period,  into  the  intervertebral  fibro-cartilages.  •  As  the  disease  com- 
mences most  commonly  between  the  epiphyseal  cartilage  and  the  bone,  the 
thin  layer  of  cartilage  is  soon  destroyed  by  the  same  processes  as  are  observed 
in  the  destruction  of  articular  cartilage  in  chronic  inflammations  of  joints 
(p.  347).  The  gi-auulation-tissue  then  penetrates  into  the  intervertebral  disc, 
which  is  destroyed,  after  which  the  morbid  process  extends  into  the  body  of 
the  next  vertebra. 

The  causes  of  the  disease  when  it  commences  in  the  bone  are,  first,  injuiy 
in  an  unhealthy  subject,  and,  secondly,  deposit  of  tubercle.  The  fact  that 
the  most  common  starting  point  is  the  soft  growing  tissue  between  the  bone 
and  the  epiphyseal  layer  of  cartilage,  and  that  it  is  usually  situated  at  the 
anterior  part  which  would  be  most  powerfully  compressed  dm-ing  forcible 
flexion  of  the  spine,  is  strong  evidence  that  the  primary  cause  of  the  disease 
is  frequently  an  injury.  In  some  cases  there  is  a  clear  history  of  injury,  such 
as  a  fall,  but  as  the  disease  is  most  common  in  young  children  and  commences 
insidiously,  the  history  cannot  as  a  rule  be  implicitly  rehed  upon.  That 
the  disease  is  in  most  cases  due  to  the  tubeixle  is  now  universally  recog- 
nised. The  evidence  in  proof  of  this  is  the  following  :  First  the  disease 
frequently  commences  in  many  independent  centres,  often  in  the  bodies  of 
different  vertebra3,  and  in  situations,  such  as  the  front  of  a  body  or  in  its 
central  parts,  which  are  little  exposed  to  injury.  Secondly  in  patients  dying 
of  advanced  caries  affecting  one  part  of  the  spine  separate  centres  of  disease 
in  an  earlier  stage  are  frequently  found  in  other  vertebrEe.  The  granulation- 
tissue  removed  from  these  has  been  shown  to  contain  non-vascular,  caseating 
nodules  presenting  the  characteristic  anatomical  structure  of  the  tubercle- 
nodule  (Vol.  I.,  p.  1082),  and  further  the  presence  of  the  tubercle-bacillus  has 
been  demonstrated  in  many  cases.  Thirdly,  the  early  caseation  of  the  in- 
flammatory products  and  the  chronic  suppuration  Correspond  with  the  course 
followed  in  tubercular  inflammations  elsewhere.  And,  lastly,  a  considerable 
proportion  of  patients  dying  of  caries  of  the  spine  are  found  to  be  infected 
with  general  tuberculosis. 

It  is  not,  however,  proved  that  all  cases  are  tubercular,  especially  those 
distinctly  due  to  injury  and  recovering  without  suppuration.  It  seems  not 
improbable  that  occasionally  as  the  result  of  forcible  flexion  of  the  spine 
bruising  of  the  growing  tissue  between  an  epiphysis  and  the  body  may  take 
place.  If  the  injured  part  could  be  put  at  perfect  rest,  recovery  would  follow 
without  further  trouble;  but  if  the  patient  continues  to  move  about,  bearing 
the  whole  weight  of  the  head  and  shoulders  upon  the  injured  vertebra,  chronic 
rarifying  osteitis  may  be  set  up  as  a  result  of  mechanical  irritation,  ending  m 
more  or  less  extensive  destruction  of  the  bodies  of  the  vertebra. 
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III  whatever  way  the  disease  commences  the  most  common  cause  of  its 
persistence  is  tlie  mechanical  irritation  of  the  diseased  surfaces  by  the  friction 
of  movement,  aggravated  by  the  weight  of  the  parts  of  the  body  above  the 
affected  vertebrjB.  In  other  cases  the  presence  of  sequestra,  which  cannot 
find  a  way  out,  may  keep  up  the  disease  indefinitely.  It  seems  probable  that 
caries  originally  tubercular  may  become  simple  in  character  as  the  disease 
progresses.  The  origiiial  tubercular  centre  may  completely  caseate  and  soften, 
exciting  Inflammation  in  the  tissue  around  it,  and  be  thus  eliminated,  the 
subsequent  progress  of  the  disease  being  due  to  the  mechanical  causes  above 
mentioned.  In  other  cases  the  tubercular  process  may  infect  the  surrounding 
parts  and  maintain  its  characteristics  to  the  end. 

I  know  of  no  exact  description  of  -^xi-^  frinmry  pathohgkal  changes  talcing 
place  in  the  intervertebral  discs.  As  before  stated,  we  are  not  in  a  position  to 
deny  that  disease  may  originate  in  these  structures,  but  by  the  time  the  case 
comes  to  be  examined  after  death  the  fibro-cartilage  has  disappeared,  and  we 
find  only  the  signs  of  rarefying  osteitis  in  the  vertebraa  on  each  side.  Luschka 
states  that  there  is  a  synovial  cavity  in  each  disc,  and  that  the  lobes  of  the 
pulp  correspond  to  the  villi  of  a  synovial  membrane.  If  this  be  true  it  would 
be  ]n  this  structure  that  any  primary  inflammation  or  deposit  of  tubercle 
would  take  place,  and  not  in  the  dense  fibrous  and  fibro-cartilaginous  layers 
fomimg  the  outer  zones  of  the  disc. 

The  nature  of  the  pathological  changes  being  borne  in  mind,  the  coarser 
morbid  appearances  are  easily  understood. 

Dry  caries,  or  caries  without  suppuration,  forms  the  simplest  variety  of  the 
disease.  It  afiects  usually  a  limited  portion  of  the  spine,  often  only  two 
vertebrjB  with  the  intervening  intervertebral  disc.  The  destruction  of  the 
bodies  of  the  vertebrte  in  these  cases  often  takes  place  somewhat  rapidly,  and  at 
the  same  time  the  osseous  tissue  is  softened  by  extension  of  the  rarefying  osteitis 
ior  some  distance  from  the  centre  of  the  disease.  In  consequence  of  this  the 
weight  of  the  body  above  the  diseased  vertebrae,  causes  a  bending  forwards  of 
that  portion  of  the  column,  and  a  corresponding  projection  backwards  of  the 
spinous  processes.  A  vertical  section  made  through  a  spine  thus  affected 
Shows  the  anterior  common  ligament  thickened  and  swollen.  The  bodies  of 
the  affected  vertebra  are  softened  and  partly  destroyed,  the  destruction  bein- 
almost  invariably  more  extensive  anteriorly,  as  this  part  is  exposed  to  the 
greater  pressure  when  the  spine  is  bent  forwards.  The  intervertebral  cartilage 
between  the  two  vertebr^E  has  more  or  less  completely  disappeared;  if  any 
remains  it  willj^e  at  the  posterior  part.  The  opposed  surfaces  of  the  vertebr^ 
are  covered  by^ granulation-tissue,  and  are  sometimes  mutually  adapted  to  each 
other  as  the  result  of  friction.  In  the  cancellous  spaces  of  the  bone  on  each 
8  de  the;normal;medulla  has  disappeared,  and  its  place  is  taken  by  the  same 
tissue.  Ihe  periosteum  covering  the  remaining  portion  of  the  vertebra  and 
n-equently  also  that  of  the  vertebraa  above  and  below  is  affected  by  osteo- 
plastic inflammation,  irregular  spiculated  nodules  of  new  bone  being  formed 
IZT  ;'^-The_  spines,  the  transverse  and  the  articular  processes  being 
liml      ?'  1  ''^  dislocation,  and  consequently  tlie  spinal  canal  is  but 

httle  If  at  all  narrowed.  Should  the  disease  cease  at  this  stage,  as  it  frequently 
aoes,  the  granulation-tissue  of  the  opposed  surfaces  coalesces,  and  subsequently 
snhrS  l^.^f^P'^^^^to  bone,  and  the  angle  formed  by  the  bending  of  the 
spnie  18  filled  up  by  a  buttress  of  bone  formed  beneath  the  periosteum  and 
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thus  tlie  spine,  although  retaining  its  deformed  position,  may  become  as 
strong  as  before  the  disease.    (Fig.  575.) 

In  other  cases  of  caries  of  the  spine  the  disease  is  more  extensive,  commenc- 
ing from  many  centres,  often  situated  in  different  vertebrae  and  unconnected 
with  each  other.  These  centres  are  situated  most  commonly  in  the  imme- 
diate neighbourhood  of  an  intervertebral  disc,  but  are  not  uncommon  on  the 
surface  of  the  body  beneath  the  periosteum,  and  are  sometimes  deeply  in 
its  substance.  A  macerated  specimen  shows  the  bone  to  be  eaten  out  into 
irregular  hollows,  around  which  the  cancellous  tissue  is  more  porous  than 
natural.  In  a  fi-esh  specimen  these  hollows  are  filled  with  caseous  granulation- 
tissue.  "When  the  disease  commences  near  an  intervertebral  disc,  this  is  soon 
destroyed,  and  the  contiguous  surface  of  the  next  vertebra  becomes  implicated 


(Fig.  576).  The  friction  of  the  diseased  surfaces  against  each  other  then 
aggravates  the  process,  and  leads  to  more  rapid  destruction  at  the  parts  where 
they  are  in  contact.  This  form  beginning  in  numerous  centres  is  evidently 
tubercular,  and  most  frequently  terminates  in  suppuration. 

In  some  cases  instead  of  the  bone  being  more  spongy  than  natural  round 
the  excavations,  it  may  be  seen  in  the  macerated  specimen  tliat  the  osteitis 
has  assumed  an  osteoplastic  form,  the  cancellous  tissue  being  denser  than 
natural,  and  its  trabeculse  thickened,  just  as  a  zone  of  dense  bone  is  often 
found  around  a  chronic  abscess  in  the  cancellous  ends  of  the  long  l)ones. 

When  the  disease  leads  to  suppuration,  the  pus  frequently  raises  the  anterior 
common  ligament  from  the  vertebras  for  some  distance.  This  is  more  likely 
to  happen  when  the  resulting  chronic  abscess  has  opened  externally  and  become 
septic.  Rapid  destruction  of  the  intervertebral  discs  with  which  the  pus 
comes  in  contact  then  frequently  takes  place.  It  is  not  uncommon  to  find  the 
vertebrte  for  some  distance  above  and  below  the  centre  of  disease  bare  in 
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front,  and  looking  as  if  macerated,  while  the  cartilages  betwejii  them  have 
more  or  less  completely  disappeared. 

The  chroDic  abscesses  forming  in  coimection  with  caries  of  the  spine  are 
directed  to  the  lateral  aspect  of  the  bodies  of  the  vertebrae  by  the  great  thick- 
ness of  the  anterior  common  ligament.  As  the  pus  accumulates  the  abscess 
makes  its  way,  as  in  the  case  of  chronic  abscesses  generally,  in  the  direction 
of  least  resistance,  usually  following  the  course  of  a  vessel  or  burrowing 
beneath  the  fasciae  covering  muscles.  Thus  in  disease  of  the  dorsal  vertebra?., 
the  abscess  follows  the  intercostal  artery  and  passes  between  the  ribs  with  the 
posterior  branch,  appearing  under  the  skin  of  the  back  as  a  "  dorsal  abscess." 
In  the  lumbar  region  the  abscess  may  in  the  same  way  follow  a  lumbar  artery 
and  form  a  "  Imubar  abscess,"  or  enter  the  sheath  of  the  psoas  muscle  and 
form  a  "  psoas  abscess,"  pointing  below  Poupart's  ligament. 

When  the  caries  is  complicated  by  necrosis,  the  sequestra  are  frequently  so 
entangled  in  the  excavated  cavity  in  the  body  of  the  vertebrse,  covered  in  in 
fi'ont  by  the  thickened  anterior  ligament,  that  it  is  impossible  for  them  to 
make  their  way  to  the  surface,  and  thus  even  if  the  disease  ceases  to  extend, 
suppuration  may  be  indefinitely  prolonged  till  it  causes  the  death  of  the  patient. 

The  angular  projection  backwards  of  the  diseased  part  of  the  spine,  corres- 


ponding in  extent  to  the  amount  of  destruction  of  the  vertebrse,  forms  usually  the 
most  marked  feature  of  the  disease  (Figs.  577—579).  The  mechanism  of  this 
is  easily  understood  by  reference  to  the  pathology  of  the  affection.  The  bodies 
(one  or  more)  of  the  vertebrse,  being  softened  or  partly  destroyed,  at  last  give 
•way  under  the  weight  of  the  upper  part  of  the  body  ;  the  upper  part  bends 
forwards,  and  the  spine  projects  posteriorly.  At  the  same  time  that  the  upi)er 
part  bends  forwards,  the  lower  part  of  the  spine  rarely  maintains  the  upright 
position  as  it  did  in  Fig.  575.  In  the  great  majority  of  cases  there  is  a  com- 
pensating incurvation  just  below  the  excurvated  vertebra,  and  in  this  way  the 
upper  part  of  the  body  is  carried  erect.  The  angle  of  excurvation  varies 
according  to  the  number  of  vertebral  bodies  destroyed,  and  the  extent  of  the 


Pig.  .577.— Natural  Curve 
of  Spine. 


■Fig.  57s. — First  early- 
Change  of  Curve 
in  Angular  Curvii- 
ture. 


Fig.  579.— Change  of  Curve 
of  Spine  in  Advanced 
Stage  of  Angular  Curvn 
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loss  of  substance  and  the  parfc  of  the  spine  affected.  In  the  cervical  and 
lumbar  regions  the  natural  curve  having  its  convexity  forwards  is  at  first 
straightened  out,  angular  projection  of  the  spines  only  occurring  in  vei-y 
extreme  cases.  The  greater  the  number  of  vertebrae  affected  the  more  obtuse 
will  the  angle  be.  When  one  vertebra  is  alone  or  chiefly  diseased,  three 
spinous  processes  will  project  to  form  the  angle,  that  of  the  diseased  vertebra 
being  the  apex.  If  two  or  three  be  diseased,  five  spinous  processes  usually 
enter  into  the  formation  of  the  angle  of  excurvation,  and  then  the  whole  of 
this  portion  of  the  column  will  be  displaced  backwards,  giving  a  thickened 
and  broadened  base  to  the  excurvation  in  the  lateral  direction.  In  the  dorsal 
region,  if  a  single  vertebra  is  diseased,  the  projection  is  usually  very  marked 
and  sharp  as  the  bending  forward  of  the  vertebra  turns  the  long  oblique  spine 
almost  directly  backwards,  forming  a  sharp  prominence.  In  the  lumbar 
region,  where  the  spines  are  short  and  point  directly  backwards,  the  projection 
is  more  rounded. 

,  It  very  rarely  happens  that  the  cord  is  pressed  upon  by  the  displaced  bones, 
though  it  may  be  affected  secondarily  by  disease  of  the  membranes  (see  Slow 
Compression  of  the  Cord,  p.  438). 

The  most  common  seat  of  caries  of  the  spine  is  the  lower  dorsal  or  the 
junction  of  the  dorsal  and  lumbar  regions.  It  is  not  uncommon  in  the  middle 
dorsal,  and  may  occur  at  any  part.  E,.  W.  Parker  states  that  in  149  cases, 
the  disease  was  in  the  cer\ical  region  in  9,  in  the  dorsal  in  82,  in  the  dorso- 
lumbar  in  21,  and  in  the  lumbar  or  lumbo-sacral  in  87. 

Symptoms. — Angular  curvature,  or  Pott's  disease  of  the  spine,  commonly 
begins,  especially  in  children,  in  a  very  insidious  manner.  It  occurs  usually 
in  strumous  children,  and  is  generally  referred  to  a  fall  or  blow  on  the  back. 
The  symptom  that  most  often  first  attracts  attention  is  the  child's  attitude, 
which  is  altered  and  very  characteristic.  The  body  is  held  stiffly  straight  and 
upright ;  it  is  neither  bent  nor  turned  to  one  side  when  the  child  moves,  but 
the  spine  is  moved  as  a  whole  and  in  a  rigidly  fixed  manner.  The  shoulders 
are  raised,  the  chin  is  thrown  up,  and  the  toes  are  slightly  turned  in.  The 
child  walks  with  great  caution,  and  very  stiffly. 

One  of  the  earliest  symptoms  complained  of  is  often  an  ill-defined  superficial 
pain,  extending  round  the  trunk,  more  severe,  perhaps,  on  one  side  than  on 
the  other,  and  occasionally  referred  to  the  stomach.  After  a  time  the  child 
becomes  unable  to  stand  upright  unsupported,  has  a  tendency  to  lean  the  body 
forwards,  or  to  support  it  by  resting  the  hands  on  the  knees,  or  by  seizing 
hold  of  anything  that  will  serve  as  a  temporary  support,  such  as  a  chair  or 
table.  If  asked  to  pick  up  an  object  from  the  floor,  it  wiU  go  carefully  down 
upon  ita  hands  and  knees  instead  of  stooping  in  the  natural  way.  It  will  be 
found  also  that  the  child  experiences  great  difficulty  in  raising  itself  without 
assistance  from  the  horizontal  into  the  sitting  position,  or  in  turning  sideways 
in  bed  without  the  use  of  its  arms.  On  examination,  one  or  two  of  the  spines, 
usually  about  the  middle  of  the  back,  will  be  found  to  be  a  little  more  promi- 
nent than  the  rest  ;  and  on  pressing  or  tapping  upon  them,  pain  will  be 
complained  of.  The  child  becomes  stunted  in  its  growth  ;  and,  if  the  disease 
be  not  arrested  by  proper  treatment,  will  continue  more  or  less  hump-  or 
•round-backed  for  life.  In  other  cases  the  disease  will  run  on  to  the  formation 
■of  abscess,  as  will  immediately  be  described,  tubercular  disease  occurring  else- 
where, and  death  eventually  resulting. 
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In  adults,  the  danger  and  the  symptoms  vary  according  to  the  seat  of  the 
affection.    It  is  most  dangerous,  often  indeed  rapidly  fatal,  when  the  cervical 
vertebras  are  implicated  ;  for,  as  the  bodies  of  these  are  shallow,  caries  readily 
penetrates  to  the  spinal  canal,  and  the  cord  or  its  membranes  may  thus  be 
implicated.    When  the  dorsal  or  lumbar  vertebras  become  diseased,  the  affec- 
tion is  not  so  immediately  serious  to  the  life,  as  it  may  be  to  the  figure  of  the 
patient.    In  adults  it  often  commences  with  obscure  flying  pain  in  the  loins 
or  back,  resembling  rheumatism,  shooting  round  the  body  or  down  the  thighs. 
On  examining  the  spine,  which  feels  weak  to  the  patient,  and  which,  as  in  the 
child,  is  incapable  of  supporting  him  or  of  enabling  him  to  raise  or  turn  him- 
self without  assistance,  tenderness  on  pressure  or  on  tapping  will  be  experienced 
at  one  point,  and  he  will  wince  when  a  sponge  wrung  out  of  hot  water  is 
applied  to  this  part  of  the  spine  ;  although  there  may  be  no  appearance  of 
excurvation,  the  skin  covering  it  is  often  hyper^sthetic.    After  a  time,  how- 
ever, the  spinous  process  of  one  or  more  vertebrte  will  be 
found  to  project  distinctly  beyond  the  general  line  of  the 
column.    This  part  becomes  the  seat  of  constant  aching 
pain,  increased  by  movement  or  by  pressing  upon  the  head 
or  shoulders.    It  must,  however,  be  rememlbered  that  caries 
of  the  bodies  of  the  vertebree  may  take  place  to  a  consider- 
able extent  with  little  or  no  angular  curvature.    In  these 
cases  all  the  ordinary  symptoms  of  caries  of  the  spine 
will  be  found,  except  the  excurvation.    It  will  be  observed 
that  the  spine  has  lost  its  natural  free  mobility  and  flexi- 
bility, moving  flxedly,  stiffly,  and  as  a  whole,  when  the 
patient  leans  forwards  or  sideways.    If  asked  to  stoop 
down  the  patient  will  bend  the  body  forwards  rigidly 
without  bending  the  spine.    He  cannot  put  on  or  lace  up 
his  boots.    When  laid  flat  on  his  back,  he  cannot  raise 
himself  into  a  sitting  position  without  the  aid  of  his  hands 
or  elbows,  and  he  cannot  turn  sharply  and  suddenly  over 
upon  his  face,  but  struggles  with  outstretched  arms  in  vam 
attempts  to  do  so.    Occasionally  the  incipient  curvature 
when  it  occurs,  assumes  more  of  a  lateral  than  of  an  'angular  du-ection  ; 
and  in  one  ftital  case  I  have  seen  the  spine  actually  bent  backwards,  so  as 
to  be  incurvated  at  the  seat  of  the  disease.    In  some  cases,  the  true  angular 
excurva  ion  dependent  on  caries  of  the  bodies  of  the  vertebra  may  be  associ- 
ated with  the  ordinary  lateral  curve  of  debility.    The  lower  limbs  become 
weak,  and  the  patient  walks  with  a  peculiar  shuffling  tottering  gait,  the  legs 
being  outspread,  and  the  feet  turned  out.    The  weakness  of  ?he  limbs  is 
especially  marked  in  going  upstairs,  and  may  be  tested  by  directing  the 
patient  to  stand  unsupported  on  one  leg,  and  raise  the  other  so  as  to  place  the 
oot  upon  the  seat  of  a  chair,  which  he  will  probably  be  unable  to  do.  The 
deformity  of  the  spine  may  slowly  increase  ;  the  patient  may  become  unable 
to  stand  ;  and  paralysis  of  the  muscles  of  the  lower  extremity  may  come  on 

Pleuritic  Attacks  of  a  localized  character  dependent  on  extension  of  the 
intlammatiou  to  the  contiguous  pleuraa  have  been  observed  in  rare  cases  of 
canes  affecting  the  dorsal  spine. 

8o,^^^'^^^^''''"'''°"u^"''■^'''  appearance  as  the  disease  progresses  ;  and  in 
some  cases  it  occurs  before  any  of  the  other  signs  except  pain  and  weakness  of 
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Fig.  580.— Attitude  of 
Cliilcl  in  Angular 
Curvature  in  Ad- 
vanced Stage. 
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the  spine,  and  certainly  before  any  deformity.  When  the  abscess  appears,  as 
Stanley  has  observed,  the  paiu  consequent  on  irritation  of  the  spinal  cord  and 
nerves  is  often  lessened  for  a  time. 

It  must  not  be  supposed  that  abscess  necessarily  follows  in  all  cases.  In 
children  especially  we  often  meet  with  great  excurvation  without  any  suppura- 
tion. In  adults  it  is  very  rare  to  see  angular  curvature  without  the  formation 
of  an  abscess.  Tlie  exact  causes  that  determine  the  formation  of  pus  are  not 
certain  in  all  cases.  In  many  it  is  undoubtedly  due  to  the  irritation  caused 
by  the  friction  of  the  diseased  surfaces  against  each  other,  and  proper  treat- 
ment adopted  early  will  do  much  to  prevent  it.  Suppuration  is  also  more 
likely  to  occur  when  the  patient  is  poorly  fed  and  exposed  to  general  un- 
hygienic surroundings. 

"  As  cases  in  which  abscess  does  not  form  usually  recover,  we  ha^■e  but  little 
definite  knowledge  as  to  the  exact  nature  of  the  disease,  whether  it  is 
tubercular  or  not.  On  the  other  hand,  almost  ah,  if  not  all,  the  cases  in 
which  death  takes  place  are  found  to  be  associated  with  the  presence  of 
tubercle  in  the  diseased  bones.  It  has  been  assumed,  therefore,  that  the  cases 
of  angular  curvature  without  suppuration  are  due  to  simple  inflammation, 
(p.  431)  probably  of  traumatic  origin,  while  those  with  suppuration  are  tuber- 
cular, but  the  evidence  is  not  sufficient  to  justify  an  absolute  statement  to  this 
effect. 

In  cases  which  recover  without  suppuration  the  diseased  bodies  become 
fused  together  into  a  single  mass,  across  which  bridges  of  osseous  tissue  are 
thrown  out,  so  as  to  strengthen  the  otherwise  weakened  spine.  This  is  the 
natural  mode  of  cure  of  angular  curvature  of  the  spine,  and  the  only  way  in 
which  it  can  take  place,  when  once  the  disease  has  advanced  to  any  considerable 
extent. 

When  pus  forms  in  connection  with  diseased  spine,  the  situation  and  course 
of  the  abscess  depend  mainly  upon  the  part  of  the  spine  affected ;  thus,  for 
instance,  when  the  cervical  vertebrae  are  diseased,  the  abscess  will  come  for- 
wards behind  the  pharynx,  and  may  occasionally  extend  under  the  sterno- 
mastoid  muscle  to  the  side  of  the  neck,  where  it  opens ;  sometimes,  though 
very  rarely,  it  passes  into  the  chest,  and  in  other  cases  into  the  axilla. 

When  the  disease  is  seated  in  the  upper  or  middle  dorsal  spine,  the  abscess 
most  commonly  passes  backwards  between  the  posterior  ends  of  the  ribs, 
forming  a  dorsal  abscass.  In  some  cases,  however,  in  which  the  middle 
dorsal  vertebrae  are  diseased  the  abscess  may  extend  downwards.  When  ife 
takes  this  direction  it  most  commonly  passes  under  the  ligamentum  arcuatum 
internum,  and  thus  enters  the  sheath  of  the  psoas  muscle  and  takes  the  course 
to  be  described  immediately.  In  rare  cases  it  may  pass  between  the  pillars  of 
the  diaphragm  with  tlie  aorta  and  follow  the  large  vessels  in  the  subperitoneal 
tissue  superficial  to  the  fascia  of  the  psoas  and  iliacus,  forming  an  accumulation 
filling  the  iliac  fossa  and  pointing  above  Poupart's  ligament,  or  it  may  extend 
downwards  into  the  pelvis  and  escape  with  the  gluteal  artery  through  the 
great  sciatic  notch,  giving  rise  to  a  large  abscess  in  the  gluteal  region.  It  is 
remarkable  that  in  caries  of  the  dorsal  vertebrai  the  pus  does  not  tend  to 
encroach  on  the  chest  or  the  pleural  cavity.  When  the  lower  dorsal  or  upper 
lumbar  vertebrae  are  diseased  the  pus  enters  the  sheath  of  the  psoas  or  the 
substance  of  the  muscle,  thus  constituting  the  common  affection  termed  Psoas 
Abscess.    A  psoas  abscess  follows  the  course  of  the  muscle  from  which  it 
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derives  its  name.  It  is  firmly  bound  down  in  front  by  the  fascia  covering 
that  muscle  and  the  iliacus,  which  is  usually  consideralily  thickened  and  is 
never  perforated  by  the  pus.  The  psoas  muscle  is  usually  extensively  destroyed. 
The  pus  is  prevented  from  extending  downwards  into  the  pelvis  by  the  attach- 
ment of  the  ilio-psoas  fascia  to  the  brim ;  there  is  nothing  to  limit  its  extension 
outwards  over  the  whole  surface  of  the  iliacus,  though  the  attachment  of  the 
fascia  to  the  crest  of  the  ilium  prevents  its  passing  beyond  that  point.  Thus 
we  find  that  a  psoas  abscess  usually  extends  outwards,  forming  a  large 
fluctuating  swelling  filling  the  iliac  fossa.  As  the  accumulation  increases  it 
passes  beneath  Poupart's  ligament  most  commonly  by  a  somewhat  narrow 
neck  situated  in  the  line  of  the  anterior  crural  nerve.  It  is  thus  at  this  part 
situated  to  the  outer  side  of  the  femoral  vessels.  Fluctuation  can  readily  be 
felt  between  the  swelling  on  the  thigh  and  that  in  the  iliac  fossa.  There  is 
very  distinct  impulse  communicated  to  the  part  outside  the  abdomen  on 
coughing,  and  this,  combined  with  the  somewhat  sudden  appearance  of  the 
swelling  on  the  thigh,  may  make  it  in  some  respects  resemble  a  hernia.  After 
reaching  the  thigh  the  abscess  extends  downwards  to  the  outer  side  of  the 
vessels  for  a  short  distance  till  it  meets  the  profunda,  and  following  that 
vessel  it  passes  under  the  femoral  artery,  which  can  be  felt  stretching  across 
it  in  front.  It  then  continues  its  course  under  the  adductor  longus,  and 
forms  a  large  cavity  at  the  inner  side  of  the  thigh,  having  the  gracilis 
stretched  over  ifc  internally,  the  adductor  magnus  behind  it,  and  the  adductor 
longus  in  front.  Processes  frequently  extend  from  the  main  cavity  along  the 
branches  of  the  profunda.  The  most  common  of  these  prolongations  is  one 
winding  roimd  the  neck  of  the  femur  with  the  branches  of  the  internal  cir- 
cumflex, and  passing  through  the  interval  between  the  adductor  magnus  and 
the  quadratus  femoris,  becoming  superficial  immediately  behind  the  trochanter 
major,  between  it  and  the  tuberosity  of  the  ischium.  The  abscess  seldom 
extends  beyond  the  upper  part  of  the  thigh,  but  it  may  continue  its  course 
downwards,  until  it  reaches  the  popliteal  space,  and  may  even  pass  some 
distance  downwards  between  the  deep  and  superficial  muscles  of  the  calf 
following  the  main  vessels.  I  have  seen  an  abscess,  which  took  its  origin  in 
disease  of  the  dorsal  vertebra,  opened  by  the  side  of  the  tendo  Achillis 
(Fig.  92,  Vol.  I.).  A  psoas  abscess  when  fully  developed  usually  consists 
of  four  pa,rts,  a  narrow  track  in  the  upper  part  of  the  psoas  muscle,  a  wide 
expansion  in  the  iliac  fossa,  a  second  narrow  part  extending  under  Poupart's 
hgament  and  the  femoral  vessels,  and  a  large  cavity  on  the  inner  side  of  the 
thigh.  The  difficulty  of  properly  draining  such  a  cavity  by  an  opening  in  the 
thigh  only  is  evident.  In  some  cases  the  abscess  may  follow  both  psoas 
muscles,  and  project  in  each  groin  at  the  same  time. 

As  in  the  dorsal  region,  the  abscess  may  pass  backwards  instead  of  down- 
^vards,  and  point  in  the  loin,  forming  a  lumbar  abscess.  More  rarely  it 
may  burrow  amongst  the  layers  of  the  abdominal  muscles  and  point  in  front. 
In  disease  of  the  lower  lumbar  vertebriB  and  upper  part  of  the  sacrum  the  pus 
may  get  beneath  the  fascia  coveritig  the  pyriformis,  and  then  following  the 
nerves,  may  point  in  the  buttock  beneath  the  gluteus  maximus,  or  it  may 
extend  downwards  to  the  ischio-rectal  fossa.  In  all  spinal  abscesses  small 
sequestra  derived  from  the  diseased  vertebrse  are  not  uncommonly  found  in 
the  pus.  In  the  patient  from  whom  Fig.  580  was  taken  several  fragments  of 
bone  thus  came  away  from  an  abscess  that  was  opened  in  the  fore-part  of  the 
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thigh.  Much  curdy  matter  is  usually  preseut,  making  it  impossible  in  many 
cases  to  empty  the  sac  by  aspiration.  The  true  source  of  origin  of  these 
abscesses  may  usually  be  determined  by  an  examination  of  the  spine,  and  by 
feeling  an  impulse  on  coughing  communicated  to  their  extreme  points  of  pre- 
sentation. In  psoas  abscess  the  attitude  of  the  patient  is  often  characteristic. 
He  stands  leaning  a  little  forwards  with  the  thigh  of  the  affected  side  slightly 
flexed  and  adducted  in  order  to  relax  the  affected  muscle.  Forced  extension 
is  accompanied  by  pain  and  aching  of  the  back.  The  attitude  and  pain  may 
thus  resemble  that  of  disease  of  the  hip-joint.  General  oedema  of  the  limb 
may  occasionally  arise  from  a  psoas  abscess  after  it  has  reached  the  inner  side 
of  the  thigh.  In  rare  cases  after  opening,  if  septic  inflammation  follows,  the 
abscess  cavity  may  ulcerate  into  the  hip-joint,  causing  acute  and  rapidly 
destructive  arthritis. 

Slow  Conipressiou  of  the  Cord  in  Spinal  Disease. — As  before  stated 
pressure  upon  the  spinal  cord  is  very  rarely  the  direct  result  of  displacement 
of  the  vertebrEB  in  caries  of  the  spine.  In  fact  it  may  occm-  in  cases  in  which 
there  is  no  deformity,  and  again  recovery  very  commonly  takes  place  while 
the  angular  curvature  remains  unchanged  or  is  even  increasing.  The  true 
pathology  of  this  complication  was  first  pointed  out  by  Michaud,  and  his 
observations  have  been  fully  confirmed  by  Charcot  and  others.  In  rare  cases 
the  pressure  may  be  due  to  the  formation  of  a  chronic  abscess  pushing  back 
the  posterior  common  ligament  against  the  cord.  Such  an  abscess  may 
gradually  reach  the  surface,  and  rapid  relief  of  pressure  will  foUow,  when  it  is 
opened  externally.  Far  more  commonly,  however,  the  ligament  itself  is 
invaded  by  tubercular  granulation-tissue,  and  at  last  perforated.  The  external 
surface  of  the  dura  mater  is  then  affected,  and  a  fungating  button-like  mass 
of  tubercular  granulation-tissue  forms  upon  it  by  which  the  cord  is  com- 
pressed. The  condition  is  described  by  Charcot  as  a  "  kind  of  external 
caseous  pachymeningitis."  The  inner  surface  of  the  dura  mater  is  not 
affected,  and  the  subsequent  changes  in  the  cord  are  due  to  pressure  only. 
The  morbid  process  in  the  dura  mater  may  extend  backwards  on  each  side, 
but  rarely  forms  a  complete  ring.  The  effect  of  the  pressure  upon  the  cord  is 
to  set  up  a  chronic  inflammatory  process  in  the  compressed  segment — chronic 
transverse  myelitis.  In  the  affected  area,  according  to  Charcot,  the  neurogha 
appears  transfoiTned  into  a  dense  resisting  connective  tissue.  Generally,  the 
medullary  cylinders  of  the  nerve  tubules  disappear,  leaving  behind  only  groups 
of  fat  granules.  Some  of  the  axis-cylinders  are  destroyed,  many  persist  and 
some  even  seem  to  be  augmented  in  size.  The  grey  matter  of  the  cord  is 
affected  last,  and  only  in  extreme  cases. 

As  soon  as  the  pressure  becomes  sufficiently  severe  to  interfere  with  the 
passage  of  nervous  impulses  through  the  affected  segment,  secondary  degene- 
rative changes  take  place,  above  in  the  sensory  paths  and  below  in  the  motor. 

The  effects  of  the  chronic  thickening  of  the  dura  mater,  are,  of  course,  not 
limited  to  the  cord.  The  nerves  passing  through  the  diseased  membrane  also 
suffer,  and  many  of  the  most  characteristic  symptouTS  arc  due  to  this.  The 
nerves  may  also  be  pressed  upon  in  some  cases  in  their  foramina  by  the  fiiUing 
together  of  two  contiguous  vertebrse  as  their  bodies  are  destroyed. 

Symptoms. — Thc  symptoms  must  be  divided  into  those  due  to  pressure 
upon  the  cord  itself  and  those  arising  from  pressure  on  the  roots  of  the 
nerves. 
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The  earliest  symptom  of  pressure  on  the  cord  is  motor  weakness  in  the 
muscles  connected  with  the  compressed  segment  and  ^\\t\l  the  cord  below  it. 
As  a  rule  there  are  no  sensory  phenomena  at  first,  but  occasionally  pricking, 
formication  or  a  sensation  of  constriction  round  the  body  may  be  present.  As 
the  pressure  augments,  the  motor  weakness  may  increase  to  complete  paralysis. 
Complete  or  even  partial  loss  of  sensation  is  not  common,  as  the  sensory 
impulses  are  conveyed  through  the  grey  matter  of  the  posterior  cornua,  which 
are,  as  a  rule,  not  seriously  afiected.  As  soon  as  the  descending  degenerative 
changes  commence  in  the  motor  tracts,  the  reflexes  become  exaggerated,  and 
the  limbs  most  commonly  become  rigid  in  the  extended  position.  Sometimes 
if  the  extended  limb  be  shghtly  bent,  it  will  suddenly  flex  completely,  appa- 
rently as  soon  as  that  point  of  flexion  is  reached  which  gives  the  flexors  an 
advantage  over  the  extensors.  This  condition  has  been  termed  "  clasp-knife 
rigidity."  In  the  later  stages  the  limbs  may  become  permanently  flexed. 
There  is  no  marked  wasting  of  the  paralysed  muscles,  nor  are  the  electrical 
reactions  of  degeneration  present.  If  the  pressure  aflects  the  lumbar  region 
the  bladder  may  be  paralysed,  and  retention,  followed  by  dribbling,  may  result '; 
but  if  it  be  above  that  point  the  bladder  commonly  empties  itself  periodically 
without  the  patient  being  able  to  influence  the  act  by  his  will.  The  sensation 
of  distension  may,  however,  warn  the  patient  in  time  to  prevent  his  wetting  his 
bed.  In  a  case  lately  in  University  College  Hospital  the  bladder  acted  purely 
automatically,  but  with  such  regularity  that  the  child  could  be  kept  dry  by  being 
placed  upon  a  bed-pan  at  fixed  times.  There  is  no  incontinence  of  fgeces. 
In  the  great  majority  of  cases  of  slow  compression  of  the  cord  the  symptoms 
are  bi-lateral,  but  in  very  rare  cases  one  lateral  half  of  the  cord  only  is 
aflTected. 

The  symptoms  due  to  pressure  at  the  nerve-roots  are  common,  and  often 
precede  those  due  to  compression  of  the  cord.  Pressure  on  the  posterior  roots 
causes  at  first  uneasy  sensations  referred  to  the  terminal  branches  of  the 
affected  nerve.  The  pain  in  the  pit  of  the  stomach  so  common  in  caries  in 
the  dorsal  region  is  due  to  this  cause.  The  part  supplied  by  the  nerve  may 
be  hypertesthetic.  When  the  pressure  becomes  suflicient  to  block  the  root 
the  part  supplied  by  it  becomes  anesthetic,  but  at  the  same  time  there  may 
be  intense  neuralgic  pain  still  referred  to  the  terminal  branches  connected 
with  the  compressed  root.  This  condition  of  "  anmslhesia  dolorosa  "  as  it  has 
been  termed  is  characteristic  of  compression  of  the  posterior  root. 

Pressure  on  the  anterior  root  causes  weakness  followed  by  complete  paralysis 
of  the  muscles  connected  with  the  compressed  root.  The  paralysis  may  be 
preceded  by  spasm  or  twitching.  When  the  pressure  is  sufficient  completely 
to  block  the  root  and  thus  to  cut  off  muscles  connected  with  it  from  all  con- 
nection with  the  cord,  rapid  wasting  ensues  and  the  electrical  reactions  of 
degeneration  will  be  observed. 

Acute  Spinal  Meningitis  is  a  very  rare  and  fatal  complication  of  caries 
of  the  spine,  but  it  is  occasionally  met  with  in  those  cases  in  which  the 
destruction  of  the  bodies  of  the  vertebra)  has  exposed  the  dura  mater  so  that 
it  comes  to  form  part  of  the  wall  of  a  chronic  abscess.  Even  then  it  rarely  if 
ever  occurs,  except  as  the  result  of  decomposition  of  the  discharges  after  the 
abscess  has  been  opened,  as  a  consequence  of  which  the  membrane  may 
slough. 

.  .  Diagnosis. — The  diagnosis  of  caries  of  the  spine  is  made  at  the  first  sight 
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of  a  patient  affected  by  the  disease,  when  once  the  angular  deformity  lias 
taken  place.  It  is,  however,  ditlicult  before  excurvation  occurs,  being  indicated 
at  this  period  only  by  the  existence  of  pain  in  the  back,  and  by  some 
symptoms  of  spinal  irritation.  At  this  stage  it  may  be  mistaken  for  spinal  or 
intercostal  neuralgia,  for  rheumatism,  or  for  stone  in  the  Icidney.  The  per- 
sistence, however,  of  a  continuous  fixed  pain  in  the  back  should  always  lead  to 
a  suspicion  as  to  the  true  nature  of  the  disease,  lest  the  gi-ievous  error  be 
committed  of  treating  as  mere  neuralgia  or  rheumatism  what  may  turn  out  to 
be  disease  of  the  spine  itself.  Here  the  tenderness  on  pressure,  the  increased 
sensibility  to  the  application  of  heat  will  determine  the  seat  of  the  affection. 
The  pain  elicited  by  rotation  or  by  antero-posterior  movement  is  a  very 
valuable  symptom.  In  some  cases  pain  on  bending  backwards  is  most  com- 
plained of.  The  patient  can  stoop  forwards,  but  if  bent  backwards  suffers 
much.  So  also  pressure  on  the  head  or  shoulders  greatly  increases  the  pain  of 
the  part  affected.  The  shape  of  the  back,  with  loss  of  the  natural  curves  of 
the  spine  with  a  tendency,  though  it  be  very  slight,  to  projection  of  some  of 
the  spinous  processes,  the  feeling  of  weakness  in  the  back,  the  diflBculty  in 
rising  from  a  sitting  or  horizontal  position,  in  turning,  or  in  standing  on  one 
leg  unaided,  the  loss  of  the  natural  flexibility  of  the  spine,  and  especially  the 
occurrence  of  these  symptoms  in  early  childhood  or  youth,  at  a  period  when 
the  other  diseases  with  which  it  may  be  confounded  rarely  occur,  and  are  still 
more  rarely  persistent,  would  lead  one  to  suspect  the  existence  of  caries  of  the 
spine. 

The  diagnosis  between  aiscesses  localized  in  the  situations  mentioned,  and 
those  arising  irom  diseased  s^^ine,  is  not  always  easy  ;  as  purulent  collections 
of  various  kinds  may  form  in  the  areolar  tissue  in  the  neighbourhood  of  the 
vertebral  column,  without  any  disease  existing  in  it.    Thus,  a  large  psoas 
abscess  descending  in  the  sheath  ,of  the  muscle  and  presenting  under  Poupart's 
ligament,  may  occur  from  some  irritation  of  the  areolar  or  fascial  structures 
without  disease  of  any  of  the  vertebrae.    In  these  cases  of  simple  abscess,  the 
diagnosis  from  the  psoas  abscess  dependent  upon  vertebral  disease  is  usually 
easy,  as  there  will  be  an  absence  of  all  excurvation  of  the  spine  or  even  of 
tenderness  along  it.    As  psoas  abscess  dependent  upon  vertebral  caries  almost 
invariably  presents  in  the  groin,  and  a  large  abscess  in  the  groin  may  arise 
from  various  other  conditions,  independently  of  such  vertebral  disease,  the 
Surgeon  must  attend  carefully  to  the  diagnosis  of  these  various  conditions. 
Abscess  and  fluctuating  swellings  in  the  groin  may  arise  from  the  following 
causes  : — 1,  from  large  chronic  collections  of  pus  in  the  subcutaneous  or  inter- 
muscular planes  of  areolar  tissue  ;  2,  from  disease  of  the  kidneys  with  suppu- 
ration in  the  areolar  tissue  around  it — perinephritic  abscess  ;  3,  from  perica^cal 
abscess  (on  the  right  side  only)  ;  4,  from  iliac  abscess,  whether  fonning 
merely  under  the  iliac  fascia,  or  dependent  on  disease  of  the  pelvic  bones  ; 
5,  from  hip-joint  disease,  the  abscess  being  pelvic ;  6,  fi'om  large  buboes  or 
glandular  abscesses  ;  7,  from  an  empyema  perforating  the  pleura  and  finding  its 
way  down  behind  the  diaphragm  ;  8,  from  serous  or  hydatid  cysts  ;  and  !),  from 
femoral  hernia  with  fluid  in  the  sac.    These  various  collections  may,  however, 
with  a  little  caution  be  readily  distinguished  from  the  ordinary  form  of  spinal 
abscess  that  descends  along  the  psoas  muscle.    In  the  first  place,  in  all  these 
cases  there  is  an  absence  of  that  dorsal  pain  and  tenderness,  with  more  or  less 
excurvation,  which,  though  not  invariably  present,  is  commonly  met  with  in 
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psoas  abscess.    Then,  again,  if  the  collection  be  per in^hrUic,  there  will  haA'e 
been  previous,  or  there  are  co-existing  symptoms  of  renal  disease.    I  have, 
however,  seen  an  abscess  dependent  on  caries  of  the  vertebrae  not  only  assume' 
the  perinephritic  form,  but  open  into  the  pelvis  of  the  kidney,  thus  simulating 
chronic  pyelitis.  ^  In  this  case  the  diagnosis  was  made  by  a  careful  examina- 
tion of  the  pus,  in  which  molecular  masses  of  carious  bone  were  found.  The 
chemical  and  microscopic  examination  of  the  pus  in  all  cases  of  doubt  should 
never  be  omitted.    If  there  be  caries,  it  may  present  unmistakable  evidence 
of  the  presence  of  disintegrated  bone.    If  it  occur  in  the  areolar  tissue  around 
the  cacum,  the  pus  will  be  peculiarly  offensive,  will  present  itself  in  a  less 
distmct  manner,  and  will  probably  be  associated  with  symptoms  of  intestinal 
irritation.    Moreover,  periphrenitic  or  pericsecal  abscesses  being  superficial  to 
the  ihac  fascia,  do  not  extend  below  Poupart's  ligament  except  in  some  rare 
cases,  m  which  the  abscess  is  acute,  and  forces  its  way  irrespective  of  the 
attachments  of  the  fascia.    Thus  I  have  seen  the  pus  in  a  pericecal  abscess 
pass  under  Poupart's  hgament,  and  present  as  a  large  sloughy  abscess  at  the 
upper  and  outer  part  of  the  thigh.    In  those  rare  cases  in  which  an  emm/ema 
has  found  Its  way  between  the  layers  of  the  abdominal  muscles,  and  presented 
m  the  groin  the  examination  of  the  chest  will  point  out  the  nature  of  the 
afiection.    In  abscess  connected  loith  disease  of  the  hip-joint,  there  will  be 
;special  local  evidences  of  the  source  of  the  pus.    The  only  real  difficulty  con- 
sists  m  diagnosing  a  psoas  abscess  dependent  on  disease  of  the  vertebral 
column,  before  it  reaches  the  thigh,  from  iUac  abscess,  whether  it  take  its 
ongm  in  the  loose  areolar  tissue  of  the  iliac  fossa,  or  be  connected  with 
■disease  of  he  corresponding  bone;  and  in  the  latter  cases  the  difficulty  is 
.0  ten  not  a  httle  increased  m  consequence  of  the  iliac  abscess  finding  its  way 
nto  the  sheath  of  the  psoas  muscle.    If  the  iliac  abscess  be  superficfal  to  the 
iasc.a  ihaca,  it  very  rarely  passes  beneath  Poupart's  ligament,  owing  to  the  firm 
attachment  of  these  two  structures  to  each  other.    In  very  rare  cases  m2 

Icess       m^^^^^  """^^  confounded  with  psoa 

absce  ses.  When  the  collection  of  pus  forms  beneath  the  fascia  iliaca,  there 
^  nothing  to  prevent  its  extending  to  the  psoas  or  passing  down  under 

™m  JoT:\T'  of  it's  origin  w'hethe?  from  dlea 

0  the  ihum  or  vertebrjB,  or  from  a  strain,  can  be  made  only  by  the  presence 

nttrtLlasdaT''""^     '^""^     ''''  ^P^"^"    ^^^l^~he  aC  s 

Th  es  ZJZIJ  ^^.'^        ^""^  sub-peritoneal  tissue 

Ihese  signs  aie  most  marked  when  the  abscess  extends  along  the  whole  leno-tl 

min  sCnl  ^^'^^'^^^    ^^^^^^  '^P^-'gl^t'  t°  -tend  the  leg^and 

on  the  tS  .Ti?  f  H  .  ^1^°'     ^--^y  -'^^es,  appears 

that  L  f   ^  ^'  the  patient  finding,  on  washing  himself  in  the  morning, 

on  more  .'1  7'    a'  ^'^^^  -^'^'^^  com? 

.  manTer  ^'  '  "  '"^'^'''''^  ^"^^  ^^^'^  circumscribed 

/•  fr'.  f '^'^''''^  to  be  diagnosed  also  from  certain  forms  of 

CnZ:{  ot  r ''''  ^^h-^^'  '^--'"g-  become  dSed 

Z  TT  .  ^^^^'^  ^^'S^  non-pulsating  extravasations  in 

th  sheath  of  the  psoas  in  the  iliac  fossa.    In  such  cases  the  previous  h  or 
the  absence  of  distmct  fluctuation,  and  possibly  stethoscoi^c  examinS' 
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together  with  the  rapid  increase  of  the  tumour,  will  indicate  the  true  nature 
of  the  case. 

In  other  cases,  again,  when  the  abscess,  after  deeply  burrowing,  has  per- 
forated the  fascia  lata,  its  feel  closely  resembles  that  of  certain  fatty  tumours. 
Here  the  possibility  of  diminishing  the  size  of  the  sweUing  on  pressure,  the 
impulse  on  coughing,  and  the  absence  of  a  sohd  edge  to  the  swelling,  enable 
the  Surgeon  to  effect  the  diagnosis. 

From  femoral  hernia  the  soft  and  fluctuating  character  of  the  swelling,  its 
gradual  return  when  pressur&  is  taken  off",  its  situation  external  to  or  below 
the  femoral  vessels,  and  total  absence  of  gurgling,  constitute  the  chief  distin- 
guishing characters. 

Large  serous  collections  and  hydatid  tumours  are  occasionally  met  with  in 
the  iliac  fossa  and  groin,  presenting  all  the  characters  of  chronic  abscess; 
from  which,  however,  the  character  of  the  fluid  let  out  on  aspiration  will 
immediately  distinguish  them. 

Prognosis. — The  prognosis  is  necessarily  unfavourable.  It  has  two 
aspects  :  1,  As  to  the  persistence  of  Deformity  ;  2,  As  to  the  Life  of  the 
patient. 

1.  Deformity. — The  angular  curvature  arising  from  caries  of  the  bodies  of 
the  vertebra  is  necessarily  an  incurable  deformity.  The  diseased  spine  is 
soldered  and  held  together  by  fusion  of  the  partly  destroyed  vertebral  bodies ; 
and  any  attempt  at  straightening  this  excurvation  would  be  attended  by  the 
greatest  risk,  from  danger  of  exciting  uu'itation  of  the  spinal  meninges,  or 
opening  the  spinal  canal.  When  excurvation  has  taken  place,  there  has  been 
loss  of  substance  ;  and  this  cannot  be  repaired.  Hence  the  spine  must  remain 
shortened  in  front  and  bent  out  posteriorly,  giving  rise  to  the  ordinary  forms 
of  hump-back. 

2.  Life.— So  far  as  life  is  concerned,  the  prognosis  wiU  depend  on  several 
conditions.  The  flrst  is  whether  the  disease  is  accompanied  or  not  by 
suppuration.  When  suppuration  occurs,  much  will  depend  on  the  extent  of 
the  caries  :  if  several  vertebra  be  affected,  so  that  the  curve  is  very  long,  the 
disease  is  necessarily  highly  dangerous  from  the  extent  of  osseous  structure  im- 
phcated.  It  was  long  ago  remarked  by  Boyer,  that  the  most  fatal  cases  were 
generally  those  in  which  the  spine  preserved  its  straight  position ;  wherea^ 
when  it  was  much  curved,  death  seldom  resulted.  The  truth  of  this  remark  I 
have  had  frequent  occasion  to  verify ;  and  the  circumstance  would  ai^pear  to 
be  owing  to  the  fact  that,  when  the  spine  continues  straight  at  the  same  tmae 
that  the  bodies  of  the  vertebrte  are  tuberculous .  and  carious,  ankylosis  cannot 
occur,  so  that  the  spinal  canal  is  open  and  the  cord  imitated ;  whereas,  when 
they  have  fallen  together  and  very  considerable  gibbosity  has  resulted,^  ankylosis 
more  readily  takes  place,  and  thus  an  imperfect  cure  is  effected.  The  size  of 
the  abscesses,  and  the  amount  of  discharge  from  them,  must  also  necessarily 
seriously  influence  the  result.  If  they  be  very  large,  and  continuously  dis- 
charging, hectic  and  consequent  death  will  probably  supervene.  The  presence 
of  sequestra  which  will  not  come  away,  and  prevent  healing,  adds  greatly  to 

the  gravity  of  the  case. 

The  gravity  of  the  prognosis  is  increased  when  symptoms  of  slow  compres- 
sion of  the  cord  set  in,  but  not  to  the  extent  that  niiglit  liave  been  supposed. 
A  very  large  proportion  of  the  cases  recover  even  after  complete  paralysis  or 
die  from  causes  unconnected  with  the  pressure  on  the  cord. 
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Caries  of  the  spine  is  more  fatal  in  adults  than  in  children.  In  those  rare 
cases  in  which  it  commences  after  middle  life  it  is  almost  invariably  fatal. 

Treatment.— The  first  principle  in  the  treatment  of  caries  of  the  spine  is 
to  take  ofi-  the  weight  of  the  part  of  the  body  above  the  diseased  vertebrse, 
and  at  the  same  time  to  fix  the  vertebral  column  so  as  to  prevent  the  friction 
of  the  diseased  surfaces  against  each  other  and  to  encourage  recovery  by 
ankylosis.  This  object  may  be  attained  by  two  methods  :  1,  the  maintenance 
of  rest  m  the  horizontal  position,  and,  2,  the  application  of  some  mechanical 
apparatus.  These  methods  cannot  be  employed  indiscriminately ;  one  will  be 
more  suitable  than  another  at  different  ages,  in  different  stages  of  the  disease, 
or  according  as  it  affects  different  portions  of  the  column.  Whatever  method 
of  securing  rest  be  chosen  no  time  must  be  lost  in  adopting  it  as  soon  as  the 
existence  of  the  disease  is  recognised. 

Treatment  by  the  recumbent  position  is  very  efficacious,  and  may 
often  be  used  as  an  adjunct  to  other  methods.  If  the  patient  be  old  enough 
to  understand  the  importance  of  rest  he  may  be  laid  ou  a  properly  constructed 
prone  couch.  The  prone  position  is  certainly  preferable  to  the  supine;  for 
not  only  is  the  projecting  angle  formed  by  the  excurvated  spine  not  in- 
juriously compressed,  as  it  would  be  in  the  supine  .or  lateral  position,  but  the 
patient  is  more  comfortable.  At  the  same  time,  the  back  not  being  the  lowest 
part  ot  the  body,  there  is  less  tendency  to  congestion  of  the  diseased  parts. 
Formerly  he  patient  was  thus  kept  in  the  recumbent  position  for  many 
months,  seldom  less  than  twelve  or  eighteen,  till  all  the  acute  symptoms  had 
disappeared  Since  the  introduction  of  the  treatment  by  the  plaster  jacket 
to  be  immediately  described,  this  is  no  longer  necessary.    If  the  symptoms 

Z  1'  .  '         '"'''^  ^^^^      ^         time,  but  as  soon  as 

possible  the  plaster  jacket  should  be  applied  and  the  patient  allowed  to  move 

Treatment  by  Mechanical  Support—The  most  efficient  of  all  means 
of  treating  caries  of  the  lower  dorsal  and  lumbar  regions  of  the  spine  is  the 
application  of  the  lolaster-of-Paris  jack.t  as  recommended  by  Lewis  A.  Sayre 

metfod  ^  ^""'"^       '  '"'"'^  '^^^"^^  ^'^^^^  «f  t^^^ 

.IpJi""  ^^t"*'         '^'PP'*^  *°  ^        closely  woven  vest  without 

roth'^n  'r^"  ""I  ^^^"^       ^'^^^^^^^^  '°  ^«  to  lie  perfectly 

brwee^  th?  ^^"^  ^  P^^^«  °f  bandage  passing 

mtrn?  .WT.  °'  ^^^^^      fr°^t        behind:  Th! 

atta  J  rl  n  }T\  ^  tripod  stand,  to  the  apex  of  which  is 

Sd  Jin,  r  n  f  '-"■':;ngement  carrying  a  horizontal  iron  bar,  a 
Sd  uilr  f  ^'^^'^^^^^•^^^^d  the  head  and  chin,  while  padded  stirrups  are 
Srstirrl?M  H'™''  f'^Pt"'"  ^^'^  P^^^^-^  separately  from  the  collL  and 
rsfs3  1      ^T  ^"  shortening  or  lengthening 

nic  I    S  "Po^  the  head  and  arms  can  be  adjusted  with 

that  the  proper  amount  of  extension  has  been  made 
with   he  pidleys,_is  the  comfort  experienced  by  the  patient.    He  must  on 
10  account  be  raised  completely  from  the  ground.    When  thus  suspended 
h  spine  becomes  straighter,  the  ears  are  lifted  from  the  shoulders  and 

A  thick  towel  folded  should  be  placed  under  the  vest,  over  the  fore-part 
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of  the  abdomen.  When  the  case  is  dry,  this  is  drawn  out,  and  thus  space 
is  left  for  expansion  of  tlie  abdomen  during  meals.  This  precaution  is  a 
very  important  detail.  Its  omission  may  be  attended  by  very  inajiivenient 
consequences. 

Plaster  of  Paris  bandages  are  then  carefully  applied  round  the  body  from 
immediately  above  the  trochanters  to  the  axillge.  Strips  of  thin  perforated 
tin  are  then  placed  by  the  sides  of  the  spine,  and  a  second  layer  of  plaster 


Fig.  582. — SajTe's  Jacket 
Fig.  581.— Apiilidnlioii  of  Sayre's  Pliisli'r  .Jacket.  Al>pli('d. 


bandages  passed  round  the  whole  (Fig.  581).  The  straps  being  now  removed 
the  patient  is  laid  upon  .i  mattress,  great  care  being  taken  to  keep  the  back 
extended  while  he  is  being  moved  lest  the  soft  case  be  broken.  As  soon  as  he 
is  upon  his  back  the  case  must  be  carefully  moulded  to  the  crests  of  the  ilia 
by  firm  pressure  with  the  hands.  If  there  is  much  projection  of  the  spines  a 
pad  of  soft  lint  or  cotton  wool  must  be  placed  on  each  side  of  the  prominence 
to  prevent  injurious  pressure.  Sayre  strongly  insists  on  the  importance  of 
attention  to  details.    The  bandages  must  be  of  "crinoline  muslin,"  which 
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will  hold  sufficient  plaster  in  its  meshes  ;  the  finest  "Artist's  plaster"  must  be 
used  ;  the  woollen  jersej  must  be  elastic  and  fit  accurately,  and  the  case  must 
be  well  moulded  to  the  body  by  rubbing  with  the  bands.  When  the  case  is 
dry  a  semilunar  piece  may  be  cut  out  under  each  arm  and  over  each  trochanter 
if  necessary.  The  essential  points  to  be  attained  by  this  treatment  are,  1st. 
To  extend  the  diseased  spine  to  an  extent  sufficient  to  prevent  friction  of  the 
carious  surfaces  against  each  other,  not  attempting,  of  course,  to  correct  the 
angular  deformity  completely  ;  2nd.  To  maintain  the  spine  in  the  extended 
position  by  a  light  and  firm  casing  accurately  moulded  to  the  pelvis  below  so 
as  to  obtain  a  fixed  point  and  closely  embracing  the  thorax  above,  so  that  the 
weight  of  the  head  and  shoulders  may  not  be  borne  directly  by  the  diseased 
bodies  of  the  vertebrfe.  A  well-made  plaster  jacket  may  be  worn  from  two  to 
six  months  without  being  changed. 

Since  the  introduction  of  this  treatment  by  Sayre  various  modifications 
have  been  suggested.  In  young  children  the  tripod  and  pullies  are  un- 
necessary, as  the  jacket  may  be  applied  whilst  the  child  is  held  by  its 
mother  or  an  assistant  in  an  upright  position  with  its  arms  over  its  head.  In 
acute  cases  it  is  wiser  to  avoid  the  upright  position  altogether.  This  may  be 
done  by  cutting  a  number  of  strips  of  plaster  bandage  one  and  a  quarter  times 
the  circumference  of  the  trunk.  These  may  be  wetted  with  equal  parts  of 
mucilage  (B.P.)  and  water,  which  will  delay  the  setting.  A  sufficient  number 
of  these  are  then  arranged  on  a  waterproof  sheet  overlapping  each  other,  as 
in  the  ordinary  many-tailed  bandage.  The  patient,  having  the  woollen  jersey 
applied,  is  then  lifted  and  laid  upon  the  bandages,  which  are  folded  over  and 
rubbed  smooth.  There  should  be  two  layers  of  bandages,  and  the  strips  of 
perforated  tin  should  be  inserted  between  the  fii'st  and  second  layer.  This 
mode  of  application  avoids  any  risk  of  dangerous  extension  of  the  diseased 
spine.  After  the  application  of  a  well-fitting  plaster  case  there  is  usually 
great  relief  of  pain,  both  in  the  spine  and  in  the  course  of  the  nerves  pro- 
ceding  from  the  affected  region.  The  respiration  commonly  becomes  more 
easy.  If  the  apparatus  fits  with  sufficient  accuracy  the  patient  can  bear  the 
erect  position  and  move  about  without  pain. 

It  is  evident  that  the  jacket  as  above  described  cannot  be  of  any  use  unless 
the  disease  is  situated  below  the  level  of  the  folds  of  the  axilla,  as  above  this 
point  the  bandage  cannot  go.  When  the  disease  is  above  this  point  a  special 
contrivance,  termed  by  Sayre  the  "  jury  mast,"  is  required  to  support  the  head 
(Fig.  583).  This  consists  of  two  bars  of  soft  iron  passing  on  each  side  of  the 
spine  and  accurately  moulded  to  it,  and  united  between  the  shoi;lders  by  a  cross 
bar,  from  the  middle  of  which  a  vertical  curved  bar  passes  up  behind  the  neck 
to  above  the  middle  of  the  head.  At  the  end  of  this  is  a  transverse  arched 
bar  of  iron  fixed  on  a  pivot,  so  as  to  allow  of  rotation.  To  this  the  head  is 
suspended  by  a  padded  collar  passing  beneath  the  jaw  and  occiput.  The  two 
upright  bars  arc  enclosed  between  the  layers  of  the  plaster-jacket  and  thus  the 
weight  of  the  head  is  transmitted  directly  to  the  pelvis.  Jackets  made  of 
softened  leather  or  "  poroplastic  "  felt  may  be  used  instead  of  the  plaster  appa- 
ratus. They  must  be  moulded  to  the  patient,  either  while  he  is  suspended  or 
lying  upon  his  back,  with  the  arms  well  raised  above  the  head.  The  "jury 
mast "  can  be  fitted  to  these  if  required. 

For  very  young  children  a  double  Thomas's  hip-splint,  from  the  upper 
transverse  bar  of  which  a  well  padded  head-rest  extends  upwards,  will  be 
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found  a  very  efficient  means  of  ensuring  rest.  The  child  can  be  carried  by 
the  nurse  or  moved  in  bed  without  the  least  disturbance  of  the  spine.  When 
all  signs  of  acute  disease  have  disappeared,  and  the  deformity  alone  remains, 
the  apparatus  shown  in  the  accompanying  figure  may  sometimes  be  worn  with 
advantage  (Fig.  584).  It  combines  three  principles  in  its  action — 1,  a  broad 
pelvic  band,  forming  a  firm  basis  of  support  round  the  lower  part  of  the  trunk ; 
2,  lateral  upright  stems,  terminating  in  crutches,  by  which  the  weight  of  the 
head  and  shoulders  is  taken  off  the  diseased  spine,  and  transmitted  directly  to 
the  pelvic  base  ;  and  3,  a  posterior  plate,  which  by  means  of  a  rachet  can  be 
brought  to  bear  directly  upon  the  excurvated  part  of  the  spine,  and  support, 
and  in  some  degree  rectify  the  position  of  this. 

Whatever  apparatus  may  be  used  it  is  of  the  utmost  importance  that  the 
patient  should  not  be  allowed  to  dispense  with  proper  support  for  at  least  six 


Fig.  583. — ^Ajiparatus  for  Disease 
of  Cenical  or  XJijper  Dorsal 
Spine.  Plaster  Jacket  -with 
"  Jury  Mast."  (Sayre.) 


Fig.  584.— Apparatus  for  Sup- 
porting the  Tnink  in  Vertebral 
Caries. 


months  after  all  pain  or  other  signs  of  active  disease  have  disappeared,  other- 
wise he  is  almost  certain  to  suffer  from  a  speedy  relapse. 

As  before  stated,  the  mode  of  treatment  adopted  must  vary  with  the  seat  of 
the  disease,  the  age  and  the  circumstances  of  the  patient.  Treatment  by  the 
recumbent  position  alone  is  almost  impossible  amongst  the  children  of  the 
poor,  as  it  requires  constant  attention  from  a  nurse  and  a  properly  constructed 
couch  which  can  be  wheeled  into  the  open  air  whenever  jjossible.  Eveu 
amongst  the  rich  it  is  well  to  conjoin  the  recumbent  position  with  the  applica- 
tion of  a  leather  or  poroplastic  splint.  For  the  great  majority  of  cases  Sayre's 
plaster-jacket  is  the  most  efficient  apparatus.  It  requires  no  materials  that 
are  not  always  at  hand,  and  can  be  applied  by  the  Surgeon  without  the 
assistance  of  an  instrument  maker.  Its  only  disadvantages  are  that  it  cannot 
be  taken  off  to  wash  the  patient,  and  that  it  is  apt  to  become  foul  and  sores 
may  form  beneath  it.  In  adults  the  plaster-jacket,  or  leather,  or  poroplastic 
should  always  be  conjoined  with  the  recumbent  position.  After  all  acute 
symptoms  have  subsided,  the  poroplastic  or  leatlier  jacket  will  be  found  much 
superior  to  the  old  fashioned  steel  supports  (Fig.  584). 

Counter-Irritation  by  blisters,  issues,  moxse,  or  the  actual  cautery,  was 
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formerly  much  employed.  It  is  now  generally  recognised  that  it  is  worse  than 
useless  in  children,  and  only  very  rarely  of  service  in  adults.  In  exceptional 
cases  of  caries  of  the  spine  in  the  adult  accompanied  by  much  pain,  the  actual 
cautery  applied  on  each  side  of  the  spine  may  give  great  relief,  and  apparently 
aid  in  curing  the  disease.  It  must  be  used,  however,  only  in  the  earliest 
stage  of  the  disease.  Nothing  can  be  more  unscientific  or  indicate  a  more 
profound  ignorance  of  pathology  than  to  use  it  after  abscess  has  once  formed. 

The  ordinary  constitutional  treatment  that  is  adopted  in  strumous 
diseases  must  be  employed  in  these  cases.    Much  benefit  will  be  derived  from 

the  use  of  cod-liver  oil,  iron,  the  phosphates,  and  above  all  good  air  country 

or  sea.  As  in  all  other  cases  where  bone  is  diseased,  at  least  three  years  must 
be  devoted  to  the  cure  of  a  case  of  angular  curvature.  But  that  cure  consists 
only  in  the  preservation  of  life,  not  the  removal  of  deformity,  which  is  the 
inevitable  result  of  carious  ankylosis. 

Treatment  of  Abscess. — The  formation  of  abscess  should,  if  possible,  be 
prevented  by  the  employment  of  the  means  above  described.  Should  suppu- 
ration unfortunately  take  place,  the  danger  is  greatly  increased.  A  chronic 
abscess  connected  with  caries  of  the  spine  should  never  be  allowed  to  point  or 
burst  spontaneously.  It  must  be  opened  or  the  pus  evacuated  in  some  way  as 
soon  as  it  has  arrived  at  a  point  at  which  it  can  be  clearly  recognised  and 
safely  reached. 

^  Simple  aspiration  of  a  spinal  abscess  is  seldom  productive  of  a  cure  ;  but 
Billroth  reports  very  favourably  of  aspiration,  followed  by  the  injection  of  an 
emulsion  of  iodoform  in  glycerine  (Vol.  I.,  p.  253).  Further  experience  is 
required  before  the  true  value  of  this  method  can  be  ascertained  ;  but  as  it 
seems  free  from  danger,  it  certainly  deserves  a  further  trial. 

Openmg  these  large  abscesses  is  accompanied  by  two  dangers— 1st,  septic 
ppisoning  from  decomposition  of  the  discharges  ;  and  2nd,  more  remotely  the 
risk  of  hectic  from  the  long-continued  discharge  kept  up  by  incurable  bone 
disease.  The  first  of  these  may  be  avoided,  and  the  second  reduced  to  a 
minimum  by  the  strictest  attention  to  the  prevention  of  putrefaction  by  the 
employment  of  some  efficient  system  of  antiseptic  treatment,  and  by  ensuring 
the  best  possible  drainage. 

In  opening  these  abscesses  an  incision  should  first  be  made  just  large  enouo-h 
to  admit  the  finger,  which  should  be  immediately  passed  into  the  "cavity,  "so 
that  it  may  be  explored  for  sequestra  before  the  pus  escapes,  while  its  waDs  are 
still  tense.  In  dorsal  or  lumbar  abscesses  the  finger  may  possibly  be  made  to 
reach  the  diseased  spine,  and  if  a  sequestrum  be  felt  loose  it  might  be  re- 
moved. A  psoas  abscess.may  be  opened  before  it  leaves  the  abdomen,  by  an 
mcision  close  above  Poupart's  ligament  external  to  the  line  of  the  vessels.  If 
It  points  at  the  inner  side  of  the  thigh  an  incision  may  be  made  in  that  situa- 
tion as  well,  but  this  alone  will  never  drain  the  whole  cavity  thoroughly, 
owing  to  the  narrowness  of  the  sac  of  the  abscess,  where  it  passes  beneath  the 
femoral  vessels,  and  should,  if  possible,  be  avoided,  as  it  is  difficult  to  apply 
an  antiseptic  dressing  so  near  the  perinseum.  It  has  been  suggested  by 
F.  Treves  that  in  cases  of  caries  of  the  lower  dorsal  or  lumbar  vertebrte  with 
psoas  abscess  more  direct  drainage  may  be  obtained,  the  diseased  vertebras 
examined,  and  possibly  sequestra  removed  by  making  a  vertical  incision  in  the 
space  between  the  last  rib  and  the  ilium  immediately  internal  to  the  outer 
edge  of  the  erector  spinje  ;  this  muscle  is  exposed  and  drawn  towards  the 
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middle  line,  and  the  quadratus  lumborum  may  then  be  cut  through  close  to 
transverse  processes.  The  finger  may  now  he  thrust  inwards  along  the  anterior 
surface  of  a  transverse  process,  so  as  to  avoid  the  situation  of  the  lumbar 
arteries.  The  tense  sac  of  the  abscess  may  then  be  felt.  It  is  best  opened  by 
thrusting  a  pair  of  polypus  forceps  through  its  wall  and  expanding  the  blades. 
As  soon  as  the  pus  flows,  the  finger  may  follow  the  forceps  and  feel  for 
sequestra.  This  mode  of  opening  has  now  been  frequently  adopted  with 
satisfactory  results,  and  in  suitable  cases  is  certainly  to  be  recommended. 
After  a  lumbar  or  psoas  abscess  has  been  opened  for  some  time,  and  the  dis- 
charge reduced  to  a  very  small  amount,  the  patient  may  be  allowed  to  move 
about  with  a  proper  plaster  support,  through  which  an  opening  may  be  made 
opposite  the  sinus  for  dressing  the  wound  ;  or  a  poroplastic  or  leather  support 
may  be  made  which  can  be  removed  when  necessary.  Antiseptic  dressing  must 
be  continued  as  long  as  any  discharge  persists. 

The  Treatment  of  Paraplegia  in  spinal  caries  presents  nothing  special. 
The  limbs  may  be  rubbed  to  maintain  their  nutrition.  No  operation  such  as 
trephining  the  spine  is  justifiable,  as  the  compression  is  due  to  disease  of  the 
membranes  and  not  to  displacement  of  the  bones. 

DISEASE    OF    THE    CERVICAL  SPINE. 

Caries  of  the  cervical  spine  presents  several  points  requiring  special 
consideration.  It  is  much  less  frequent  than  in  the  dorsal  and  lumbar 
regions. 

The  signs  are  the  usual  ones  of  pain,  rigidity,  and  swelling,  diffused  and 
ill-defined.  But  there  is  in  the  cervical  region  no  tendency  to  angular 
excurvation.  This  is  owing  partly  to  the  fact  that  the  concavity  of  the 
natural  curve  is  backwards  and  partly  to  the  shallowness  of  the  bodies  of  the 
vertebrfe  not  admitting  that  coalescence  after  their  destruction,  which  is 
characteristic  of  the  same  disease  in  the  dorsal  and  lumbo-dorsal  regions. 
But  the  patient  is  unable  to  support  or  to  turn  his  head  ;  he  holds  it  in  his 
hands  when  in  the  upright  position,  and  rotates  the  whole  body  when  he 
attempts  to  look  round.  There  will  be  pain  on  any  attempt  at  movement, 
whether  rotatory  or  antero-posterior,  and  on  downward  pressure  on  the  vertex. 
Although  no  angular  curvature  can,  for  the  reason  just  stated,  take  place  in 
this  region,  the  spinous  processes  may  become  irregular,  one  or  two  projecting 
more  than  the  others. 

Disease  of  th.e  Articulations  between  tlie  Atlas  and  Axis,  and 
between  the  Atlas  and  Occipital  Bone  constitutes  one  of  the  most 
serious  forms  of  vertebral  cai'ies.  In  these  cases  there  are  pain  and  swelling, 
with  great  difficulty  or  absolute  inability  to  move  the  head.  Patients  aflected 
with  this  disease  present  a  remarkable  as  well  as  a  distressing  appearance. 
The  sterno-mastoid  muscles  are  remarkably  tense  and  prominent,  and  the  neck 
being  perfectly  rigid,  they  are  unable  to  turn  the  head,  but  when  they  want  to 
look  round  have  to  twist  their  whole  body ;  at  the  same  time,  the  weakness  in 
the  neck  usually  compels  them  to  support  the  head  with  both  hands,  putting 
one  under  the  chin,  the  other  under  the  occiput,  and  so  holding  it.  The 
disease  may  suddenly  terminate  fatally  by  luxation  of  the  atlas  forwards, 
compression  of  the  cord,  and  asphyxia ;  or  more  slowly  by  hectic  or  gradual 
interference  with  the  respiratory  functions. 
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Retro-pharyngeal  abscess  may  form  as  a  consequence  either  of  disease  of 
the  bodies  of  the  upper  cervical  vertebras,  or  the  articulations  of  the  first  two. 
It  commences  with  induration  and  swelling  of  the  areolar  tissue  at  the  back  of 
the  pharynx.  Subsequently  the  swelling  becomes  softer  and  fluctuation 
perceptible.  The  posterior  wall  of  the  pharynx  is  pushed  forwards  against 
the  posterior  nares,  giving  a  peculiar  nasal  tone  to  the  voice,  and  if  the 
abscess  be  large  it  may  cause  difficulty  in  breathing  and  swallowing.  The 
formation  of  refcro-pharyngeal  abscess  in  young  people  should  always  lead  to 
an  examination  of  the  cervical  spine.  The  abscess  may  burst  into  the  pharyn:: 
or  may  extend  outwards,  and  point  at  the  side  of  the  neck,  coming  forwards 
under  the  sterno-mastoid. 

The  Treatment  of  Disease  of  the  Cervical  Spine  must  be  conducted  on 
the  same  principles  as  that  of  angular  curvature,  by  absolute  rest  and  attention 
to  the  general  health.  The  actual  cautery  may  sometimes  be  of  use  in  adults 
before  suppuration  has  taken  place.  When  there  is  much  pain  it  must  be 
applied  on  each  side  of  the  spine  at  the  back  of  the  neck.  As  great  and 
immediate  danger  may  result  from  the  sudden  displacement  of  the  vertebraj 
and  consequent  compression  of  the  cervical  cord,  the  head  requires  to  be 
steadied  by  proper  apparatus,  calculated  to  support  and  steady  its  movements. 
Sayi-e;s  jacket  with  the  "jury-mast"  (Fig.  583)  is  the  most  efficient  apparatus 
for  disease  below  the  first  two  vertebrte.  A  leather  sphnt  embracing  the 
shoulders  and  the  upper  part  of  the  chest  and  back  fitted  with  a  broad  collar 
for  the  neck  and  a  support  for  the  chin  and  occiput  will  be  found  to  suit 
many  cases.  In  disease  of  the  atlas  and  axis,  the  head  must  be  fixed  abso- 
lutely so  that  no  movement  is  possible.  The  patient  should  be  confined  to 
bed  m  the  recumbent  position,  with  a  heavy  sand-bag  on  each  side  of  the 
head.  Gentle  weight  extension  by  means  of  a  collar  holding  on  the  chin  and 
occiput  attached  to  a  cord  passing  through  a  puUey  at  the  head  of  the  bed  is 
often  useful  ior  relieving  pain.  When  the  acute  symptoms  subside,  an 
apparatus,  such  as  is  represented  in  Fig.  331,  Vol.  I.,  may  be  apphed. 

Ketro-pharyngeal  abscess  is  a  serious  comphcation,  for  when  it  bursts  into 
the  pharynx  it  empties  itself  imperfectly,  and  decomposition  of  the  discharges 
ensues,  thus  perpetuating  the  disease.  To  avoid  this,  J.  Chiene  of  Edinburgh 
recommends  that  it  should  be  opened  early,  when  possible,  by  an  incision 
made  behind  the  sterno-mastoid.  The  carotid  vessels  and  pneumogastric 
nerve  must  be  pushed  forwards  without  injuring  the  sheath  of  fascia  in  which 
they  are  enclosed.  The  abscess  can  thus  be  treated  antiseptically.  In  this 
way  he  successfully  treated  a  large  abscess  containing  eight  ounces  of  pus. 

OTHEK   DISEASES    OF    THE  SPINE. 

Gummata  of  the  Spine.-Cases  of  partial  destruction  of  the  bodies  of 
the  vertebrae  by  the  formation  of  syphilitic  gummata  commencing  beneath 
the  periosteum  have  been  recorded.  The  disease  closely  resembles  ordinary 
canes  of  the  spme  m  its  symptoms,  and  the  diagnosis  can  be  made  only  bv 
the  history,  and  the  co-existence  of  other  syphilitic  affections.  The  treatmen  t 
18  mechanical  support  in  addition  to  the  ordinary  internal  remedies 
atror^w  """i^K ^  Arthritis  may  affect  the  spine.  The  intervertebral  discs 
atrophy  and  bony  outgrowths  form  from  the  bodies  which  may  bridge  over 
the  ^spaces  between  them.    The  natural  movements  are  thus  restrictld! 
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Beyoud  this  it  causes  uo  very  definite  symptoms,  and  it  requires  no  special 
treatment. 

Tumours  of  the  Spine.— The  bodies  of  the  vertebrae  are  not  uncoimnonly 
the  seat  of  secondary  cancerous  growths.  Primary  sarcomata  also  are  occa- 
sionally met  with.  The  symptoms  arc  pain,  usually  very  severe,  localized  at 
one  spot  in  the  spine,  followed  after  a  time  by  some  excurvation.  The 
tumour  projects  sooner  or  later,  if  the  patient  survives  sufficiently  long,  into 
the  spinal  canal  and  compresses  the  cord,  causing  paraplegia.  Except  in  cases 
in  which  the  tumour  is  secondary  the  diagnosis  from  dry  caries  is  scarcely 
possible.  Early  supervention  of  paraplegia,  with  slight  excurvation,  in  a 
patient  past  middle  life,  would,  however,  suggest  the  presence  of  a  tumour. 

Tumours  within  the  Spinal  Canal. — Tumours  within  the  spinal  canal 
may  arise  inside  or  outside  the  dura  mater.  Outside  the  dura  mater  lipomata 
are  most  common  though  these  are  rare.  Within  the  dura  mater  syphilitic 
gummata,  sarcomata,  myxomata  and  psammomata  are  occasionally  met  with, 
and  fatty  tumours  have  been  found  in  a  few  cases.  The  symptoms  produced 
by  these  growths  are  those  of  slow  compression  of  the  cord,  for  which  I  must 
refer  the  reader  to  works  on  medicine.  If  unreheved  by  treatment  they 
inevitably  cause  death,  and  syphilitic  gummata  alone  are  influenced  by  drugs. 
Writing  in  1886,  W.  R.  Gowers  suggested  that  Surgery  might  ultimately  be 
able  to  cope  with  meningeal  tumours,  those  actually  imphcating  the  cord 
beino-  of  course  beyond  the  reach  of  operative  interference.  In  1887  a  middle 
ao-ed°man  came  under  his  care  with  symptoms  of  a  tumour  compressing  the 
cord  in  the  upper  dorsal  region,  causing  almost  complete  paraplegia  and 
anaesthesia  below  the  level  of  the  fifth  dorsal  nerve.  On  June  9th,  ISbT, 
Victor  Horsley  undertook  its  removal.  The  spines  and  lamina  of  the  third, 
fourth,  and  fifth  dorsal  vertebrEe  were  cut  away,  the  dura  mater  opened  and  a 
myxoma  removed  which  was  pressing  on  the  right  side  of  the  cord.  On 
January  28th,  1888,  the  patient  was  exhibited  at  the  Medico-Ghirurgical 
Society,  having  completely  recovered  from  aU  his  symptoms  except  a  little 
stiffness  in  the  legs.  The  wound  was  soundly  healed  and  no  artificial  support 
was  required. 
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CHAPTER  LI. 


Sacro-iliac  Disease  iu  its  early  stage. 
Fig.  0S5.— Sacrum.  Fig.  586.— Ilium. 


DISEASE  OF  THE  SACRO-ILIAO  JOINT. 

Disease  op  the  Sacro-Iliac  Articulation  is  a  rare  affection.    With  but 
few  exceptions,  systematic  writers  on  Surgery  were,  until  recently,  altogether 
silent  upon  this  subject.    Boyer  and  Chelius  mention  the  disease ;  but  it  is 
only  by  Nelaton  that  any  detailed 
description  of  it  has  been  given.  This 
may  be  partly  accounted  for  by  its 
rarity,  and  partly,  perhaps,  by  its 
having  not  unfrequently  been  con- 
founded with  some  of  the  varieties  of 
disease  of  the  hip  or  spine. 

Sacro-iliac  disease  is  essentially  a 
chronic  affection,  lasting  for  months 
or  years.    It  appears  to  be  tubercular 
in  its  origin.    I  have  never  seen  it  in 
young  children,  and  in  all  the  cases 
which  fom  the  basis  of  these  observations  it  has  occurred  in  young  adults 
from  14  to  30  years  old.    The  exciting  causes  of  the  disease  are  obscure  •  I 
nave  not  been  able  to  trace  it  to 
blow  or  injury  in  any  of  the  cases 
that  have  been  under  my  care, 
although  there  can  be  very  little 
doubt   that   such   causes  might 
excite  it. 

Pathology. — The  disease  may 
commence  primarily  in  the  pelvic 
bones,  in  the  articular  structures  of 
the  sacro-iliac  junction,  or  between 
the  lateral  epiphysial  plate  of  the 
sacrum  and  the  body  of  the  bone 
which  do  not  unite  till  the  twenty- 
fifth  year.  The  annexed  drawings 
(Figs.  585,  586),  taken  from  a  boy 
who  died  of  tetanus  from  the  irri- 
tation of  an  issue,  six  weeks  after 
the  commencement  of  disease  in 
the  sacro-iliac  articulation,  show 
erosion  of  the  cartilages  in  patches. 
The  next  drawing  (Fig.  587),  taken  from  a  man  about  80  years  of  ao-e  who 
died  of  this  affection  after  nearly  two  years  of  suffering,  shows  the  disease  iu 
Its  most  advanced  stage.  The  bones  were  bare-  and  rough,  but  not  necrosed  • 
they  wore  completely  deprived  of  their  incrusting  cartilage.    There  was  no 
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Fig.  587.-  Sacro-iliao  Disease,  more  advanced. 
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deep  erosion  of  them,  no  cavity,  no  sign  of  tuberculous  infiltration  ;  no 
evidence,  in  fact,  of  primary  osseous  disease.  The  ligamentous  structures  of 
the  articulations  were  only  partially  destroyed.  The  interosseous  ligament  was 
especially  in  a  sound  state  ;  it  had  preserved  to  a  great  extent  its  firmness, 
and  required  to  be  divided  with  t"he  scalpel  in  order  to  expose  the  interior 
of  the  joint  and  the  opposed  osseous  surfaces.  The  structures  that  appeared 
chiefly  to  have  suffered  were  the  synovial  and  cartilaginous  elements  of  the 
joint.  The  synovial  membrane  is  normally  but  imperfectly  developed  in  the 
saoro-iliac  articulation,  but  it  may  possibly  undergo  changes  analogous  to 
those  which  take  place  in  the  tubercular  disease  of  other  joints. 

Symptoms. — The  symptoms  characteristic  of  this  affection  arrange  them- 
selves in  five  distinct  groups— viz..  Pain,  Swelling,  Lameness,  Alteration  in 
the  Shape  of  the  Limb,  and  Abscess.    These  we  must  study  separately. 

1.-  Pain. — One  of  the  earliest  symptoms  is  a  sensation  of  painful  weakness 
at  the  lower  part  of  the  back  and  sacrum,  increased  by  movements  of  the  body 
in  walking,  stooping,  or  even  in  standing,  giving  the  sensation  as  if  the  body 
were  falling  asunder.    The  pain  is  increased  by  any  effort  that  calls  the 
respiratory  muscles  into  action,  such  as  coughing,  sneezing,  or  laughing,  and 
is  greatly  aggravated  by  straining  at  stool.    As  the  disease  advances,  the  pain 
becomes  more  continuous,  and  of  a  gnawing  or  rheumatic  character.  Its 
intensity  varies  greatly  ;  in  some  instances  it  is  throughout  slight,  except  on 
movement,  in  others  it  is  most  intensely  agonizing,  the  patient  shrieking 
with  agony,  and  being  unable  to  obtain  rest  in  any  position.    The  pain  in  the 
"gluteal  region  may  in  some  cases  be  due  to  irritation  of  the  lumbo-sacral  cord, 
which  lies  in  close  contact  with  the  articulation.    The  pain  is  confined  to  the 
gluteal  region  and  groin,  and  does  not  extend  far  down  the  limb.    When  the 
patient  is  lying  on  his  back  or  side,  the  limb  on  the  affected  side  may  be  ab- 
or  adducted,  or  the  head  of  the  thigh-bone  may  be  pressed  up  against  the 
acetabulum,  without  any  increase  of  pain,  provided  the  pelvis  be  fixed  by  the 
pressure  of  the  hands.    If  this  be  not  done,  considerable,  even  intolerable 
pain  will  be  experienced  on  moving  the  limb.    So,  also,  if  the  Surgeon  seize 
the  sides  of  the  pelvis  in  his  hands,  and  move  them  to  and  fro,  or  press  them 
too-ether  transversely,  or  separate  them  by  pressing  the  anterior  superior  spmes 
asSnder,  pain  will  be  ehcited,  the  affected  joint  being  then  influenced  by 
the  movement.     There  is  often  diffiised  tenderness  on  pressure  over  the 
gluteal  region  ;  but  this  is  less  about  the  hip-joint  than  in  coxalgia,  and 
gradually  increases  as  the  finger  is  pressed  backwards  upon  the  sacro-ihac 
articulation,  so  that  it  may  at  last  be  localized  in  a  small  spot. 

2.  Swelling.— A  pufiy  intumescence  is  perceptible  early  in  the  disease, 
along  the  line  of  the  affected  articulation.  It  assumes  a  somewhat  elongated 
api^earance  from  above  downwards,  and  does  not  extend  to  any  distance  out- 
wards under  the  gluteal  muscles,  nor  does  it  invade  the  natural  hollow  behind 
the  trochanter.  As  the  disease  advances,  and  suppuration  takes  place,  the 
swelling  increases  materially,  and  assumes  different  and  peculiar  characters, 
owinf  to  the  formation  and  diffusion  of  abscess. 

?>  "Lameness  is  an  early  symptom.  The  patient  walks  insecurely  ;  has  a 
feeling  of  want  of  proper  support  to  the  body ;  leans  forward,  and  uses  a 
stick.  He  puts  the  foot  of  the  affected  side  to  the  ground,  but  does  not  tread 
upon  it  so  firmly  as  upon  the  other  ;  he  cannot  stand  on  it,  or  twist  himseil 
suddenly  round.  As  the  disease  advances,  the  powers  of  support  and  progres- 
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sioii  diminish,  and  at  last  the  patient  becomes  unable  to  assume  the  erect 
position,  lying  in  bed  usually  on  the  sound  side. 

4-,  Alteration  in  the  Shape  of  the  Hip  and  Length  of  the  Limb 

are  an  early  and  marked  symptoms.  From  the  very  commencement  of  the 
disease,  the  limb  on  the  affected  side  will  seem  to  be  longer  than  the  sound 
one  ;  the  tip  of  the  inner,  malleolus  being  usually,  as  the  patient  lies  on  his 
back,  half  an  inch  below  the  level  of  the  same  point  of  bone  on  the  opposite 
side.  But  on  close  examination,  it  will  be  found  that  the  measurement  from 
the  anterior  superior  spine  to  the  inner  malleolus  gives  the  same  result  on  both 
sides  ;  hence  the  elongation  cannot  be  owing  to  any  change  that  has  taken 
place  in  the  bones  or  in  the  three  large  joints  of  the  lower  extremity,  but  must 
be  dependent  on  some  disturbing  cause  situated  beyond  the  anterior  superior 
spine  of  the  ilium.  On  more  close  investigation,  this  point  of  bone  is  found 
to  be  at  a  lower  level,  and  at  the  same  time  more  prominent,  than  its  fellow 
on  the  opposite  side  :  the  displacement  is  thus  produced,  not  by  any  obliquity 
of  the  pelvis  consequent  on  a  twist  of  the  lumbar  spine,  as  in  hip-joint  disease, 
but  by  the  tilting  forwards  and  rotation  downwards  of  the  whole  side  of  the 
pelvis  ;  for  the  displacement  which  takes  place  is  a  double  one.  The  swelling 
of  the  affected  articulation  not  only  pushes  forwards,  but  rotates  downwards, 
the  anterior  and  superior  portion  of  the  ilium  ;  and  hence  the  anterior  superior 
spine  is  not  only  at  a  lower  level,  but  is  also  more  prominent  on  the  diseased 
than  on  the  sound  side.  The  limb  itself  usually  lies  straight,  and  is  wasted 
and  enfeebled. 

5.  Abscess  occurs  only  at  a  late  period  of  the  disease.  Many  months,  a 
year  or  more,  may  elapse  before  suppuration  is  fairly  established,  or,  at  all 
events,  before  the  formation  of  pus  is  so  abundant  that  it  can  be  recognized 
as  an  abscess.  I  have  observed  abscess  in  connection  with  this  disease  in 
five  situations— viz.,  over  the  articulation,  in  the  gluteal  and  in  the  lumbar 
regions,  within  the  pelvis,  and  in  connection  with  the  rectum. 

The  first  indication  of  abscess  is  met  with  over  the  diseased  articulation. 
The  puffy  swelling  which  is  there  perceptible  in  the  earlier  stages  of  the 
affection,  gradually  softens,  until  at  last  fluctuation  is  established  in'^it.  From 
this  point  it  may  spread  outwards  into  the  gluteal  region,  nearly  as  far  as,  but 
not  enveloping,  the  trochanter  ;  or  it  may  take  another  course  and  stretch 
upwards,  forming  a  considerable  accumulation  in  the  loin,  upon  and  just 
above  the  crest  of  the  ilium.  These  forms  of  sacro-iliac  abscess  are  extra- 
pelvtc;  the  other  varieties  are  intrapelvic.  These  latter  are  of  three  kinds, 
lu  one  form  the  pus  passes  out  of  the  sciatic  notch,  and  under  the  great 
gluteal  muscle  ;  in  the  next  it  gravitates  downwards  into  the  ischio-rectal 
fossa,  and  presents  by  the  side  of  the  rectum  ;  and  in  the  third  variety  which 
I  have  observed,  the  abscess  opens  into  the  gut,  abundant  puriform  discharge 
takes  place  77er  anum,  and,  flatus  from  the  bowel  passing  into  the  suppurating 
cavity,  a  tympanitic  abscess  results. 

Prognosis.— The  prognosis  of  this  disease  is  always  most  unfavourable.  I 
am  not  prepared  to  say  that  it  is  of  necessity  fatal,  but  I  have  never  seen  a 
patient  recover  after  the  full  development  of  the  disease,  and  after  suppuration 
had  set  m.  I  have,  however,  seen  a  case  cured,  in  which,  from  the  history 
of  the  symptoms,  the  thickening  over  the  sacro-iliac  articulations,  and  the 
pennancnt  displacement  of  the  side  of  the  pelvis,  there  was  every  reason  to 
beheve  that  this  disease  had  existed.  But  in  this  instance  no  abscess  had  formed. 
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Diagnosis. — The  diagnosis  of  sacro-iliac  disease  is  important,  and  not 
always  easy.  There  arc  five  distinct  affections  with  which  it  may  be  con- 
founded— viz.,  neuralgia  of  the  hip,  sciatica,  spinal  disease,  disease  of  the  hip- 
joint,  and  disease  of  the  pelvic  bones. 

1.  Neuralgia  of  the  hip  in  young  females  may  readily  enough  be  confounded 
■with  the  earlier  stages  of  sacro-iiiac  disease.  But  the  widely  spread  and 
superficial  nature  of  the  pain  which  is  not  limited  to  the  neighbourhood  of 
the  diseased  articulation,  the  co-existence  of  the  hysterical  temperament,  and 
the  sex  of  the  patient  render  the  true  nature  of  the  affection  sufficiently  clear. 
The  obliquity  of  the  pelvis  which  occasionally  occurs  in  neuralgia  of  the  hip, 
and  causes  apparent  elongation  of  the  limb,  is  readily  removed  when  the 
patient  lies  on  the  back  ;  whereas,  in  sacro-iliac  disease,  position  does  not 
affect  the  displacement  of  the  limb  on  the  affected  side. 

2.  Sciatica. — In  this  affection,  the  age  of  the  patient,  usually  more  advanced 
than  that  of  the  subjects  of  sacro-iliac  disease  ;  the  seat  of  the  pain,  below  the 
articulation,  and  its  extent  down  the  back  of  the  limb,  the  tenderness  being 
in  the  line  of  the  great  sciatic  nerve,  and  not  over  the  articulation,  and  the 
fact  that  it  is  not  increased  by  pressing  on  the  iliac  spines  ;  with  the  absence 
of  elongation,  will  enable  the  Burgeon  to  effect  the  diagnosis. 

3.  From  spinal  disease,  the  diagnosis  is  usually  sufficiently  easy  ;  for, 
although  the  situation  of  an  abscess  arising  from  caries  of  the  vertebra  may 
be  the  same  as  that  which  is  occupied  by  the  collections  of  pus  resulting  from 
sacro-iliac  disease,  yet  in  the  vast  majority  of  cases  of  caries  of  the  spine, 
excurvation  of  the  vertebrse  has  become  prominently  marked  by  the  time  that 
the  abscess  has  assumed  so  great  a  magnitude  as  to  occupy  the  inferior  lumbar 
or  gluteal  regions.  In  those  rare  cases  in  which,  as  in  an  instance  that  was 
some  time  ago  under  my  care,  caries  of  the  vertebrEe,  with  consecutive  abscess, 
takes  place  without  any  angular  curvature,  it  will  be  found  that  the  patient 
complains  of  tenderness  on  the  Surgeon  percussing  the  spine  opposite  the  seat 
of  disease  ;  that  the  spinal  column  has  lost  its  flexibility,  moving  stiffly  and 
as  a  whole  ;  that  there  is  an  absence  of  that  elongation  of  the  limb  on  the 
affected  side,  dependent  on  displacement  of  the  wing  of  the  pelvis,  which  is  so 
early  observable  in  sacro-ihac  disease  ;  and  lastly,  that  examination  of  the 
sacro-iliac  synchondrosis  neither  elicits  pain  nor  reveals  swelling  or  any  of  the 
other  signs  of  disorganization  of  that  articulation. 

■  4.  Disease  of  the  hip-joint  is  the  affection  that  is  most  easily  confounded 
.with  sacro-iliac  disease,  and  that  from  which  it  is  of  most  importance  to  make 
the  diagnosis.  It  is  especially  from  that  variety  of  hip-disease  which  com- 
mences in  the  acetabulum,  primarily  involves  the  pelvic  bones,  and  only 
secondarily  implicates  the  joint,  that'  it  is  difficult  to  distinguish  sacro-iliac 
disease  ;  and  the  importance  of  recognising  the  nature  of  the  case  is  great  when 
we  reflect  that  an  error  in  diagnosis  might  lead  to  the  performance  of  an 
unnecessary  operation  on  the  hip- joint.  The  diagnosis  between  coxalgia^  in 
all  its  forms  and  sacro-iliac  disease  may  be  made  by  attention  to  the  following 
circumstances : — 

a.  The  seat  of  pain  on  pressure  varies.  In  hip-disease  the  patient  suffers 
severely  when  pressure  is  exercised  deeply  in  the  hollow  behind  and  above 
the  trochanter,  or  against  the  anterior  part  of  the  hip-joint.  In  sacro- 
iliac disease,  little  or  no  pain  is  experienced  on  pressure  in  these  situations  ; 
Jbut  tenderness  is  elicited  by  pressing  upon. the  sacrum  and  along  the  line  of 
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junction  between  that  bone  and  the  ilium,  behind  and  altogether  away  from 
the  hip. 

h.  The  movements  that  occasion  pain  are  different  in  the  two  diseases.  In 
hip-disease,  abduction  and  rotation  outwards,  and  pressure  of  the  head  of  the 
thigh-bone  into  the  acetabulum,  aggravate  the  sufferings  of  the  patient.  In 
sacro-iliac  disease  the  thigh  may  be  moved  in  all  directions,  ab-  or  adducted, 
rotated,  flexed,  or  extended,  whilst  the  patient  is  lying  on  his  back,  without 
any  increase  of  suffering,  provided  the  side  of  the  pelvis  be  fixed  by  the 
Surgeon.  Should  this  precaution  not  be  taken,  the  movement  impressed  on 
the  thigh  Avill  be  communicated  to  the  diseased  articulation,  and  will  necessarily 
cause  pain. 

c.  The  signs  connected  with  the  alteration  in  the  length  of  the  limb  differ  in 
the  two  diseases.  In  hip-disease  there  may  be,  and  usually  is  in  the  advanced 
stages,  considerable  shortening.    This  never  occurs  in  sacro-iliac  disease. 

d.  The  alteration  of  the  level  and  of  the  prominence  of  the  two  anterior 
superior  spines,  in  sacro-iliac  disease,  may  be  confounded  with  that  arising  from 
the  obliquity  of  the  pelvis  usually  occurring  in  the  early  stages  of  coxalgia. 
But  here  also  the  diagnosis  may  be  effected  by  observing  that  the  displace- 

.  ment  of  the  bone  in  sacro-iHac  disease  is  permanent,  and  is  not  influenced 
by  position.  The  obliquity  of  the  pelvis  in  hip-disease,  giving  rise  to  apparent 
elongation  of  the  limb,  is  dependent  on  a  twist  in  the  lumbar  spine,  which 
may  be  rectified  by  placing  the  patient  on  his  back,  and  using  a  little  mani- 
pulation. The  alteration  in  the  level  of  the  two  ilia,  in  sacro-iliac  disease,  is 
not  modified  by  change  of  position,  or  by  any  movement  that  may  be  impressed 
upon  the  spine. 

5.  Disease  of  the  pelvic  lones  may  of  course  occur  independently  of  any  affec- 
tion of  the  sacro-iliac  articulation  ;  and,  when  so  occuning,  it  most  commonly 
commences  at  a  distance  from  the  joint— the  crest  of  the  ilium,  the  tuberosity 
of  the  ischium,  or  the  acetabulum,  being  the  usual  seats  of  the  disease.  When 
it  occurs  in  the  first  of  these  two  situations,  the  resulting  abscess  seldom 
attains  a  very  large  size,  and  is  altogether  above  or  below  the  synchondrosis, 
the  outline  of  which  can  be  felt  clear  and  unobscured  by  swelling  of  any  kind. 
When  the  abscesses  are  opened,  the  sinuses  that  result  will  lead  directly  down 
to  the  rough  and  carious  bone,  examination  of  which  will  leave  no  doubt  as  to 
the  nature  of  the  case.  In  these  cases,  also,  no  change  takes  place  in  the 
length  of  the  limb,  or  in  the  position  of  the  side  of  the  ilium. 

When  the  acetabulum  is  affected,  the  difficulty  of  diagnosis  may  be  greater, 
m  consequence  of  the  large  size  and  often  intrapelvic  nature  of  the  abscesses. 
But  here  the  same  circumstances  that  enable  the  Surgeon  to  effect  a  diagnosis 
m  ordmary  coxalgia— viz.,  the  pain  in  movement  influencing  the  hip-joint 
merely,  and  the  alteration  in  length  of  limb,  as  determined  on  measuring  from 
the  anterior  superior  spines— will  prevent  his  falling  into  error  as  to  the  true 
nature  of  this  disease. 

Treatment.— With  respect  to  treatment  I  have  but  little  to  say,  and  that 
by  no  means  satisfactory.  The  treatment  must  be  conducted  on  the  same 
general  principles  that  guide  us  in  the  management  of  cases  of  carious  diseases 
ot  the  spine.  The  great  object  is  to  prevent  the  formation  of  abscess.  If  the 
cure  be  fortunately  accomplished,  the  patient  will  probably  recover  with  a  limb 
that  though  weakened,  is  but  little  impaired  in  utility;  for,  the  sacro-iliac 
junction  bemg  naturally  a  fixed  joint,  it  matters  little  if,  in  the  adult  it 
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become  ankylosed  by  disease.  Long-continued  rest  in  the  fji-one  position  ; 
fixing-  the  pelvis,  hip-joint,  and  thigh  by  means  of  a  large  leather  cap  and 
splint,  or  a  plaster  of  Paris  bandage,  which  should  embrace  the  whole  of  the 
limb  from  above  the  crest  of  the  ilium  to  the  sole  of  the  foot ;  counter- 
irritation,  in  the  earlier  stages,  before  suppuration  has  set  in  (after  that  has 
occurred  it  is  worse  than  useless) ;  the  administration  of  cod-liver  oil,  iron, 
and  suitable  tonics,  are  the  means  to  be  employed.  When  abscess  forms,  this 
must  be  opened  in  a  suitable  and  convenient  spot,  with  antiseptic  precautions ; 
and  the  powers  of  the  patient  must  be  kept  up  by  ordinary  dietetic  means  and 
medicinal  tonics,  with  the  view  of  procuring  ankylosis ;  but,  unfortunately, 
little  advantage  usually  follows  the  treatment  beyond  the'  mitigation  of 
suffering  and  some  prolongation  of  life.  When  once  suppuration  has  set  in, 
our  hopes  of  a  cure  are  materially  lessened.  I  am  not  prepared  to  state  that 
the  affection  is  inevitably  fatal  when  it  has  reached  this  stage,  but  certainly 
very  frequently  it  is  so.  The  abscess  must,  if  possible,  be  opened  and 
treated  by  some  efl&cient  antiseptic  method.  If  decomposition  of  the  dis- 
charges occurs  the  profuse  discharge  will  probably  induce  hectic  or  destroy  the 
patient  by  albuminoid  disease  of  the  viscera.  If  the  abscess  points  over  the 
joint  it  should  be  laid  freely  open  and  the  articulation  exposed  and  scraped. 
C.  H.  Golding-Bird  in  one  case  trephined  the  joint  and  thus  reached  a  psoas 
abscess  connected  with  the  front  of  the  articulation  ;  the  patient  made  a  good 
recovery. 
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DISEASE  OF  THE  HIP-JOINT. 

Hip-disease  presents  so  niany  points  of  peculiar  and  serious  importance, 
that  it  is  usually,  and  not  improperly,  described  as  a  distinct  affection,  apart 
from  other  joint-diseases.  Ijike  all  these  it  maybe  acute,  subacute,  or  chronic, 
and  most  commonly  occurs  in  strumous  subjects.  It  is  most  commonly  met 
with  before  the  age  of  puberty.  Out  of  48  consecutive  cases,  of  which  I  took 
notes,  I  find  that  in  16  only  did  it  commence  at  or  after  fifteen  years  of  age, 
and,  of  these,  in  6  cases  only  it  happened  above  twenty.  The  collected 
statistics  of  cases  appear  to  give  a  very  similar  proporbion.  It  is  commonly 
attributed  to  slight  causes,  such  as  over-exertion  in  a  long  walk,  a  sprain  in 
jumping,  a  fall,  or  sitting  in  the  wet. 

Torms  of  the  Disease. — All  the  inflammatory  affections  attacking  the 
coxo-femoral  articulation  are  usually  confounded  under  the  term  "Hip- 
Disease  "  or  "  Ooxalgia."  This  is  too  general  an  expression ;  and  we  shall 
find  included  under  it  several  distinct  forms  of  disease  that  differ  from  one 
another  in  pathology,  symptoms,  result,  and  treatment.  On  looking  at  tlie 
hip-joint  fi-om  a  surgical  point  of  view,  we  find  it  to  be  composed  "of  three 
distinct  parts— viz.,  the  soft  structures,  the  acetabulum,  and  the  head  of  the 
thigh-bone.  Any  one  of  these  may  be  principally  or  primarily  afifected ;  and 
we  may  accordingly  divide  hip-joint  disease  into  three  distinct  forms — 
Arthritic,  Acetabular,  and  Femoral.  This  division  is  not  purely  pathological, 
for  in  all  forms  when  the  later  stages  are  reached,  all  the  component  parts  are 
more  or  less  extensively  aifected. 

General  Phenomena  of  Hip-Disease. — Before  proceeding  to  describe 
each  separate  form  of  coxalgia  in  detail,  we  may  consider  briefly  the  condi- 
tions which  are  more  or  less  common  to  each  variety  of  the  affection— w-.. 
Pain,  Attitude,  Imperfect  Mobility,  Suppuration,  Sinuses,  Dislocation,  and 
Ankylosis. 

1.  Pain. — The  pain  in  hip-joint  disease  varies  greatly  according  to  the 
form  which  the  affection  assumes.    In  the  more  chronic  forms  of  tlie  disease 

I  it  is  at  first  slight,  and,  perhaps,  referable  rather  to  the  knee  than  to  the  hip ; 

■  this  may  be  explained  by  the  irritation  of  the  articular  branch  of  the  obtm-ator 
nen-e,  causing  a  referred  pain  to  be  felt  in  the  terminal  branches  at  the  inner 
side  of  the  knee-joint.    Both  the  hip  and  knee  receive  also  articular  branches 

*  from  the  anterior  crural  and  sciatic  nerves.  That  from  the  obturator,  how- 
ever, enters  the  round  ligament,  and  is  perhaps  for  this  reason  implicated 
early  in  cases  in  which  the  disease  commences  in  the  head  of  the  femur. 

In  the  arthritic  form  tlie  pain  is  always  very  acute,  even  intense,  seated  in 
the  joint  itself,  and  greatly  increased  by  any  movement,  however  slight,  of 
the  limb.  In  the  acetabular  foi'm  of  the  disease  the  pain  is  not  at  first 
refeiTed  to  the  joint,  but  rather  to  the  iliac  fossa  or  side  of  the  pelvis;  it 
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afterwards  becomes  severe,  gnawing,  and  deeply  seated  in  the  articulation. 
However  slight  the  pain  may  be,  it  is  always  greatly  increased  by  moving  the 
limb,  by  pressing  the  surfaces  of  the  articulation  together,  or  Ijy  forced 
abduction  or  rotation. 

2.  The  Attitude  of  the  limb  is  peculiar,  and  varies  during  the  course  of 
the  disease.  In  the  early  stages  the  limb  is  usually  slightly  flexed,  abducted 
and  i-otated  outwards,  or  in  other  words  assumes  the  position  of  natural  rest. 
The  cause  of  this  position  has  been  the  subject  of  much  discussion.  It  has 
been  proved  experimentally  by  Bonnet  and  others,  that  the  limb  can  be  made 

to  assume  this  attitude  by  forcibly  injecting 
fluid,  so  as  tensely  to  distend  the  capsule. 
The  accompanying  figm-e  well  shows  this 
fact.     It   is   from  a  photogi-aph  kindly 
furnished  me  by  A.  E.  Barker,  of  a  prepara- 
tion made  by  himself.    The  right  hip-joint 
was  forcibly  distended  with  fluid  injected 
through  a  hole,  drilled  into  it  through  the 
iho-pectineal  eminence.    That  the  limb  may 
therefore  assume  the  position  from  distension 
of  the  capsule  by  effusion  from  the  synovial 
membrane  cannot  be  doubted;  but  in  the 
gTeat  majority  of  cases  of  hip-disease  there  is 
no  reason  to  beheve  that  any  such  distension 
takes  place.    That  the  position  is  not  merely 
mechanical  is  shown  moreover  by  the  fact 
that  in  the  early  stages  of  the  disease  it 
usually  disappears  under  chloroform.  It  may, 
however,  be  assumed  that  the  position  taken 
by  the  limb  when  all  the  ligaments  are 
tensely  stretched  by  injecting  the  joint,  is 
also  that  in  which  there  would  be  the  most 
perfect  general  relaxation  if  the  fluid  were 
let  out  ;  this  position  would  therefore  be 
involuntarily  assumed  liy  the  patient  when 
the  capsule  is  inflamed.    It  has  also  been 
pointed  out  by  Barker  that  in  full  extension  "  the  leverage  of  the  femur  acting 
on  the  Y-ligament,  and  the  tense  anterior  part  of  the  capsule  as  a  fulcrum,' 
wm  force  the  head  of  the  femur  against  the  acetabulum,  and  for  this  reason 
the  patient  involimtarily  keeps  the  thigh  slightly  flexed. 

Hilton  attributed  the  position  of  the  limb  to  a  reflex  contraction  of  the 
muscles  suiTOunding  the  joint,  consequent  upon  the  anatomical  distribution  of 
the  nerves,  it  being  a  rule  in  all  joints  that  they  receive  Immches  from  tlie 
same  nerves  that  supply  the  muscles  acting  directly  upon  them.  According  to 
this  view  the  flexion,  abduction,  and  rotation  outwards  are  due  to  the  stronger 
muscles  prcvaiUng  over  the  weaker.  It  has  been  suggested  also  that  the 
position  may  be  due  to  the  direct  irritation  of  the  flexors  and  external  rotators 
which  lie  more  immediately  in  contact  with  the  capsule  than  the  ext<!nsors  and 

internal  rotators.  .  .  , 

men  tlie  limb  is  abducted,  if  the  patient  be  put  in  the  erect  ]iosition,  t  le 
pelvis  is  tilted  in  such  a  way  that  the  anterior  superior  iliac  spine  of  the 


Fig;  588.- 


^  -Positiou  assumed  by  the  limb 

on  forcibly  distending  the  capsule  of  the 
hip-joint  with  fluid. 
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diseased  side  will  be  found  to  be  somewhat  lower  than  its  fellow  ;  at  the  same 
time  the  sound  limb  is  adducted  to  a  degree  corresponding  to  the  abduction 
of  tlie  affected  side,  and  thus  the  two  limbs  are  brought  i^arallel  to  each  other. 
The  knee  is  flexed,  partly  on  account  of  the  lowering  of  the  side  of  the  pelvis 
and  the  flexion  of  the  hip-joint,  and  partly  because  by  putting  the  toes  only 
to  the  ground,  the  elasticity  of  the  foot  is  brought  into  play,  and  the  pain 
prevented  that  would  arise  from  the  jar  of  the  limb  if  the  juxtienfc  trod  on  the 
heel.  The  position  assmned  by  the  aflTected  limb  gives  rise  to  an  apparent 
elongation.  Often  in  these  cases  of  apparent  lengthening  there  is  actual 
shortening,  but  measurement  from  the  anterior  superior  spinous  process  to 
the  inner  malleolus  on  each  side  shows  the  fallacy  of  this  appearance. 

As  the  disease  advances,  the  position  of  the  limb  undergoes  a  complete 
change  ;  the  flexion  remains  and  is  increased,  but  at  the  same  time  the  thigh 
becomes  adducted  and  rotated  inwards,  so  that  the  knee  is  carried  against  the 
lower  part  of  the  sound  thigh.    The  cause  of  this  position  has  been  the 
subject  of  as  much  difierence  of  opinion  as  that  of  the  earlier  displacement. 
In  some  cases  it  is  undoubtedly  due  to  destruction  of  the  head  of  the  bone 
and  pai-tial  or  complete  dislocation.    In  these  cases  it  is  accompanied  by  dis- 
tinct shortening  with  displacement  of  the  trochanter  above  Nelaton's  line. 
(Vol.  I.,  p.  614.)    Much  more  commonly,  however,  it  sets  in  long  before  there 
are  any  signs  of  extensive  destruction  of  the  head  of  the  bone,  and  must  then 
arise  from  other  causes.    Busch  has  suggested  that  it  may  be  due  to  the 
erosion  of  the  upper  and  posterior  wall  of  the  acetabulum,  so  constantly  met 
with  as  one  of  the  earhest  destructive  processes  in  hip-disease.    In  consequence 
of  this  the  head  is  displaced  upwards  and  backwards,  so  slightly  at  first  as  not 
to  give  rise  to  signs  of  dislocation,  but  enough  when  the  ilio-femoral  ligament 
is  unsoftened  to  cause  adduction  of  the  limb.    The  altered  position  of  the 
lunb  has  been  ascribed  also  to  softening  and  yielding  of  the  thinnest  part  of 
the  capsule,  the  posterior  and  outer,  while  the  inner  and  anterior  part,  which  is 
much  stronger,  retains  its  toughness  ;  to  the  external  rotators  becoming  hnpli- 
cated  early  in  the  chsease,  as  they  lie  most  closely  in  contact  with  the  capsule, 
and  thus  ceasing  to  oppose  the  adductors  and  internal  rotators  ;  and  lastly  to 
the  position  assumed  in  bed  by  the  patient  wdien  the  diseased  hip  becomes  too 
tender  to  bear  any  pressure.    Probably  all  these  causes  are  more  or  less  con- 
cerned m  the  production  of  the  adducted  position,  each  acting  in  a  different 
degree  according  to  the  circumstances  of  the  case. 

When  adduction  sets  in,  the  position  of  the  pelvis  undergoes  a  change.  In 
order  to  bring  the  limbs  parallel  and  in  a  straight  line  with  the  body,  the 
patient  must  now  raise  the  pelvis  on  the  affected  side  and  abduct  the  sound 
limb,  thus  giving  rise  to  apparent  shortening  of  the  limb  on  the  side  of  the 
tlisease.  This  may  occur  without  any  or  with  very  shght  real  shortening, 
tne  amount  of  which  can  be  ascertained  only  by  measurement. 
■  Ihe  displacements  of  the  pelvis  and  limb  are  accompanied  by  corresponding 
Changes  m  the  position  of  the  spine.  Owing  to  the  tilting  of  the  pelvis,  there 
IS  a  lateral  curve  produced  in  the  lumbar  region,  the  concavity  of  which  looks 
towards  the  elevated  side  of  the  pelvis,  and  in  order  to  keep  the  body  straight 
there  is  a  compensating  curve  in  the  opposite  direction  higher  up.  At  the 
same  time  the  fixed  flexion  of  the  thigh  is  compensated  for  by  an  antero-pos- 

VI^aT^'^^''      '^''^  'P"^«  ^'i*^^       concavity  forwards,  or  as  it  is 

lermed  lordosis.    This  conceals  the  flexion  of  the  hip-joint,  so  that  the  two 
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limbs  may  lie  side  by  side  in  bed  apparently  straight,  when  in  reality  the 
diseased  hip  is  flexed  to  a  considerable  angle.  AVhen  the  limbs  are  in  this 
position,  if  the  hand  be  passed  under  the  lumbar  spine,  it  will  Ije  found  to  be 
arched  forwards,  not  touching-  the  bed.  In  order  to  estimate  the  amount  of 
flexion,  the  plan  recommended  by  H.  0.  Thomas  is  the  best.  As  the  patient 
lies  on  his  back,  the  sound  limb  should  be  flexed  to  the  full  extent  at  the  hip 
and  knee,  and  pressed  upon  firmly  till  the  lumbar  spine  Ijecomes  straight,  and 
the  hand  can  no  longer  be  passed  between  it  and  the  Ijed  ;  the  thigh  of  the 
affected  limb  will  then  be  raised  from  the  bed,  and  the  true  angle  of  flexion 
becomes  apparent.  The  degree  of  adduction  or  abduction  is  best  recognized 
by  putting  a  tape  across  from  one  anterior  superior  spine  to  the  other,  when 
the  angles  formed  by  the  limbs  with  this  line  are  at  once  clearly  seen. 

The  alterations  in  length  are  recognized  by  measurement  fi-om  the  anterior 
superior  spine  to  the  inner  condyle  of  the  femur  or  the  inner  malleolus,  the 
limbs  being  placed  as  accurately  as  possible  in  the  same  position  on  the  two 
sides.  If  greater  accuracy  is  required,  the  plan  described  in  the  chapter  on 
Fractures  (Vol.  I.,  p.  615)  may  be  adopted.  Theoretically  real  lengthening 
may  occm-  in  consequence  of  effusion  into  the  joint,  but  practically  the  amount 
so  caused  is  too  small  to  be  recognized  by  measurement.  True  shortening  may 
arise  from  destruction  of  the  head  of  the  bone,  dislocation,  and  want  of  gi-owth. 
In  old  cases  it  is  well  to  measure  the  tibia  separately,  and  to  compare  it  with 
the  sound  limb.  In  this  way  the  proportion  of  shortening  due  to  general  want 
of  growth  of  the  limb  may  be  estimated  roughly. 

3.  Limitation  of  movement  is  a  constant  symptom  in  all  forms  of  hip- 
disease.  The  degree  of  limitation  of  flexion  is  ascertained  by  grasping  the  side 
of  the  pelvis  with  one  hand,  while  the  thigh  is  slowly  raised  from  the  bed  with 
the  other.  In  this  way  it  is  easily  ascertained  how  much  of  the  apparent  flexion 
is  due  to  movement  of  the  pelvis  and  lumbar  spine,  and  how  much  to  true 
movement  in  the  joint.  The  degree  of  possible  extension  is  recognized  by  the 
method  of  ascertaining  the  angle  of  flexion  recommended  by  H.  0.  Thomas. 
To  ascertain  the  limitation  of  abduction  or  adduction,  a  tape,  may  be  passed 
across  the  pelvis  from  one  anterior  spine  to  the  other,  and  another  tape  may 
be  held  at  right  angles  to  this  to  indicate  the  normal  position  of  the  limb 
when  straight ;  the  limb  may  then  be  gently  moved  from  side  to  side,  and  the 
degree  of  mobihty  noted.  In  estimating  the  possible  amount  of  rotation,  the 
hip  and  knee  must  be  flexed,  and  the  condyles  of  the  fennir  grasped  and  rotated 
with  one  hand,  while  the  pelvis  is  steadied  with  the  other.  It  may  be  taken 
as  a  safe  rule,  that  if  flexion,  rotation  outwards,  and  abduction,  can  be  earned 
to  such  a  degree  as  to  place  the  limb  in  the  attitude  assumed  by  a  tailor  when 
sitting  cross-legged,  there  is  no  disease  of  the  hip-joint.  This  position  puts 
the  round  ligament  firmly  on  the  stretch,  and  if  the  head  of  the  femur  is 
diseased,  Avould  cause  considerable  pain. 

4.  Suppuration  is  not  a  necessary  consequence  of  inflammation  of  the  hip- 
joint,  though  in  strumous  subjects  it  more  commonly  occurs  than  not.  A\c 
often  see  the  arthriik  variety  run  its  course  without  the  formation  of  pus, 
although  occasionally  suppuratioii  may  occur  early  with  severe  constitutional 
disturbance  and  great  pain.  AVhen  the  disease  begins  in  the  bones,  abscess 
usually  forms  sooner  or  later,  lieing  the  direct  consequence  of  the  presence  ot 
diseased  bone.  AVhen  the  disease  commences  in  the  femur,  suppuration  taking 
place  early  with  severe  constitutional  disturbance,  is  usually  associated  with 
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more  or  less  extensive  necrosis  of  the  head  of  the  bone.  In  the  acetabular 
form,  abscess  is  often  one  of  the  earliest  signs  of  serious  mischief,  sometimes 
preceding  the  other  signs  of  hip-disease. 

The  abscess  in  disease  of  the  hip  usually  appears  fii-st  behind  the  joint,  the 
pus  having  escaped  from  the  capsule  by  perforating  the  posterior  part  which  is 
the  thinnest.    It  then,  in  most  cases  comes  gradually  forwards  beneath  the 
gluteus  minimus  and  medius.    Having  reached  the  anterior  border  of  the 
glutei,  it  passes  beneath  the  tensor  vagiute  femoris,  and  the  upper  part  of 
the  sartorius,  forming  a  swelling  in  the  upper  part  of  the  thigh  below  the 
anterior  superior  iliac  spine.    From  this  point  it  often  burrows  downwards, 
and  opens  behind  the  thick  band  of  fascia  into  which  the  tensor  vadnte 
femoris  is  inserted,  in  the  lower  part  of  the  upper  third  of  the  thigh.  Some- 
times the  abscess  appears  in  front  of  the  joint,  though  this  is  rare,  owing 
to  the  thickness  of  the  capsule  in  this  situation.    When  the  acetabulum  is 
perforated,  the  abscess  forms  between  the  obturator  internus  and  the  bone,  the 
muscle  being  at  last  extensively  destroyed.    The  pus  is  confined  beneath  the 
pelvic  fascia,  which  becomes  greatly  thickened,  and  shuts  oflF  the  abscess  from 
the  general  cavity  of  the  pelvis.    As  the  pus  increases  in  quantity,  it  burrows 
upwards,  and  perforates  the  attachment  of  the  pelvic  fascia  at  the  brim  of  the 
pelvis,  coming  to  the  surface  above  or  under  Poupart's  ligament.    It  very 
rarely  if  ever  escapes  by  the  small  sciatic  notch  along  the  course  of  the  tendon 
of  the  obturator  internus,  and  it  never  reaches  the  great  sciatic  notch,  being 
shut  ofi"  by  the  thickened  pelvic  fascia.    When  there  is  extensive  necrosis  of 
the  pelvic  bones,  the  abscess  may  find  its  way  into  the  true  pelvis,  and  point 
beside  the  rectum  ;  but  this  is  rare  in  hip-disease.    Still  more  rarely  the  pus 
may  escape  from  the  front  of  the  joint  and  get  into  the  psoas  muscle,  forming 
a  psoas  abscess.    When  this  occurs,  it  is  probably  due  to  the  existence  of  a 
communication  between  the  synovial  membrane  of  the  joint  and  the  bm-sa 
beneath  the  psoas  in  front  of  the  articulation. 

5.  When  the  abscesses  have  burst  or  been  opened,  Sinuses  are  left 
behind,  an  attentive  examination  of  the  position  and  direction  of  which  is  of 
importance  in  forming  an  opinion  as  to  the  seat  of  the  osseous  disease. 
There  are  three  situations  in  which  sinuses  are  met  with,  which  vary 
according  to  their  point  of  origin  from  the  abscess,  and  the  position  of  the 
diseased  bone. 

1.  When  the  abscess  has  originated  in  acute  arthritis  or  primary  synovial 
tuberculosis,  or  when  the  disease  has  commenced  in  the  head  of  the  femur  and 
subsequently  implicated  the  joint,  the  pus  usually  takes  the  course  above 
described  and  reaches  the  surface  below  and  a  little  in  front  of  the  'Teat 
trochanter,  about  the  insertion  of  the  tensor  vaginas  femoris  into  the  fascia 
ot  the  hmb.  A  smus  m  this  situation  indicates  therefore  almost  invariably 
disease  chiefly  implicating  the  soft  structures  of  the  joint  or  tlie  head  of  the 
lemur.  A  similar  sinus  may,  however,  result  from  disease  of  the  trochanter 
not  extending  to  the  joint.  2.  When  the  sinus  is  in  the  gluteal  region  it 
may  have  originated  in  an  abscess  escaping  from  the  back  of  the  joint  as 
above  described  l)ut  not  extending  so  far  downwards,  but  not  unfi-equently  a 
similar  sinus  leads  down  to  disease  of  the  pelvic  bones,  a  portion  of  the 
dorsum  ilii  being  commonly  the  part  involved.  3.  The  sinus  may  open  in 
the  pubic  region  either  above  or  below  Poupart's  ligament ;  in  this  situation 
It  18  almost  certainly  diagnostic  of  disease  of  the  pelvic  bones.    When  it 
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appears  alwve  the  ligament  it  almost  invariably  leads  into  an  intrapelvic 
abscess  due  to  perforation  of  the  floor  of  the  acetabulum ;  when  it  opens  hehw 
the  ligament  it  very  frequently  is  connected  with  disease  of  the  ramus  of  tlie 
pubes  or  ischium. 

It  is  only  by  attention  to  these  circumstances  that  the  Surgeon  is  enabled 
in  many  cases  to  form  an  approximate  opinion  on  the  seat  and  extent  of  the 
osseous  disease  ;  for  the  diseased  bone  is  often  so  covered  in  by  healthy  osseous 
structnre,  as  when  the  inner  aspect  of  the  great  trochanter  is  affected,  or  by 
inflamed  and  indurated  tissues,  that  tlie  probe  cannot  touch  it ;  or  the  sinus 


FiK  589.-Acute  Disease  of  Hip-joint  in  an  Adult.    Destruction  of  Head  of  Femur.  Softening 
of  Ligaments.    Dislocation  on  to  the  Dorsum  lUi- 


may  be  so  tortuous  that  a  straight  probe  cannot  follow  its  windings.  Sayre's 
vertebrated  probe  (Fig.  508)  is  very  useful  in  these  cases.  _ 

6.  Dislocation.— In  the  advanced  stages  of  hip-disease,  dislocation  of  the 
head  of  the  thigh-bone  commonly  occurs,  and  may  arise  fi-om  three  causes  :^ 
a  The  capsular  ligament  may  give  way  in  consequence  of  inflammatory 
softening--  and  ulceration,  and  the  head  of  the  bone  be  thrown  out  of  the  cavity 
by  the  action  of  the  surrounding  muscles,  h.  Caries  and  partial  destruction 
of  the  head  of  the  thigh-bone  may  have  taken  place,  so  that  it  no  longer  fills 
up  the  cotyloid  cavity ;  and  the  ligaments,  and  often  the  upper  margin  of  fcbe 
acetabulum  being  ab  the  same  time  destroyed,  it  slips  out  on  the  dors^ 
(Yw  589)  c  In  some  cages  of  acute  arthritis  dislocation  occurs  early  trom 
rupture  of 'the  capsule  by  over-distension  with  pus  or  inflammatory  exudation. 

The  dislocation  is  almost  invariably  of  the  dorsal  variety  the  head  of  the 
bone  escaping  above  the  tendon  of  the  obturator  internus.    The  hmb  assumes 
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the  ordinary  attitude  of  that  displacement,  being-  shortened,  flexed,  adducted, 
and  rotated  inwards.  Li  rare  cases,  however,  when  the  limb  has  been  kept 
perfectly  extended  on  a  splint,  the  head  of  the  bone  may  be  displaced  so  as  to 
lie  on  the  anterior  part  of  the  dorsum  ilii  immediately  behind  and  below  the 
anterior  inferior  iliac  spine,  the  trochanter  being  directed  backwards  and  the 
limb  everted  and  extended.  This  position  is  probably  always  the  result  of 
treatment  in  which  the  limb  has  been  kept  perfectly  extended  but  without 
sufficient  care  being  taken  to  prevent  eversion. 

It  not  uncommonly  happens  when  the  disease  commences  in  the  femur  that 
the  whole  epiphysis  of  the  head  becomes  separated  from  the  shaft  and  remains 
in  the  acetabulum  while  the  trochanter  is  drawn  upwards  and  rests  on  the 
dorsum  ilii.  In  those  cases  the  head  commonly  necroses  and  remains  as  a 
foreign  body  in  the  acetabulum  indefinitely  prolonging  the  disease  unless 
removed  by  operation. 

The  occurrence  of  dislocation  is,  in  the  great  majority  of  cases,  preceded  by 
the  formation  of  abscess  in  and  around  the  joint ;  but  in  some  instances  it 
happens  m  consequence  apparently  of  softening  of  the  ligaments,  the  head 
of  the  bone  being  thrown  out  of  the  acetabulum  without  the  supervention  of 
any  sign  of  suppuration.  In  these  cases  a  false  joint  may  be  formed  upon  the 
dorsum  Uii,  where  the  bone  lodges.  When  it  is  lying  in  a  suppurating  cavity 
It  will  always  be  found  to  be  in  a  carious  state,  and  then  no  attempt,  or  at 
most  an  imperfect  one,  is  made  at  the  construction  of  an  articulation  around 
It.  The  acetabulum  after  the  displacement  of  the  head  of  the  bone  often 
becomes  filled  by  a  mass  of  pulpy  granulation-tissue  ^hich  has  been  supposed 
by  some  to  take  part  in  pushing  the  head  of  the  bone  out  of  place  •  this 
however,  is  improbable.  '  * 

Dislocation  may  take  place  in  any  variety  of  the  disease,  but  it  is  most 
common  in  those  in  which  the  head  of  the  thigh-bone  is  more  or  less  destroyed 
in  these  cases  it  is  usual  to  find  the  upper  and  posterior  margin  of  the 
acetabulum  with  which  the  diseased  head  has  been  in  contact,  extensively 
destroyed,  so  that  the  cavity  is  enlarged  in  this  direction.    In  this  way  the 
anterior  and  lower  part  of  the  cavity  is  relieved  from  the  friction  of  the 
diseased  head  of  the  femur,  and  is  frequently  found  to  be  undergoino-  repair 
the  surface  which  has  been  denuded  of  cartilage  being  covered  with°healthv 
granulation-tissue.    In  macerated  specimens  of  this  kind  the  upper  part  of 
the  acetabulum,  against  which  the  diseased  head  of  the  femur  has  been  lyine- 
shows  the  porous  spongy  appearance  indicative  of  rarefying  osteitis,  while  the 
lower  part  which  has  been  relieved  by  displacement  of  the  femur  upwards 
shows  evident  signs  of  repair,  new  bone  having  been  formed  closing  up  the 
cancellous  spaces,  and  often  rendering  the  structure  more  dense  than  natural, 
ihese  appearances  show  that  the  acetabulum  when  aflFected  secondarily  will 

W  'i'     ''^''^"^  ''''^^^'''^  °f  the  friction  of  the  diseased 

head  of  the  femur  agamst  it.  When  the  acetabulum  is  primarily  affected,  or 
extensively  destroyed  secondarily,  the  head  of  the  femur  is  commonly  dis- 
located on  to  the  dorsum  ilii;  but  when  perforation  has  taken  place  it  has 
been  known  to  slip  into  the  pelvis. 

7.  Ankylosis  may  occur  either  with  or  without  previous  suppuration  If 
the  join  have  suppurated  and  the  head  of  the  bone  be  thrown  on  to  the 
or  1';  '     !■  ^^'"'^  '"'^  eventually  form,  or  osseous  ankylosis  in  a  more 

or  less  faulty  position  may  take  place.    If  the  bead  of  the  bone  continue  iiUl  e 
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acetabulum  without  suppuration,  osseous  ankylosis  may  ensue  with  but  little 
shortening  of  the  limb. 

Pathology  and  Symptoms  of  the  Various  Forms  of  Hip-Disease. — 
•It  is  not  often  that  the  opportunity  presents  itself  of  examining  a  hip-joint  in 
the  earher  stages  of  coxalgia  before  complete  disorganization  of  the  joint  has 
taken  place.  It  is  impossible  therefore  to  define  with  certainty  the  exact 
starting  point  of  the  disease  in  every  case.  There  is  no  reason  to  doubt  that 
the  hip-joint  is  liable  to  all  the  various  forms  of  destructive  inflammation 
already  described  as  occurring  in  other  joints.  Thus  we  meet  with  Acute 
Arthritis  (p.  337),  arising  in  some  cases  apparently  from  exposure  to  cold,  in 
others  from  acute  osteomyelitis  and  necrosis  of  the  epiphysis  of  the  head,  in 
others,  from  extension  of  suppuration  outside  the  joint  into  the  cavity  of  the 
articulation,  and  in  rare  cases  from  general  blood-poisoning,  as  in  pyemia  or 
puerperal  fever,  and  gonorrhoea.  More  commonly  the  disease  runs  the  course  of 
white  swelling  or  strumous  arthritis  (p.  34.5),  and  in  the  hip  as  in  other  joints 
the  morbid  process  may  commence  in  the  synovial  membrane  or  in  the 
cancellous  tissue  of  the  loones.  "When  arising  in  bone  the  head  of  the  femur 
is  so  constantly  the  seat  of  the  primary  disease,  that  this  variety  may  be 
terme(J  Femoral  Coxalgia.  It  must  be  remembered,  however,  that  clinically  it 
is  impossible  in  these  cases  to  determine  the  actual  starting  point  of  the 
disease  with  any  degree  of  certainty.  Thus  R.  J.  Godlee  has  reported  a  case 
in  which  the  disease  was  running  the  ordinary  chronic  course  of  white  swelling 
of  the  hip,  and  was  apparently  receiving  great  benefit  from  treatment  when 
the  child  died  from  tubercular  meningitis.  The  examination  of  the  hip  showed 
two  small  tubercular  centres,  each  forming  a  cavity  about  the  size  of  a  pea, 
filled  mth  soft  granulation-tissue.  One  was  situated  in  the  growing  bone  in 
contact  with  the  Y-shaped  cartilage  of  the  acetabulum,  and  the  other  in  the 
same  tissue  between  the  epiphysis  of  the  head  and  the  neck  of  the  femur. 
The  synovial  membrane  was  injected,  and  its  fringes  swoUen  and  becoming 
converted  into  granulation-tissue. 

Lastly  the  hip-joint  is  liable,  especially  in  adults,  to  a  form  of  disease  which 
may  be  termed  Pelvic  or  Acetabular.  This  commences  as  inflammation, 
terminating  in  necrosis  of  the  rami  of  the  pubes  or  ischium,  the  disease 
subsequently  extending  to  the  acetabulum,  and  thus  giving  rise  to  disease  of 
the  joint. 

Arthritic  Coxalgia,  Acute  Arthritis  of  tlie  Hip. — Symptoms. — In 

this  form  of  the  disease  the  patient  is  seized  with  signs  of  acute  inflammation  of 
the  joint,  coming  on  rather  rapidly,  and  with  great  constitutional  disturbance 
and  pyrexia.  The  pain  in  the  joint  is  most  excruciating,  accompanied  by 
spasms  and  twitchings  of  the  limb,  and  marked  by  nocturnal  exacerbations. 
The  suffering  is  so  intense,  that  the  patient  cannot  bear  the  slightest  move- 
ment of  the  limb ;  a  fit  of  coughing,  the  weight  of  the  bed-clothes,  or  the 
shaking  of  the  bed  liy  a  person  leaning  against  it  will  give  rise  to  the  most 
intense  agony;  and  in  the  intervals  of  his  sufTering  the  patient  is  in  constant 
fear  of  a  return  of  the  pain,  to  which  he  looks  forward  with  much  anxiety. 
In  these  cases  the  limb  is  flexed,  everted,  abducted,  perfectly  helpless,  and 
motionless  :  the  nates  will  be  found  flattened,  and  there  is  usually  some  fulness 
about  the  anterior  part  of  the  joint,  or  to  its  outer  side,  in  the  hollow  behind 
the  trochanter.  There  is  also  theoretically  true  elongation  of  it,  in  conse- 
quence of  the  capsule  becoming  distended  with  fluid,  and  pushing  the  head  of 
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the  bone  downwards,  but  this  seldom,  if  ever,  occurs  to  such  an  extent  as  to 
be  recognizable  by  measurement.  On  measuring  in  order  to  ascertain  the 
true  length,  it  is  necessary  to  examine  the  two  limbs  together,  and  to  place 
the  soimd  in  exactly  the  same  position  as  the  diseased  one ;  unless  this  be 
done,  error  will  very  probably  creep  in,  for,  on  measuring  the  lower  extremity 
from  the  anterior  superior  ihac  spine  to  the  lower  border  of  the  patella  or  the 
inner  ankle,  it  will  be  found  to  be  of  greater  length  when  abducted  or  extended 
than  when  adducted  or  bent. 

In  some  cases  the  distension  of  the  capsule  with  synovial  fluid,  as  the  result 
of  the  inflammation  in  the  joint,  may  be  so  great  as  to  lead  to  its  rupture,  and 
to  the  sudden  dislocation  of  the  head  of  the  bone  on  to  the  dorsum  ilii,  with 
great  pain  and  much  shortening ;  this,  however,  is  of  very  rare  occurrence, 
the  dislocation  seldom  taking  place  until  after  abscess  has  formed  within  the 
joint,  and  the  articulation  has  been  thus  destroyed. 

Results. — In  this,  the  arthritic  form  of  hip-disease,  various  terminations 
may  take  place  ;  the  result  depending  greatly  upon  the  constitution  of  the 
patient,  the  cause  of  the  inflammation,  and  on  the  manner  in  which  the  aflPec- 
tion  is  treated.  In  the  most  favourable  circumstances,  as  the  inflammation 
subsides,  the  disease  falls  into  the  subacute  condition,  and  recovery  gradually 
but  very  slowly  takes  place,  with  a  limb  that  continues  stiff  and  partially 
ankylosed,  as  well  as  wasted  and  somewhat  shortened  from  disuse.  Some- 
times complete  ankylosis  occurs  without  the  previous  formation  of  abscess. 
In  the  majority  of  instances,  however,  abscess  forms.  The  pus  then  escapes 
from  the  capsule  usually  at  the  posterior  part.  When  this  occurs  the  acute- 
ness  of  the  symptoms  often  diminishes,  and  the  abscess  slowly  burrows 
forwards  and  points  near  the  tensor  vaginae  femoris.  After  it  is  opened,  if 
decomposition  of  the  discharges  is  not  prevented,  the  patient  may  be  worn  out 
by  the  profuseness  of  the  discharge  ;  or  great  shortening  taking  place,  either  by 
the  destruction  or  separation  of  the  head  of  the  bone  or  its  dislocation  out  of 
the  acetabulum,  the  cavity  of  the  abscess  may  ultimately  contract,  the  sequestra, 
if  any  are  present,  may  exfoliate,  the  carious  surfaces  heal,  and  the  sinuses 
close  after  years  of  suffering.  In  the  most  favourable  circumstances,  when 
once  the  joint  has  been  acutely  inflamed,  a  year  or  perhaps  two  will  elapse  before 
the  patient  can  use  his  limb  with  any  degree  of  security.  The  safety  of  the 
patient  depends  in  a  great  measure  on  preventing  the  occurrence  of  suppura- 
tion. In  a  certain  proportion  of  cases  in  which  the  disease  commences  with 
the  acute  symptoms  above  described,  suppuration  rapidly  follows  in  spite  of 
any  treatment.  In  many  of  these  the  arthritis  is  dependent  on  acute  osteo- 
myelitis and  necrosis  of  the  epiphysis  of  the  head,  and  on  opening  the  abscess 
this  may  be  found  as  a  sequestrum  in  the  cavity  of  the  joint.  Such  cases  are 
not  distinguishable  at  first  from  those  in  which  the  disease  is  purely  arthritic, 
commencing  in  the  soft  parts.  If  the  patient  be  of  feeble  constitution  acute 
arthritis  of  the  hip,  from  whatever  cause  arising,  can  rarely  be  prevented  from 
reaching  the  stage  of  suppuration,  but  if  he  be  tolerably  healthy,  and  the 
disease  be  not  due  to  acute  osteomyelitis,  suppuration  may  be  avoided,  and  then 
recovery  may  take  place  with  a  useful  though  somewhat  stiff  and  crippled 
limb.  This  form  of  hip-disease  is  rare  in  the  adult,  and  when  it  occurs  is 
usually  pyaemic  or  puerperal,  and  consequently  most  commonly  fatal.  In 
children  it  is  less  dangerous. 

Pathology.— The  pathology  of  acute  arthritic  coxalgia  is  the  same  as  that 
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of  acute  arthritis  in  other  joints  (p.  329).  Sui-geons  have  referred  its  orif^in 
to  all  the  component  parts  of  the  joint.  Aston  Key  believed  the  round  liga- 
ment to  be  very  frequently  the  starting  point  of  the  inflammation,  and  in  the 
Museum  of  University  College  we  have  a  beautiful  wax  model,  supposed  to 
illustrate  the  mode  of  origin  ;  but  it  is  not  possible  from  this  to  say  whether 
the  disease  commenced  in  the  ligament  itself  or  in  the  synovial  membi-ane 
covering  it.  Probably  all  the  forms  of  acute  arthritis  described  as  occui-riu"- 
in  other  joints  may  occur  also  in  the  hip. 

Chronic  Strumous  Arthritis  of  the  Hip,  White  Swelling  of  the 
Hip,  Temoral  Coxalgia.- — Symptoms. — The  disease  usually  commences  very 
insidiously.  It  assumes  a  subacute  character,  and  is  chiefly  met  with  in 
children.  The  first  symptom  that  usually  attracts  attention  is,  that  the  child 
limps  and  walks  in  a  peculiar  shuffling,  hopping  manner  ;  he  does  not  stand 
tirmly  upon  both  feet,  but  rests  on  the  toes  of  the  affected  limb,  the  knee  of 

which  is  bent.  The  limb  will 
be  seen  to  be  everted,  some- 
what abducted,  slightly  flexed 
upon  the  thigh,  with  the  knee 
partly  bent,  and  apparently 
longer  than  the  other.  This 
is,  however,  apparent,  and 
not  real ;  for  on  laying  the 
child  on  its  back,  it  will  be 
found  that  the  pelvis  is 
placed  obliquely;  the  anterior 
superior  spine  on  the  affected 
side  being  at  a  lower  level 
than  that  on  the  sound  one, 
and  at  the  same  time  turned 
somewhat  forwards.  ]\Ieasure- 
ment  of  the  limb  from  this 
point  to  the  ankle  will  show 
that  there  is  no  alteration  in 
its  length.  The  causes  of 
this  peculiar  attitude  have 
been  already  described  (p.  458).  At  the  same  time  that  these  symptoms  are 
noticed,  the  child  usually  complains  of  pain  in  the  hij),  especially  on  pressing 
over  the  front  of  the  joint,  or  behind  the  trochanter  ;  this  is  increased  by 
standing,  walking,  or  any  attempt  to  bear  upon  the  joint ;  abduction  also, 
and  rotation  of  the  limb  outwards,  or  forced  extension,  are  particularly  painful, 
and  any  concussion  of  it,  as  by  striking  the  heel  or  knee,  will  greatly  increase 
the  suffering.  At  this  stage  of  the  disease,  for  the  reasons  already  given,  the 
patient  will  often  refer  to  the  knee  rather  than  the  hip  as  the  seat  of  pain,  and 
a  careless  Surgeon  might  be  misled  and  treat  the  Avroug  joint ;  the  more  so, 
as  there  is  not  unfrequently  a  good  deal  of  cutaneous  sensibility  about  the 
inner  side  of  the  knee-joint  (p.  457).  Limitation  of  movement  (p.  4G0)  forms 
one  of  the  earliest  symptoms  of  the  disease.  On  turning  the  child  upon  its 
face  it  will  be  observed  that  the  nates  are  somewhat  flattened,  the  fold  being 
in  a  great  measure  obliterated  ;  and,  if  it  be  a  female,  the  labium  on  the 
affected  side  will  be  seen  to  be  placed  at  a  lower  level  than  on  the  sound  one. 


Fig.  590. — Chronic  Disease  of  Hip-joiut.    Sinuses  on  outer 
side  of  Thigh. 
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As  the  disease  advances,  abscesses  may  form  at  any  part  in  the  ^acinity  of 
the  joint.  They  most  commonly  occur  under  the  glutei  muscles  and  tensor 
vagince  femoris  ;  but  sometimes  at  the  anterior  part,  under  the  pectineus 
muscle.  When  in  this  situation,  they  occasionally  give  rise  to  very  severe 
pain  down  the  inner  side  of  the  thigh  by  exercising  pressure  upon  the 
obturator  nerve,  which  may  sometimes  become  tightly  stretched  over  the  wall 
of  the  sabjacent  abscess.  In  the  later  stages  of  the  disease  the  acetabulum  is 
not  uufrequently  perforated,  and  the  pus  then  accumulates  between  the  pelvic 
fascia  and  the  bone,  destroying  the  obturator  internus  to  a  gi'eater  or  less 
extent,  and  finally  making  its  way  upwards,  and  pointing  at  Poupart's  liga- 
ment (p.  461). 

It  is  about  this  period  that  the  change  from  the  abducted  to  the  adducted 
position  (p.  459)  takes  place,  followed  by  true  shortening  of  the  limb  (Fig.  589). 
The  shortening  of  the  limb  arises  in  chronic  cases  partly  from  want  of  growth 
consequent  upon  disuse,  but  it  is  chiefly  due  in  most  cases  to  destruction  of 
the  head  of  the  bone,  usually  accompanied  by  dislocation  upon  the  dorsum  of 
the  ilium.  In  some  cases  the  remains  of  the  dislocated  head  can  be  felt 
tlu'ough  the  thin  and  weakened  muscles  in  its  new  situation. 

Pathology. — It  is  very  rarely  that  the  opportunity  occurs  of  examining  a 
hip-joint  in  the  earlier  stages  of  coxalgia.  By  the  time  the  patient  dies  or 
where  excision  is  performed,  the  hgaments  are  swollen  and  softened,  the 
synovial  membrane  is'  represented  by  a  pulpy  mass  of  granulation-tissue,  the 
cartilages  have  more  or  less  completely  disappeared,  and  the  denuded  osseous 
surfaces  both  of  the  acetabulum  and  femur  are  in  a  state  of  f ungating  caries. 
The  cases  running  the  clinical  course  just  described,  may  commence  as 
primary  tubercular  inflammation  of  the  synovial  membrane,  or  as  tubercular 
caries  of  the  bones  secondarily  extending  to  the  synovial  membrane.  The 
evidence  derived  from  the  few  cases  which  have  been  examined  at  an  early 
stage,  tends  to  prove  that  the  former  is  the  exception,  and  the  latter  the  rule, 
and  moreover  that  the  bone  in  which  the  disease  commences  is  almost  invari- 
ably the  femur.  The  growing  tissue  between  the  epiphysis  of  the  head  and 
the  neck,  or  beneath  the  articular  cartilage,  seems  to  be  a  common  starting 
point  for  the  disease.  The  following  appearances  found  in  a  child  about 
eight  years  old,  who  died  in  University  College  Hospital  of  pneumonia,  and 
whose  body  was  carefully  examined  by  Wilson  Fox,  is  a  good  example  of  the 
early  conditions  met  with  in  tubercular  arthritis  of  the  hip.  The  symptoms 
of  hip-disease  had  existed  only  about  six  weeks. 

The  joint,  which,  including  the  acetabulum  and  capsule,  was  removed  entire, 
contained  a  considerable  quantity  of  dirty  yellow  pus.  The  liganientum  teres 
was  flattened  and  covered  with  spots  of  yellow  lymph  ;  it  was  much  softened, 
tearing  with  the  gi-eatest  ease.  The  synovial  membrane  was  generally  greatly 
thickened,  intensely  injected,  of  colour  varying  ixom  bright  red  to  dull  orange, 
and  covered  by  spots  of  yellow  lymph.  The  cartilage  lining  the  acetabulum 
appeared  to  be  healthy,  except  just  around  the  insertion  of  the  ligamentum 
teres,  whore  it  was  softer  and  more  gelatinous-looking  than  normal  for  about 
one  to  two  lines.  The  cartilage  incrusting  the  head  of  the  femur  appeared  at 
first  sight  to  lie  entirely  unaffected. 

On  making  a  vertical  section  through  the  acetabulum,  and  the  head  and 
neck  of  the  femur,  the  great  trochanter  was  found  to  be  unossified,  with  the 
exception  of  a  point  in  its  centre,  and  its  connection  to  the  bone  was  weak 
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and  easily  torn  asunder.    The  epiphysis  of  the  Lead  was  ahnost  completely 
ossified  •  the  line  of  junction  being  still,  however,  marked  by  a  band  of  bluidi 
and  very  hard  cartilage,  which  extended  for  al)Out  thi-ee  lines  on  each  side 
across  the  bone.    In  the  centre  of  this,  extending  both  into  the  epiphysis  and 
the  diaphysis,  was  an  eburnated  portion  of  bone,  yellow,  hard  dense,  and 
comi)act,  these  peculiarities  being  most  marked  in  the  i)ortion  Vxilongnig  to 
the  diaphysis.    The  cancellous  spaces  of  this  portion  seemed  to  have  been 
infiltrated  with  tubercle  which  had  subsequently  undergone  calcification  n 
most  parts  this  mass  contrasted  strongly  in  colour  and  in  consistence  with  t  y. 
reddened  cancellous  tissue.     The  incrusting  cartilage,  though  generally 
appearing  healthy  superficially,  could  now  be  seen  to  be  a  good  deal  worm- 
eaten  on  its  deep  surface,  and  indeed,  destroyed  at  one  or  two  points.  Where 
the  mass  of  hard  bone  came  near  the  surface,  the  reflexion  of  the  synovial 
membrane  was  destroyed.    Below  this,  in  the  neck  and  the  upper  part  of  the 
shaft,  the  cancellous  tissue  was  very  lax,  the  walls  being  very  than,  and  the 
medulla  filling  them  extraordinarily  red.    The  medulla  at  the  commencement 
of  the  medullary  canal,  about  one  inch  and  a  half  below  the  trochanter,  was 
exceedingly  red  and  vascular.    Occupying  many  spots  of  the  cancellous  tissue, 
and  also  one  or  two  of  the  reddened  medulla,  were  many  Httle  masses  of  the 
size  of  millet-seeds,  looking  lilce  transparent  cartilage,  hard  and  resisting, 
yielding  no  juice,  not  breaking  down  at  all  easily  under  the  finger,  torn  with 
difficulty  by  the  needle,  and  when  torn  showing  great  numbers  of  nuclei  and 
fibres.    They  pervaded  the  whole  bone,  and  were  found  also  in  the  acetabu- 
lum, but  in  smaller  nunil:)ers.    Some  of  them  could  easily  be  enucleated  where 
the  medulla  was  soft,  others  could  be  separated  only  with  difficulty  from  the 
cancellous  bone. 

From  this  account  it  is  easy  to  perceive  that  the  disease  was  tubercular  ; 
that  it  commenced  in  the  osseous  structures,  chiefly  of  the  femur ;  and  that  it 
secondarily  implicated  the  soft  articular  structures. 

Acetaljular  Coxalgia.— In  the  acetabular  form,  the  disease  originates  in 
the  pelvic  bones,  and  the  articulation  and  head  of  the  thigh-bone  are  only 
secondarily  involved.  The  disease  of  the  peMc  bones  has  more  of  the  cha- 
racter of  necrosis  than  of  caries ;  but  the  two  morbid  conditions  are  ui  many 
cases  co-existent,  the  acetabulum  being  carious,  whilst  the  rami  of  the  pubes 
and  ischium  are  necrosed.  The  soft  articular  structures  speedily  become  dis- 
organized ;  the  cartilage  incrusting  the  head  of  the  thigh-bone  is  destroyed ; 
the  femoral  head  itself  becomes  eroded  ;  but  the  disease  does  not  extend  into 
the  neck  or  trochanters.  This  form  of  hip-joint  disease  is  more  common  in 
adults  than  any  other  variety. 

The  Symptoms  are  usually  obscure  in  the  early  stages,  but  become  veiy 
unequivocal  as  the  disease  advances.  There  is  pain  around  the  hip  rather 
than  in  the  joint  itself ;  this,  however,  becomes  tender  on  pressure,  and  the 
patient  cannot  bear  on  the  limb,  but  no  alteration  takes  place  in  its  length, 
although  it  becomes  greatly  wasted.  Abscess  invariably  forms,  perhaps  at  first 
within  the  pelvic  cavity  ;  but  it  soon  presents  externally.  Sometimes  it  passes 
down  by  the  side  of  the  rectum,  or  through  the  sciatic  notch  to  the  gluteal 
region  ;  but  generally  it  points  near  the  pnbes,  under  Poupart's  ligament. 
Hectic  comes  on  ;  the  suflerings  are  gi-eatly  increased  ;  and  death  from 
exhaustion  commonly  ensues  in  this,  which  is  by  far  the  most  fatal  variety  of 
hip-disease.    In  cases  of  this  form,  dislocation,  though  it  is  met  with  now 
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;md  then,  rarely  takes  place.  Sometimes,  however,  the  destruction  of  the 
acetabulum  is  so  extensive  that  the  head  of  the  thigh-bone  penetrates  it,  and 
passes  into  the  pelvic  cavity.  Dislocation  is  most  frequent  when  the  disease 
has  destroyed  the  head  of  the  bone  ;  so  that  no  impediment  is  offered  to  the 
action  of  the  muscles  around  the  joint,  and  the  bone  slips  from  its  position  in 
the  cavity  of  the  acetabulum. 

Prognosis  op  Hip-Joint  Disease. — The  prognosis  in  cases  of  diseased 
hip  must  be  regarded  from  two  points  of  view — 1,  as  concerns  the  Life  of  the 
Patient ;  2,  as  to  the  Utility  of  the  Limb  that  will  be  left. 

1.  Life. — Disease  of  the  hip-joiut,  and  of  the  contiguous  osseous  structures, 
is  dangerous  to  life  in  proportion  to  the  abundance  and  the  long  continuance 
of  the  suppuration  ;  and  this  is  dependent  partly  on  the  patient's  constitution, 
but  chiefly,  and  in  the  first  degree,  on  the  extent  and  nature  of  the  osseous 
disease.  In  the  arthritic  form  of  coxalgia,  suppuration  is  often  prevented  by 
rest  and  appropriate  treatment ;  and  when  this  is  the  case,  the  patient  will 
usually  recover.  If  suppuration  take  place  in  cases  of  this  kind,  recovery  need 
not  be  despaired  of ;  but  convalesence  will  be  greatly  protracted.  In  such 
cases  much  will  depend  on  the  patient's  constitution.  If  that  be  highly 
scrofulous  or  there  be  tubercular  disease  elsewhere,  the  prognosis  becomes 
correspondingly  bad. 

When  the  bones  that  enter  into  the  composition  of  the  hip  are  the  primary 
seat  of  disease,  the  case  assumes  a  much  graver  aspect,  and  even  then  under 
proper  treatment,  there  is  a  good  prospect  of  cure.  The  head  of  the  bone, 
denuded  of  its  incrusting  cartilage,  softened  and  carious  upon  the  surface,  may 
be  thrown  on  to  the  dorsum  ihi ;  profuse  and  long-continued  suppuration  will 
ensue,  yet,  under  good  and  careful  management,  and  without  operation,  I 
have  seen  recovery  take  place. 

In  those  cases  in  which  the  disease  is  primarily  femoral,  and  dependent 
upon  tubercle  in  the  head  of  the  thigh-bone,  the  prognosis  is  not  favour- 
able, for  although  in  a  certain  proportion  spontaneous  cure  may  take  place 
under  proper  treatment  even  without  operative  interference,  a  large  number 
die  from  general  tuberculosis  or  worn  out  by  hectic  induced  by  the  long- 
continued  suppuration. 

The  condition  of  the  pelvic  hones  is  one  that  more  materially  than  any  one 
other  circumstance  influences  the  prognosis  in  cases  of  coxalgia.  When  the 
acetabulum  is  perforated  intrapelvic  abscess  will  probably  form,  pointing 
above  Poupart's  ligament ;  and  whether  the  head  of  the  thigh-bone  be  dis- 
located or  not,  I  believe  that  death  must  necessarily  ensue,  unless  the  diseased 
(jsseous  structures  be  excised.  If  the  acetabulum  be  merely  superficially 
carious,  the  condition  need  not  seriously  affect  the  prognosis.  In  these  cases 
the  head  of  the  bone  becomes  dislocated,  and  this  very  displacement  is  the  first 
step  towards  the  cure  of  the  disease  in  the  acetabulum.  The  surface  of  this 
cavity,  which  is  roughened,  and  deprived  of  its  incrusting  cartilage,  speedily 
becomes  covered  by  granulations,  which  become  developed  into  fibrous  tissue, 
and  in  the  course  of  a  short  time  the  whole  cavity  becomes  filled  up  by  a 
dense  fibroid  growth. 

When  the  disease  extends  to  the  osseous  structures  around  the  acetabulum, 
such  as  the  rami  of  the  ischium  and  pubes,  the  tuberosity  of  the  ischium  and 
the  upper  lip  of  the  acetabulum,  and  even  the  dorsum  of  the  ilium,  it  usually 
partakes  more  of  the  nature  of  necrosis  than  of  caries.    In  extensive  pelvic 


470 


DISEASE  OF  THE  HIP-JOINT. 


disease  such  as  this,  natural  means  are  quite  unable  to  effect  a  cure,  and  the 
patient  iiiust  die  of  hectic  or  intercurrent  disease,  unless  recourse  be  had  to 
excision  of  the  head  of  the  thigh-bone  and  the  whole  of  the  necrosed  and 
carious  osseous  structures. 

The  report  of  the  "  Committee  of  the  Clinical  Society  appointed  to  inquire 
into  the  value  of  excision  as  a  means  of  treating  disease  of  the  hip-joint  in 
childhood,"  contains  the  most  accurate  information  we  possess  concerning  the 
death-rate  of  hip-disease,  in  the  statistics  furnished  by  Howard  Marsh  of  the 
cases  treated  by  him  in  the  Alexandra  Hospital  for  Hip-disease  in  Childhood, 
between  1867  and  1879.  The  total  number  of  cases  amounted  to  401.  These 
may  be  divided  first  into  277,  or  69  per  cent,  in  which  suppuration  took  place, 
and  124,  or  31  per  cent.,  in  which  no  abscess  formed.  The  following  table 
shows  the  results.  Those  classed  as  "verified  cures  "  were  examined  by  the 
Committee.  The  value  of  the  statistics  is  enhanced  by  the  fact  that  the 
patients  at  the  Hip  Hospital  are  kept  under  treatment  or  watched  as  out- 
patients as  far  as  possible  until  the  final  result  is  known.  Patients  requiring 
operation  are  sent  elsewhere,  and  consequently  are  placed  in  a  separate  class. 


WITH 

WITHOUT 

SUPPURATION. 

8UPPURATIOK. 

52 

[  3. 

33 

C.  In  process  of  cure  and  still  under  observation 

7 

0 

D.  Untraced  : — 

15 

a.  Apparently  cured  on  discharge  .       .       .  . 

.1 

h.  Apparently  convalescent  

11 

c.  In  progress  on  discharge  ..... 

41 

9 

5 

7 

P.  Cases  still  under  treatment  

14 

9 

G.  Under  treatment,  apparently  incurable  , 

3 

0 

87 

13 

17 

0 

277 

124 

These  figures  yield  a  percentage  of  42'3  of  cures  or  convalescents,  24*2  of 
incomplete  cases,  and  33-5  of  deaths.  Of  the  87  cases  in  which  death  took 
place  after  suppuration,  IG  died  of  meningitis,  20  died  of  albuminuria  and 
dropsy,  3  of  albuminuria  and  phthisis,  5  of  jDhthisis,  !)  of  exhaustion,  2  of 
erysipelas,  1  of  pyeemia,  and  24  from  unknown  causes,  19  of  which  had  been 
discharged  as  incurable.  In  the  13  non-suppurating  cases  which  terminated 
fatally,  death  took  place  from  the  following  causes  :  7  from  meningitis,  1  from 
phthisis,  1  from  tubercular  pneumonia,  1  from  croup,  1  from  intercurrent 
disease  (nature  unknown),  and  2  from  unknown  causes. 

In  the  cases  with  suppuration  ending  in  cure  the  average  duration  of  treat- 
ment was  about  4  years,  in  the  non-suppurating  cases  it  was  about  3.  In  the 
fatal  suppurating  cases  the  average  duration  of  life  Wfvs  3^  years. 

2.  Utility  of  the  Limb.—When  once  the  bones  or  ligaments  entering  into 
the  hip-joint  have  become  inflamed,  more  or  less  lameness  Avill  invariably 
result,  however  carefully  conducted  the  treatment  may  be.  The  amount  of 
lameness  may  consist  in  a  mere  stiffness  about  the  hip,  a  difficulty  in  abduc- 
tion, in  flexion  of  the  thigh  on  the  pelvis,  or  in  free  rotation ;  or  it  may 
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extend  to  absolute  uselessness  of  the  shortened,  withered  and  deformed  limb, 
which  hangs  powerless  from  the  pelvis,  suspended  as  it  were  by  the  ilio- 
femoral ligament,  and  slightly  flexed  and  adducted.  The  extent  of  lameness 
will  depend  chiefly  upon  the  form  of  the  disease,  and  to  some  extent  upon  the 
treatment  adopted ;  but  some  will  always  be  left.  When  the  coxalgia  is  arthritic, 
and  suppuration  has  not  taken  place,  ankylosis  of  a  more  or  less  complete 
form  will  usually  ensue ;  and  if  the  thigh  have  been  kept  in  the  straight 
position,  a  sufficiently  useful  limb  will  be  left,  but  slightly  shortened,  and 
possessing  free  compensating  movement  in  the  lumbar  spine,  enabling  the 
patient  to  swing  it  with  facility  as  he  walks.  If  suppuration  have  taken 
place,  and  the  head  of  the  bone  have  been  destroyed  or  dislocated,  the  limb, 
even  under  the  most  judicious  treatment,  will  be  left  considerably  shortened, 
weakened,  wasted,  and  more  or  less  adducted,  with  the  knee  carried  somewhat 
forwards,  as  well  as  inwards,  and  the  patient  walking  often  most  imperfectly 
and  with  great  difiiculty  on  the  point  of  his  toes. 

Of  the  83  cases  of  cure  from  the  Hip  Hospital  verified  by  the  Committee, 
69  are  described  as  "good  cures,"  11  as  "moderately  good,"  and  3  as  "cures 
with  considerable  lameness." 

Diagnosis. — In  making  the  diagnosis  of  coxalgia,  care  must  be  taken  not 
to  confound  it  in  its  early  stages  with  an  ordinary  attack  of  rheumatism,  a 
mistake  that  not  unfrequently  happens.  The  alteration  in  the  shape  and 
position  of  the  limb,  the  obhteration  of  the  fold  of  the  nates,  and  the  limita- 
tion of  the  pain  to  one  joint,  will  usually  prevent  the  Surgeon  from  falling 
into  this  error.  With  disease  of  the  Icnee,  care  must  be  taken  not  to  confound 
hip-disease,  in  consequence  of  the  pain  in  the  early  stages  being  commonly 
referred  to  the  former  joint ;  here  the  absence  of  any  positive  sign  of  disease 
about  the  knee,  and  the  existence  of  all  the  signs  of  disease  in  the  hip  that 
have  already  been  noticed,  will  enable  the  Surgeon  to  recognize  the  true  seat 
of  the  affection.  Lateral  curvature  of  the  spine,  accompanied  by  neuralgic 
tenderness  in  the  hip,  occasionally  gives  rise  to  apparent  shortening  of  the 
limb  with  pain  and  rigidity ;  but  in  these  cases  the  existence  of  the  spinal 
afiection,  the  superficial  nature  of  the  pain,  and  the  absence  of  increase  of 
suffering  when  the  joint  is  firmly  compressed,  or  of  painful  startings  at  night, 
will  indicate  the  true  nature  of  the  affection.  Abscess  may  occasionally, 
though  rarely,  form  in  the  vicinity  of  the  hip  without  that  joint  being 
diseased.  Should  this  take  place  towards  the  anterior  aspect  of  the  articu- 
lation under  the  pectineus  muscle,  it  may,  by  its  pressure  upon  the  obturator 
nerve,  occasion  pain  in  the  thigh  and  knee,  as  in  those  cases  in  which  the 
articulation  is  affected;  here,  however,  the  sound  state  of  the  joint  at  its 
posterior  and  outer  part,  the  absence  of  all  obliquity  of  the  pelvis,  and  of  the 
other  signs  of  the  true  hip-disease,  will  enable  the  diagnosis  to  be  effected. 
The  diagnosis  fi-om  sacro-iliac  disease  has  been  described  at  p.  455.  In 
infants  inflammation  of  the  glands  in  the  groin  may  simulate  hip-disease,  as 
the  child  flexes  and  adducts  the  limb,  and  screams  at  any  forcible  attempt  at 
extension.  It  can  be  distinguished  from  hip-disease  by  feeling  the  glands  if 
the  child  be  not  too  fat,  and  by  observing  that  the  thigh  can  be  completely 
flexed  and  freely  rotated  without  causing  signs  of  pain. 

Acute  hip-disease  may  be  mistaken  for  Feritgphlitis.  The  child  lies  with 
the  thigh  flexed  on  the  abdomen,  and  complains  acutely  when  the  right 
groin  is  pressed.    The  diagnosis  is  easily  effected  by  anajsthetizing  the 
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patient,  when  manipulations  of  the  pai'ts  will  decide  the  precise  seat  of  the 
inflammation. 

It  may  be  taken  as  a  general  rule  that  if  the  thigh  can  be  flexed  to  a  right 
angle  without  any  movement  of  the  pelvis,  perceptible  to  the  hand  placed  on 
the  anterior  superior  spine  and  the  neighbouring  part  of  the  crest,  aud  if 
while  in  that  position  with  the  knee  flexed,  the  femur  can  be  aljducted  and 
rotated  outwards  till  the  heel  is  over  the  sound  thigh,  there  is  no  disease  of 
the  hip.  This  movement  is  so  readily  made  in  young  children  that  it  is  an 
easy  mode  of  excluding  hip-disease,  though  of  course  if  it  is  impossible,  it  does 
not  prove  its  presence,  as  limitation  of  mobility  may  be  due  to  causes  outside 
the  joint. 

Treatment. — The  treatment  of  disease  of  the  hip  must  be  conducted  with 
reference  to  the  form  of  the  disease,  the  acuteness  of  the  attack,  and  the 
severity  of  the  local  and  constitutional  symptoms.  In  all  cases,  this  affection 
must  be  managed  in  accordance  with  those  general  principles  that  guide  us  in 
the  treatment  of  inflamed  joints. 

It  is  of  especial  importance  to  adopt  early  measures.  If  we  wish  to  prevent 
the  occm-rence  of  suppuration,  dislocation,  or  ankylosis,  the  child  must,  on  the 
supervention  of  the  earliest  symptoms  of  impending  mischief  about  the  joint, 
be  put  under  proper  constitutional  treatment,  and  complete  rest  of  the  limb 
must  be  secured  by  a  proper  splint.  By  early  attention  a  cure  may  be 
effected  ;  whereas,  if  the  case  be  neglected  in  its  first  stages,  the  utmost_the 
Surgeon  can  do  is  to  save  the  life  of  the  patient. 

When  the  disease  is  of  the  acute  Arthritic  kind,  the  patient  must  of 
course  be  kept  in  bed,  and  absolutely  at  rest.  No  treatment  will  be  of  the 
slightest  avail,  unless  we  adhere  rigidly  to  that  principle  which  is  paramount 
in  the  management  of  all  acutely  inflamed  joints — absolute  rest.  In  inflam- 
mation of  the  hip-joint,  there  are  three  methods  of  securing  this  :  1,  by  means 
of  a  weight  attached  to  the  limb  ;  2,  by  the  long  splint  ;  and  3,  by  Thomas's 
hip-splint. 

The  particular  method  employed  must  depend  somewhat  upon  the  acute- 
ness of  the  symptoms  and  the  position  of  the  limb.  As  a  Thomas's  splint 
requires  to  be  accurately  fitted  to  the  limb,  and  should  be  esijecially  made  tor 
the  patient,  one  of  the  two  first  means  has  usually  to  be  adopted  at  the  com- 
mencement of  the  treatment.  Of  the  two  methods,  that  by  the  weight-exten- 
sion is  the  better,  as  it  completely  relieves  the  painful  startings,  and  is  adapted 
to  all  cases,  however  great  the  degree  of  flexion  or  lateral  displacement  may 
be.  In  applying  extension  by  means  of  a  weight,  the  following  ])lan  should 
be  adopted.  The  patient  is  placed  upon  a  hard  mattress.  The  angle  of  flexion 
and  the  degree  of  abduction  or  adduction  are  then  ascertained  by  the  methods 
already  described  (p.  400),  as  the  extension  must  at  first  be  made  as  accurately 
as  possible  in  the  line  of  the  abnormal  position  the  limb  has  assumed.  A  long 
broad  strip  of  adhesive  plaster  is  then  applied  of  sufficient  length  to  reach 
I'rom  a  few  inches  above  the  knee  on  each  side  of  the  limb,  and  to  leave  a  loop 
projecting  beyond  the  sole  of  the  foot  for  about  one  foot.  In  the  loop  is 
placed  a  piece  of  wood  three  inches  in  length  to  form  a  s]n'eader,  and  tlius  to 
prevent  injurious  pressure  on  the  malleoli.  A  hole  may  be  drilled  through  the 
spreader  and  the  plaster  covering  it,  and  through  this  the  cord  bearing  the 
weight  is  passed  and  secured  by  a  knot.  Narrower  strips  of  plaster  are  then 
applied  diagonally  round  the  limb  to  fix  the  first  piece  more  securely  ;  great 
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care  beiug-  taken  that  no  strip  passes  circularly  round  the  limb  in  such  a  way 
as  to  constrict  it.  A  flannel  bandage  is  then  apj)lied  from  the  malleoli  to  the 
middle  of  the  thigh,  to  ensure  the  adliesion  of  the  plaster.  A  long  splint  is 
then  applied  to  the  sound  limb  ;  without  this,  although  bj  extension  the  pain 
may  be  removed,  adduction  or  abduction  and  some  degree  of  flexion  cannot 
be  prevented,  as  the  patient  will  turn  on  one  side  and  avoid  the  direct  pull  of 
the  weight.  The  long  splint  being  fixed,  the  weight  is  applied  to  the  rope 
attached  to  the  spreader  and  passing  over  a  pulley.  The  pulley  should  be 
fixed  to  some  apparatus  allowing  of  its  being  raised  or  lowered  as  circum- 
stances may  require.  If  the  proper  apparatus,  such  as  is  used  in  hospitals,  be 
not  at  hand,  a  pulley  may  be  readily  made  from  a  cotton-reel  with  a  piece  of 
wire  passed  through  it,  by  which  it  can  be  slung  to  the  back  of  a  chair  or  a 
clothes-horse.  The  weight  of  the  body  serves  as  the  counter-extension,  and  if 
necessaiy  the  foot  of  the  bed  may  be  raised  on  blocks  to  prevent  the  patient 
slipping  down  in  the  bed.  The  most  convenient  form  of  weight  is  a  tin  can 
filled  with  shot  or  water,  till  the  degree  of  extension  obtained  is  comfortable 


Fig.  592.— Apparatus  for  Extension  by  Weights  in  Hip-joint  Disease. 


to  the  patient.  The  pulley  and  weight  are  to  be  adjusted  in  such  a  way  that 
the  extension  shall  act  on  the  limb  directly  in  the  line  of  its  abnormal  position. 
To  do  this  the  diseased  limb  must  be  raised  till  the  lumbar  spine  is  in  contact 
with  the  bed,  and  the  degree  of  abduction  or  adduction  must  correspond  to 
that  noted  before  the  apparatus  was  applied.  During  the  acute  stage  any 
forced  attempt  to  drag  the  limb  immediately  into  its  normal  position  would 
only  aggravate  the  pain,  but  by  making  the  extension  as  above  described,  it 
will  be  found  that  the  limb  speedily  falls  into  the  proper  position.  At  the 
end  of  each  day  the  pulley  must  be  readjusted  so  as  gradually  to  bring  the 
limb  parallel  to  its  fellow.  In  recent  cases  a  few  days  will  often  suffice  to 
bring  the  limb  into  its  normal  position,  in  more  advanced  cases  some  weeks 
may  be  required.  If  the  treatment  has  to  be  continued  for  any  length  of  time, 
the  apparatus  represented  in  Fig.  51)2  may  be  employed.  In  it  the  pelvis  and 
Ijody  are  fixed  to  the  bed  by  means  of  broad  felt  straps  and  buckles.  A 
leather  ankle-strap  is  then  placed  round  the  foot  and  lower  part  of  the  leg, 
and  a  padded  belt  above  the  knee.  From  the  sides  of  each  of  these,  straps 
are  carried  to  a  point  six  or  eight  inches  beyond  the  foot,  where  they  are 
attached  to  a  transverse  iron  rod,  four  inches  long.  From  this  the  cord  suspend- 
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ing  the  weiglib  jDasscs  over  a  pulley-frame  fixed  to  the  end  of  the  bed.  The 
weight  ai)plied  should  be  from  two  to  three  pounds  in  children  up  to  six  years 
of  age  ;  four  pounds  between  the  ages  of  six  and  ten  ;  five  or  six  pounds  from 
ten  to  thirty. 

If  the  long  splint  alone  be  used,  it  must  be  applied  as  for  fractured  thigh, 
the  perineal  band  being  dispensed  with  if  it  causes  pain.  The  single  long 
splint,  though  moderately  efficient  in  adults,  is  of  little  upe  in  children,  as 
they  always  manage  by  twisting  the  body  to  maintain  a  considerable  degree  of 


Fig.  593.— Thomas's  Splint  applied. 


flexion  with  adduction  or  abduction.  Hamilton's  double  long  splint  (Fig.  23fi, 
Yol.  1,,  p.  62 (i)  should  therefore  be  used,  by  which  a  much  better  position 
is  obtained.  Weight-extension  can  be  applied  with  this  if  required.  When 
there  is  much  adduction  or  abduction,  the  part  of  the  splint  corresponding  to 
the  hip-joint  on  the  diseased  side  may  be  sawn  through  and  fitted  with  a 
hinge,  allowing  of  movement  in  the  required  direction,  the  lower  end  being  at 
the  same  time  loosened  from  the  cross-bar  ;  the  lateral  displacement  can  then 
be  con-ectcd  by  means  of  india-rubber  bands  acting  on  the  lower  end  of  the 
splint  from  a  nail  or  peg  driven  into  the  cross-bar, 

Thoraa.s's  splint  (Figs.  593,  5!)4)  is  by  far  the  best  apparatus  ever  invented 
for  the  treatment  of  all  forms  of  hip-disease.    It  may  be  applied  at  any  stage 
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and  should  be  worn  till  the  cure  is  complete.    It  will,  however,  often  be 
found  most  convenient  when  there  is  considerable  abduction  or  adduction  with 
acute  pain  in  the  early  stages  of  the  disease,  to  correct  this  by  means  of  the 
weight-extension  used  as  above  described  before  applying  the  Thomas's 
splint.    Thomas's  splint  is  the  only  apparatus  that  maintains  absolute  rest  of 
the  joint,  while  at  the  same  time  the  patient  is  able  to  move  about  during  the 
whole  or  greater  part  of  the  treatment.    The  splint  consists  of  a  flat  bar  of 
soft  iron,  varying  fi-om  three  quarters  of  an  inch  to  an  inch  and  a  half  in 
width,  and  from  three-sixteenths  to  three-eighths  of  an  inch  in  thickness, 
according  to  the  age,  size,  and  weight  of  the  patient.    This  bar  must  be  long 
enough  to  reach  from  the  lower  angle  of  the  scapula  to  the  middle  of  the  leg 
immediately  below  the  prominence  of  the  calf.    The  upper  and  lower  parts 
must  be  straight  to  fit  the  back  and  the  leg,  and  between  these  it  must  be 
bent  into  a  curve  accurately  fitted  to  the  buttock  of  the  patient.    To  this 
vertical  bar,  three  curved  transverse  bars  of  soft  iron  about  \  inch  thick,  by  1 
to  I  inch,  are  fixed  as  in  Fig.  594.    The  upper  of  these  should  be  of  sufficient 
length  to  embrace  the  chest  about  as  far  as  the  nipple  on  each  side.  The 
middle  bar  should  be  immediately  below  the  curve  for  the  buttock  in  the  ver- 
tical bar.    If  it  be  placed  too  low,  the  splint  is  more  apt  to  twist  round  and 
allow  of  flexion.    The  whole  apparatus  is  padded  with  a  thin  layer  of  felt,  or 
flannel,  covered  by  leather.    The  splint  is  applied  in  such  a  way  that  the  curved 
part  of  the  vertical  bar  hes  midway  between  the  tuberosity  of  the  ischium  and 
the  trochanter  major.    The  curved  parts  are  then  bent  so  as  to  fit  the  chest, 
thigh,  and  leg  comfortably.    A  strong  piece  of  bandage  is  passed  through  the 
rings  in  the  ends  of  the  chest-piece,  and  tied  firmly.    A  broad  body-bandage 
of  swan's-down  calico,  or  flannel,  is  then  wound  round  the  vertical  bar,  so  as 
to  get  a  good  hold  of  it,  and  then  carried  two  or  three  times  round  the  body. 
A  narrower  bandage  is  then  applied  to  the  thigh  and  leg.    If  the  patient  Is  to 
walk  about,  braces  of  strong  calico  must  be  fixed  to  the  chest-piece,  and  carried 
over  the  shoulders,  otherwise  the  splint  will  slip  down.    If  there  is  much 
flexion,  the  splint  may  be  bent  forwards  immediately  below  the  buttock  curve 
to  a  degree  a  little  less  than  that  of  the  limb,  which  may  be  allowed  to  lie 
upon  it  with  the  knee  slightly  bent.    In  this  position  it  is  secured  by  a  few 
turns  of  bandage  round  the  thigh  and  leg.    In  a  few  days,  if  the  patient  be 
kept  on  his  back,  the  weight  of  the  hmb  will  have  extended  the  hip,  so 
that  the  whole  leg  is  uniformly  in  contact  with  the  splint,  which  may  then  be 
straightened  a  little  ;  and  this  is  repeated  until  the  flexion  is  corrected.  The 
vertical  bar  must  never  be  bent  opposite  the  knee.    If  there  is  much  adduction, 
it  is  often  convenient  to  twist  the  vertical  bar,  so  that  its  anterior  aspect  looks 
very  slightly  outwards  from  below  the  buttock.  These  alterations  in  the  shape  of 
the  splint  must  be  carried  out  by  the  Surgeon  himself  with  strong  iron  wrenches 
made  for  the  purpose.    A  htfcle  experience  is  required  in  the  manipulation  of 
these  splints,  but  the  necessary  skill  is  easily  acquired,  and  will  well  repay  the 
Surgeon  for  the  trouble  involved  in  so  doing.    The  splint  must  be  worn  con- 
tinuously day  and  night  till  all  symptoms  have  subsided,  often  for  two  or  three 
years.    In  walking  with  crutches,  the  patient  is  raised  by  a  patten  on  the  foot 
of  the  sound  limb,  so  that  the  opposite  foot  does  not  touch  the  ground  (Fig. 
593).    Should  suppuration  take  place,  Thomas's  splint  is  still  the  most  con- 
venient apparatus,  as  it  leaves  the  parts  uncovered  in  which  the  abscesses 
point.    One  great  advantage  in  Thomas's  splint,  is  that  under  the  superin- 
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tendence  of  the  Sur<2;eon,  any  coiniiion  LlackHinith  can  do  tlie  iron-work,  and 
any  saddler  the  padding,  and  it  is  tlius  equally  available  for  country  or  city 
practice. 

An  ingenious  extending  apparatus  for  hip-joint  disease  has  been  invented 
by  Sayi-e  (see  Fig.  nos).  By  means  of  this  instrument,  extension  is  made 
from  the  thigh,  and  counter-extension  from  the  pelvis,  the  apparatus  being 
lengthened  by  a  rack  and  pinion  on  the  outer  bar.  It  does  not  prevent 
movement  of  the  joint,  and  is  inferior  to  Thomas's  splint  in  every  way. 

After  all  acute  symptoms  have  disappeared,  Thomas's  splint  is  still  the  best 
apparatus,  but  sometimes  the  joint  may  be  conveniently  fixed  by  means  of  a 
leather  splint,  the  starched  bandage,  or  the  plaster-of-Paris  bandage.  Of 
these  I  prefer  the  starched  bandage  as  being  more  easily  applied.  The  hip 
part  must  be  strengthened  with  a  piece  of  pasteboard  lined  with  calico, 
sufficiently  long  to  extend  down  the  whole  of  the  back  of  the  thigh  to  below 
the  knee,  so  as  to  support  that  joint  also,  and  the  spica  bandage  must  be 
applied  in  repeated  turns,  otherwise  the  apparatus  will  not  fix  the  joint.  In 
applying  this  or  any  other  apparatus,  it  is  often  necessary,  especially  in 


Fig.  595.— Sayre's  Extending  Apparatus  for  Hip-joint  Disease. 


children,  to  administer  cliloroform,  as  the  pain  occasioned  by  the  necessary 
movements  may  be  too  severe  to  be  borne  without  it. 

When  the  disease  has  from  the  first  been  sub-acute,  as  is  usually  the  case 
when  it  commences  in  the  head  of  the  femur,  the  same  treatment  must  be 
pursued,  but  it  may  not  be  necessary  at  any  time  to  confine  the  patient  to  bed, 
or  to  have  resort  to  weight-extension. 

The  constitutional  treatment  must  be  conducted  on  those  principles  already 
laid  down  in  the  chapter  on  diseases  of  joints  in  geueral. 

If  dislocation  havo  iahcn  place,  and  the  limb  consequently  have  become  a 
good  deal  shortened  or  deformed,  being  perhaps  adducted  and  inverted  so  far 
as  to  be  twisted  over  the  other,  or  drawn  up  upon  the  abdomen,  much  may  be 
done  to  lessen  the  deformity  by  putting  the  patient  imder  chloroform,  bringing 
down  the  limb,  and  fixing  it  by  a  proper  splint.  Ankylosis  in  a  good  position 
may  thus  be  sometimes  obtained,  and  the  patient's  condition  be  greatly  im- 
proved. In  cases  of  dislocation  from  tubercular  disease  of  the  hip,  no  attempt 
at  reduction  is  justifiable,  even  if  all  acute  symptoms  have  passed  off.  Not 
only  would  it  be  attended  by  great  risk  of  starting  fresh  acute  disease  in  the 
joint,  and  checking  the  natural  processes  of  repair,  but  it  could  not  possibly 
be  successful,  as  the  acetabulum  would  probably  be  filled  up,  the  head  of  the 
bone  altered  in  shape  and  size  and  the  ligaments  shortened.  It  is  only  in  the 
so-called  distension  dislocations  from  acute  effusion  into  the  joint  subsiding 
without  suppuration  that  reduction  could  be  attempted  with  any  prospect  oi 
success  (Vol.  I.,  p.  U60).    If  ankylosis  be  likely  to  occur,  the  Surgeon  must 
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endeavour  to  secure  it  with  the  Umb  in  a  straight  position ;  otherwise  great 
inconvenience  to  the  patient  may  result,  especially  if  it  occur  in  the  position 
represented  in  Fig.  603.  After  a  stiff  joint  has  formed,  the  mobihty  of  the 
lumbar  vertebree,  and  more  particularly  of  the  lumbo-sacral  articulation,  will 
be  found  to  be  greatly  increased  :  so  that  at  last  the  patient  will  walk  with 
little  inconvenience.  If  the  ankylosis  be  not  osseous,  but  the  result  of  the 
arthritic  form  of  the  disease,  and  especially  if  the  head  of  the  bone  be  still  in 
the  acetabulum,  the  limb  may  be  straightened  by  forcible  extension  and 
rotation  under  chloroform,  and  the  heel  thus  brought  to  the  ground. 

When  0UC3  suppuration  has  faJcen  place  the  sooner  the  pus  is  evacuated  the 
better.  No  good  can  possibly  come  from  the  retention  of  pus  in  the  joint. 
It  leads  only  to  further  disorganization  of  the  articular  structures,  to  continued 
constitutional  irritation,  and  at  length  to  bursting  of  the  capsule,  and  the 
formation  of  large  extra-articular  abscesses.  To  Annandale  we  are  indebted 
for  having  put  this  practice  to  the  test  of  experience,  and,  by  making  a  free 
incision  into  the  posterior  part  of  the  joint,  in  conjunction  with  antiseptics 
and  good  drainage,  obtaining  the  most  satisfactory  results. 

It  is  only  in  very  acute  cases,  however,  that  this  treatment  can  be  practised ; 
more  commonly  suppuration  takes  place  slowly,  and  is  not  recognized  till  a 
considerable  extra-articular  abscess  has  formed.  Such  abscesses  should  be 
opened  early  and  freely,  and  with  antiseptic  precautions.  At  the  time  the 
abscess  is  opened  the  cavity  must  be  thoroughly  examined  with  the  finger  to 
search  for  sequestra,  and  to  ascertain  if  possible  the  situation  of  the  disease, 
the  position  and  size  of  the  opening  in  the  capsule,  and  the  condition  of  the 
head  of  the  bone. 

EXCISION    OF    THE    HEAD    OF    THE    THiaH-BONE    AND    OF    THE  HIP-JOINT. 

White  of  Manchester,  in  17()9,  was  the  first  to  propose,  and  Anthony  White, 
of  the  Westminster  Hospital,  in  1821,  was  the  first  to  perform,  excision  of  the 
head  of  the  femur.  This  he  did  on  a  boy  eight  years  old,  who  had  had  disease 
of  the  hip-joint  for  three  or  four  years,  and  in  whom  the  carious  head  of  the 
thigh-bone  rested  on  the  dorsum  ilii.  White  removed  the  head  and  trochanters 
of  the  bone,  and  the  patient  recovered  from  the  operation,  dying  of  phthisis 
five  years  afterwards.  The  preparation  is  in  the  Museum  of  the  College  of 
Surgeons.  This  operation  was  repeated  by  Hewson  of  Dublin,  in  1823 ;  and 
then  seems  to  have  been  forgotten  in  Great  Britain  until  its  revival,  in  1845, 
byFergusson.  But  in  the  meanwhile  it  had  not  entirely  escaped  the  attention 
of  Continental  Surgeons.  Oppenheim,  in  1829,  and  Seutin,  in  1832,  excised 
the  head  of  the  femur  for  gunshot  injury ;  and,  in  1842,  Textor  published  an 
essay  on  the  subject. 

Cases  requiring  Operation. — Diseases  of  and  about  the  hij)-joint  may, 
so  far  as  the  question  of  operation  is  concerned,  be  divided  into  two  great 
classes — those  in  which  no  suppuration  takes  place,  however  acute  the 
inflammation  may  have  been  ;  and  those  in  which  abscess  forms. 

In  the  first  class  the  patient  commonly  recovers  with  a  stiffened  or  even 
completely  ankylosed,  though  useful  and  straight  limb,  dislocation  of  the  head 
of  the  bone  not  having  occurred.    In  such  cases  excision  is  never  needed. 

The  second  class  of  cases — those  in  which  abscess  forms — is  by  far 
the  more  numerous.  In  the  great  majority,  however,  the  head  of  the 
femur  is  the  part  primarily  affected,  and  in  these  recovery  will  take  place 
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eventually,  under  properly  conducted  medico-surgical  treatment.  But  the 
recovery  in  such  caees  is  always  so  far  incomplete  that  the  limb  is  left  much 
ci-ippleci,  and  often  of  but  little  utility.  After  years  of  suffering  and  con- 
finement to  bed,  and  after  a  hard  struggle  for  existence,  we  find  the  unfor- 
tunate patient  left  eventually  with  a  limb  that  is  shortened  to  the  extent  of 
from  two  to  four  inches,  wasted  and  adducted,  with  a  projecting  deformed 
hip  seamed  with  cicatrices;  the  remains  of  the  head  of  the  femur  being  dis- 
located fi-om  the  acetabulum,  and  firmly  adherent  to  the  dorsum  ilii.  The 
limb  is  unable  to  support  the  body,  and  cannot  be  extended,  nor  can  the  sole 
of  the  foot  be  firmly  planted  on  the  ground ;  but  the  leg  is  to  a  certain 
extent  useful  in  progression,  the  patient  using  it  as  a  kind  of  paddle  to  push 
himself  on  with,  as  he  limps  on  the  point  of  the  toes.  In  these  cases  it  is 
interesting  to  observe  how  nature  compensates  for  the  loss  of  all  abduction 
and  rotatory  power  in  the  hip  by  giving  an  extremely  increased  degree  of 
mobility  to  the  lumbar  vertebrae ;  so  that  the  patient,  in  walking,  swings  the 
pelvis  from  these,  and  thus  in  a  great  degree  makes  up  for  the  loss  of  the 
natural  movements  in  the  iho-femoral  articulation. 

But  though  recovery  takes  place  eventually  in  many  cases  of  coxalgia 
that  have  advanced  to  suppuration,  yet  in  a  considerable  proportion  the 
patient's  constitution  becomes  unequal  to  the  drain  imposed  upon  it,  and  fatal 
hectic  supervenes.  This  is  the  direct  consequence  of  the  wasting  and 
exhausting  influence  of  the  long-continued  discharge  of  pus  from  around 
masses  of  carious  or  necrosed  bone,  too  extensive  or  too  deeply  seated  to  be 
eliminated  by  natural  processes.  It  is  in  such  cases  as  these  that  conservative 
surgery  steps  in,  and  endeavours  to  save  the  patient's  life  by  the  removal  of 
the  cause  that  keeps  up  the  discharge  which  is  wasting  it  away.  The  object 
here  is  simply  to  save  life  by  the  removal  of  diseased  bone.  For  the  same 
reason — the  prevention  of  death  from  hectic — that  the  Surgeon  amputates  in 
an  extreme  case  of  suppurating  disorganization  of  the  knee-joint,  he  excises  in 
disease  of  the  hip-joint :  amputation  is  here  too  formidable  a  proceeding  to 
be  undertaken  except  in  the  last  extremity,  and  yet  the  removal  of  the  diseased 
bone,  the  irritation  and  suppuration  from  which  are  rapidly  destroying  the 
patient,  is  an  imperative  necessity. 

Pemoral  coxalgia  is  the  form  of  the  disease  that  is  most  benefited  by 
operation.  In  severe  cases  of  this  variety,  the  upper  epiphysis  of  the  thigh- 
bone will  be  found  lying  in  a  state  of  caries  on  the  dorsum  ilii,  in  a  sup- 
purating cavity,  with  sinuses  leading  down  to  it.  The  pelvic  bones  are 
sound ;  the  acetabulum  is  filled  by  fibrous  tissue,  though  possibly  it  may  be 
slightly  roughened  and  necrosed  at  one  lip.  The  soft  structures  in  the 
gluteal  region  are  thinned  and  wasted  ;  the  limb  is  shortened  and  adducted. 
In  such  cases  as  these,  the  patient  will  probably  perish  if  left  to  the  unaided 
efforts  of  nature ;  or  if  he  recover,  after  years  of  suffering,  it  will  be  with  a 
limb  shortened,  deformed,  and  but  little  useful.  Resection,  being  limited  to 
the  upper  end  of  the  thigh-bone,  or  at  most  to  the  roughened  lip  of  the 
acetabulum  as  well,  is  an  easy  operation,  removes  the  cause  of  the  wasting 
discharges  and  hectic,  and  in  no  way  increases  the  already  existing  shortening, 
as  it  is  limited  to  that  portion  of  diseased  bone  which  is  already  lying  above 
and  behind  the  acetabulum,  and  wliich  is  affected  by  caries  of  too  extensive 
and  deep-seated  a  character  to  disintegrate  and  crumble  away  in  the  discharges, 
so  that  a  natural  cure  without  operation  could  take  place. 
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In  the  acetabular  pelvic  form  of  coxalgia,  the  ultimate  result  is,  I  believe, 
inevitably  fatal,  if  the  disease  be  allowed  to  run  its  course  unchecked  by 
operation.  Large  portions  of  the  pelvic  bones  in  and  around  the  acetabulum 
— such  as  the  tuber  and  ramus  of  the  ischium,  the  ramus  of  the  pubes  and  the 
dorsum  ilii — fall  into  a  state  of  necrosis  ;  the  cavity  becomes  perforated 
(Fig.  59G)  ;  and  the  head  of  the  thigh-bone,  still  lying  in  it,  becomes 
denuded  of  its  cartilaginous  investment,  roughened  and  carious,  as  is  well 
seen  in  the  annexed  drawing  (Fig.  597),  taken  from  a  patient  of  mine  who 
died  of  this  form  of  the  disease  ;  or  it  may  be  dislocated  in  a  carious  state 
on  to  the  dorsum  ilii.  Large  abscesses,  intra-  as  well  as  extra-pelvic,  form, 
and  the  patient  dies  worn  out  by  hectic  ;  the  natural  efforts  of  the  part  being 
entirely  unavailing  to  separate  and  to  eliminate  such  large  necrosed  masses, 
deeply  lying,  and  covered  in  by  the  upper  end  of  the  thigh-bone. 

Excision  is  imperatively  required  also  in  those  cases  in  which  the  acetabu- 


Fig.  596.— Perforation  of  the  Pelvic  Fig.  597.— Carious  Head  of  Tliigh-boiie 

Bones  in  Acetabular  Coxalgia.  in  Acetabular  Coxalgia. 

lum  has  been  perforated  secondarily,  in  consequence  of  disease  commencing  in 
the  head  of  the  femur,  as  by  no  other  means  can  the  intra-pelvic  abscess 
which  results  be  efficiently  drained.  It  is  not  enough  then  to  remove  the 
head  of  the  femur  only  ;  the  bone  must  be  sawn  below  the  trochanter,  other- 
wise the  upper  end  of  the  femur  will  still  interfere  with  drainage. 

The  stage  of  the  disease  most  suitable  for  operation  has  been  tlie 
subject  of  much  discussion.  Formerly  the  operation  was  only  undertaken  as 
a  last  resource,  and  its  mortality  was  undoubtedly  very  high  chiefly  from 
pyjBmia,  septicjemia,  and  exhaustion  from  profuse  suppuration.  Since  the 
modern  improvements  in  the  treatment  of  wounds  have  to  a  great  extent 
removed  these  sources  of  danger,  it  has  been  suggested  by  Aunandale,  Croft, 
and  others  that  the  operation  might  advantageously  be  had  recourse  to  at 
an  earlier  stage  of  the  disease.  In  all  cases  in  which  signs  of  suppura- 
tion are  present,  they  recommend  that  an  antiseptic  exploratory  incision 
be  made  into  the  joint,  and  the  head  of  the  femur  examined  ; — if  found 
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diseased,  it  should  be  removed  by  sawing  through  its  neck.  Should  there  1)6 
osseous  disease  beyond  this  in  the  acetiibulum  or  in  the  femur,  it  must  be  cut 
away.  Annandale  is  led  to  recommend  early  operation  of  the  kind  mentioned 
in  those  cases  of  hip-disease  in  which  signs  of  suppuration  exist,  by  the  con- 
sideration that  the  head  of  the  femur  is  usually  carious  in  these  cases,  and  that 
its  early  removal  is  likely  to  check  the  furthei'  progress  of  the  disease,  and  to 
leave  the  patient  with  a  useful  and  movable  limb.  Against  early  excision  it 
is  urged  tliat  a  considerable  number  of  cases  recover  after  suppuration  without 
the  removal  of  bone,  and  that  when  this  occurs  the  limb  is  more  useful  than 
that  left  after  operation.  The  table  given  on  p.  470,  however,  shows  that 
without  operation  the  cures  and  deaths  are  about  equal  in  number,  so  that  the 


Fi},'.5ys.— Rcsultof  JCxcision  for  ExteusiveAcetabular 
C'oxalgia,  threu  years  after  Operation. 


j)rospect  of  conservative  treatment  is  not  very  encouraging  after  pus  has 
formed  ;  and  there  is  little  doubt  that  the  earlier  the  operation  of  excision  is 
performed,  the  less  bone  as  a  rule  will  require  removal,  and  the  more  useful 
will  the  limb  be  subsequently.  Moreover,  free  incision  directly  on  the  joint 
will  be  found  the  most  satisfactory  method  of  treating  an  abscess  communi- 
cating with  its  cavity,  even  if  it  point  at  some  distance  from  the  articulation. 
The  joint  being  thus  exposed,  it  would  seeni  the  wiser  plan  to  examine  the 
bones,  and  if  much  disease  is  found  to  proceed  immediately  to  excision. 

Early  excision  is  recjuired  also  in  those  cases  in  which  the  head  of  the  femur 
is  necrosed.  This  condition  is  noL  ea.sy  to  recognize,  except  by  digital  ex- 
amination of  the  articulation  through  the  wound  made  in  opening  the  abscess. 
It  may  be  suspected  to  be  present  when  the  symptoms  have  set  in  with  gi'eat 
acutencss,  and  have  rapidly  reached  the  stage  of  supjiuration,  this  form  of 
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hip-disease  being  not  uii frequently  due  to  acute  osteomyelitis  of  the  epiphysis 
of  the  head  or  acute  epiphysitis.  If  the  sequestruui  is  loose  it  may  be  removed 
in  some  cases  without  any  further  portion  of  the  bone.  If  it  is  still  attached, 
the  neck  may  be  sawn  through,  and  the  head  alone  taken  away. 

When  dislocation  takes  place  early,  before  the  head  has  been  extensively 
destroyed,  giving  rise  to  very  marked  flexion,  adduction  aud  rotation  inwards, 
excision  of  the  hone  is  often  the  only  means  by  which  the  limb  can  be 
brought  into  good  position,  and  in  such  cases  it  may  be  undertaken  at  an 
early  period. 

Methods  of  Operating. — From  the  preceding  considerations,  it  will  be 
observed  that  there  are  two  distinct  operations  practised  on  the  hip-joint. 
The  first  is  simple  resection  of  a  portion  of  the  upper  end  of  the  femur,  and 
the  second,  the  removal  of  more,  or  less  of  the,  acetabulum,  and  of  the  con- 
tiguous pelvic  bones  as  well.  For  the  removal  of  the  upper  end  of  the  femur 
only,  the  following  plans  may  be  adopted.  The  operation  may,  in  most  cases, 
be  performed  bloodlessly  by  applying  the  india-rubber  tourniquet  in  the  same 
way  as  for  amputation  of  the  hip-joint  (Vol.  I.,  Fig.  9).  The  advantages 
gained  by  so  doing  are  very  great,  as  it  enables  the  Surgeon  to  ascertain  the 
condition  of  the  trochanter  and  upper  end  of  the  femur  with  great  accuracy. 
The  patient  is  then  placed  on  the  sound  side.  If  the  disease  be  femoral,  the 
gluteal  region  perforated  with  sinuses,  and  the  soft  parts  thinned,  the  head  of 
the  bone  lying  dislocated  on  the  dorsum  ilii,  it  suffices  to  pass  a  director  down 
one  of  the  chief  sinuses  leading  to  the  carious  bone,  and  to  slit  this  up.  If, 
however,  the  bone  be  more  thickly  covered,  and  be  not  easily  reached  with  the 
probe,  and  if  the  sinuses  open  on  the  thigh  at  some  considerable  distance 
from  the  seat  of  disease,  then  a  T-shaped  incision  may  be  made  over  the  upper 
end  of  the  thigh-bone,  so  as  to  expose  it  (Fig.  599).  The  limb  should  now  be 
adducted,  rotated  inwards,  and  pushed  upwards  by  an  assistant,  and  the  soft 
structures  separated  by  a  probe-pointed  knife  or  the  periosteal  elevator  from 
around  the  upper  end  of  the  bone,  so  that  the  Avhole  amount  of  disease 
may  come  into  view.  The  upper  end  of  the  femur  is  then  cut  off  with 
a  saw,  the  soft  parts  around  being  protected  by  means  of  retractors. 

There  is  one  practical  question  which  requires  consideration.  Should  the 
bone  be  sawn  through  below  the  great  trochanter  or  through  the  neck  only, 
leaving  the  trochanter  ?  In  early  excision  if  the  trochanter  is  apparently 
healthy  it  may  be  left,  as  in  this  Avay  the  attachment  of  the  ilio-femoral 
ligament  may  be  preserved  and  a  more  useful  limb  ensured  ;  but  the  cases  in 
which  it  can  be  saved  with  advantage  are  exceptional.  In  late  excision,  if  the 
head  of  the  bone  is  extensively  diseased,  the  great  trochanter  should  be 
removed,  as  it  is  very  likely  to  be  infiltrated  with  tubercle.  If  the  acetabulum 
is  extensively  afi'ected,  more  especially  if  it  is  perforated,  and  if  the  bones  of 
the  pelvis  are  widely  diseased,  the  whole  upper  end  of  the  femur  must  be 
removed  to  ensure  efficient  drainage.  In  such  cases  our  first  object  is  to 
save  life,  and  the  utility  of  the  limb  is  a  secondary  consideration. 

After  removing  the  laead  of  the  bone  the  upper  end  of  the  shaft  should  be 
examined,  and  any  carious  parts  gouged  out.  The  acetabulum  must  thpn  be 
examined,  and  any  rough  or  necrosed  bone  lying  at  its  edge  should  be  gouged 
away. 

In  cases  in  which  the  situation  and  extent  of  the  sinuses  leave  the  Surgeon 
a  free  choice  for  the  situation  of  his  incision,  the  plan  recommended  by  Sayrc 
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will  be  found  to  give  excellent  results.  A  semilunar  incision  is  made  with  its 
concavity  forwards,  commencing  above  the  trochanter  major  midway  between 
it  and  the  crest  of  the  ilium  and  carried  downwards  behind  the  bone.  The 
first  incision  must  go  directly  down  to  the  bone  through  the  periosteum. 
The  soft  parts  are  then  pulled  forwards,  and  the  periosteum  divided  by  means 
of  a  small  but  strong  curved  bistoury  as  far  as  possible  round  the  bone  below 
the  trochanter,  in  a  direction  at  right  angles  to  the  lower  part  of  the  first 
incision.  The  Surgeon  then  peels  the  periosteum  with  the  muscles  attached  to 
the  trochanter  off  the  bone  with  a  strong  periosteal  elevator.  The  joint  is 
then  thoroughly  opened,  and  the  head  of  the  bone  turned  out,  by  which  the 
periosteum  is  peeled  off  from  the  inner  side  ;  lastly,  the  bone  is  sawn  through 
above  the  trochanter  minor.  By  saving  the  periosteum,  Sayre  states  that  he 
obtains  more  perfect  repair  with  less  shortening,  and  a  stronger  and  more 
movable  joint. 

In  some  cases  the  head  of  the  femur  may  be  very  conveniently  excised  by 
an  anterior  incision,  as  recommended  by  E.  W.  Parker.    The  incision  should 


be  carried  through  the  interval  between  the  tensor  vagina  femoris  and 
the  sartorius.  The  finger  being  introduced  into  the  wound  passes  directly 
backwards  past  the  anterior  border  of  the  gluteus  medius  and  gluteus 
minimus,  and  external  to  the  head  of  the  rectus,  and  thus  reaches  the  neck  of 
the  femur.  As  this  is  the  direction  taken  by  the  abscess  in  a  large  proportion 
of  cases,  no  cutting  is  required  after  the  interval  between  the  sartorius  and  the 
tensor  vaginse  has  been  opened.  The  neck  of  the  bone  may  then  be  sawn 
through  with  an  Adams's  saw  (Fig.  607),  and  the  head  removed  wth  seques- 
trum forceps.  This  method  is  adapted  to  those  cases  only  in  which  the  head 
of  the  bone  is  alone  diseased,  and  it  is  not  necessary  to  remo^'e  the  trochanter, 
and  more  especially  to  those  in  which  an  abscess  is  pointing  in  the  situation 
of  the  incision.  Experience  has  shown  that  the  wound  drains  fairly  well  in 
most  cases,  but  should  there  be  any  accumulation  of  discharges,  an  opening 
can  be  made  behind  and  a  drainage-tube  inserted,  the  anterior  wound  being 
allowed  to  close.  No  muscles  or  other  important  structures  are  divided  in 
the  operation.  It  should  never  be  attempted  when  the  acetabulum  is  perfor- 
ated, as  it  does  not  provide  eflBcient  drainage  for  an  intra-pelvic  abscess,  and 
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it  is  not  advisable  when  the  head  is  considerably  displaced  backwards  on  the 
dorsum  ilii. 

In  sawing  the  bone  in  excision  of  the  hip,  the  ingenious  instrument  invented 
bv  Gowan  of  Guy's  Hospital  will  be  found  very  useful  in  some  cases  (Fig.  600). 

Removal  of  Diseased  Acetabulum  and  Pelvic  Bones. — Until  a  com- 
paratively recent  period,  Sargeons  feared  to  undertake  the  removal  of  large 
carious  and  necrosed  portions  of  the  pelvic  bones,  and  acetabular  disease  of  the 
hip-joint  was  accordingly  allowed  to  run  its  fatal  course  unchecked.  Hancock 
was  the  first  Surgeon  who  undertook  the  removal  of  large  portions  of  these 
bones,  and  since  then  the  operation  has  been  done  several  times  by  others. 
In  no  case,  has,  I  believe,  more  extensive  disease  been  removed  with  a  good 
result  than  in  a  girl  who  was  sent  to  me  some  years  ago  by  my  friend 
Mr.  Tweed,  and  from  whom  I  removed  the  upper  end  of  the  thigh-bone,  the 
acetabulum,  the  rami  of  the  pubes  and  of  the  ischium,  a  portion  of  the  tuber 
ischii,  and  part  of  the  dorsum  ilii.    This  patient,  when  admitted  into  the 
Hospital,  was  in  the  last  stage  of  disease,  exhausted  by  constant  discharge, 
and  must  inevitably  have  speedily  sunk  had  no  effort  been  made  to  remove 
the  cause  of  the  prostration.    At  the  operation  she  was  so  exhausted  that  it 
was  necessary  to  leave  her  on  the  operating-table  for  some  hours  before  she 
was  sufficiently  restored  to  bear  moving  into  bed.    Nevertheless,  by  the  free 
use  of  stimulants  and  nourishing  food,  she  improved  rapidly ;  and  when  she 
recovered,  the  limb  presented  the  appearance  in  the  drawing  (Fig.  698) ;  it 
was  straight,  shortened  about  two  inches  ;  good  moA'-ement  existed  at  the  hip ; 
and  she  could  walk  with  much  ease.    Constitutionally,  she  was  in  perfect 
health,  and  has  continued  so  up  to  the  time  when  she  was  last  seen,  about 
fourteen  years  after  the  operation.    In  three  other  cases  I  have  successfully 
removed  large  portions  of  the  acetabulum  and  of  the  contiguous  portions  of 
the  ilium  and  ischium.    In  cases  such  as  these,  the  result,  if  they  are  left  to 
theniselves,  must  inevitably  be  fatal.    There  is  no  danger  of  laying  open  the 
pelvic  cavity  during  the  removal  of  these  masses  of  pelvic  bone  ;  for,  as 
Hancock  has  shown,  during  the  progress  of  the  disease  the  fascise,  muscles,  &c., 
lining  the  pelvis,  become  so  thickened  that  they  form  a  barrier  which 
effectually  protects  the  pelvic  cavity. 

Where  large  portions  of  the  pelvic  bones  require  removal,  the  early  stages 
of  the  operation  require  to  be  conducted  in  the  way  first  described ;  the 
incisions,  however,  being  made  more  freely,  but  not  carried  so  far  forwards  as 
to  endanger  the  anterior  crural,  or  so  far  back  as  to  wound  the  sciatic  nerve. 
After  the  removal  of  the  head  of  the  thigh-bone,  all  loose  necrosed  pieces  are 
to  be  taken  out,  and  then,  by  means  of  ordinary  cutting  or  gouge-forceps,  the 
acetabulum^  and  other  carious  osseous  structures  are  cut  away  piecemeal. 
Those  portions  of  bone  which  have  necrosed  are  usually  lying  loose,  or  else 
may  generally  be  readily  separated  by  the  finger,  or  by  the  handle  of  a  scalpel, 
from  the  subjacent  soft  structures ;  and  the  muscles  and  fascia  lining  the 
pelvic  bones,  being  thickened  and  infiltrated  with  inflammatory  products, 
protect  the  contained  parts  from  all  injury. 

Excision  of  the  hip  should  be  performed  with  antiseptic  precautions  when 
possible.  If  foul  sinuses  exist  these  may  be  scraped  with  a  sharp  spoon,  and 
cleaned  with  a  small  sponge  dipped  in  a  solution  of  chloride  of  zinc,  and  held 
in  a  pair  of  sinus-forceps.  Bome  simple  antiseptic  dressing  may  then  be 
applied,  and  the  limb  fixed  with  a  bracketed  long  splint.    In  many  cases  no 
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splint  is  required,  tlic  simple  weif^lit-exteusion  apparatus  (p.  47;5).  keeping  the 
limb  in  good  position.  A  double  Thomas's  splint  with  the  piece  opposite  the 
wound  cut  out,  and  cross  bai's  above  and  below  the  gap  will  be  found  very 
useful  in  young  children. 

Fergusson  recommends  that  the  extension  should  be  made  from  the  opposite 
thighj^round  the  upper  part  of  which  a  socket  .is  fixed,  to  which  the  band  is 
attached  (Fig.  OOl).  Much  advantage  will  be  derived  from  the  use  of  the 
bracketed  thigh-splint,  from  which  extension  may  be  made  by  means  of  a 
weight.  When  the  wound  has  partly  liealed,  if  the  situation  of  the  incision 
allows  of  it,  a  Thomas's  hip-splint  may  be  applied  and  the  patient  allowed  t<i 
move  about. 

Results.— The  result  of  excision  of  the  hip-joint  has  to  be  considered  from 
two  points  of  view  :— 1.  As  to  the  Mortality  immediately  referable  to  the  opera- 
tion; and  •>.  As  to  the  Utility  of  the  Limb  that  is  left  after  its  performance. 

l'.  Mortality  after  the  Operation— 8ajve  of  Xew  York,  in  1800,  collected  the 
statistics  of  109  cases;  of  these,  recovery  took  place  in  71,  3G  died,  and  in 
•2  the  result  is  noted  as  being  unsatisfactory.  Leisrink  of  Hamburg  has 
published  in  the  Archiv  fur  Klinische  CMrurgi$  (1870)  the  statistics  of  17G 


cases.  In  24  of  these,  or  13-6  per  cent.,  death  occuiTcd  from  intercurrent 
diseases— mostly  pysemia  (11)  and  septictemia  (2).  Fourteen  patients,  or  8 
per  cent.,  died  within  a  fortnight  from  exhaustion ;  14  others  died  between 
this  time  and  the  end  of  the  first  month— most  from  exhaustion,  one  from 
amyloid  disease,  and  two  from  phthisis.  From  the  beginning  of  the  second 
month  to  the  end  of  the  year  after  the  operation  there  were  27  deaths,  or  15-") 
per  cent. ;  while  nine  died  in  the  course  of  two  or  more  years,  of  phthisis  and 
other  diseases.  Leisrink  states  that  in  17fi  cases  of  excision  of  the  hip,  there 
were  altogether  08  deaths.  Of  this  apparently  high  mortality,  however,  only 
about  one  half,  or  20  per  cent,  of  the  whole  cases,  can  be  ascribed  to  the 
operation  itself,  or  to  pyajmia  and  other  diseases  which  are  liable  to  attend 
operative  procedures.  The  other  half  of  the  deaths  were  produced  by  exten- 
sion of  the  disease,  by  diarrluxsa,  or  by  phthisis  or  other  disease  of  internal 

organs  probably  in  many  instances  existing  at  the  time  when  the  operation 

was  performed. 

The  mortality  following  the  operation  a]ipears  to  liavc  been  much  lower  in 
England  and  America  than  in  France  and  Germany.  In  1881  Croft  published 
the  statistics  of  45  cases  operated  on  by  himself  ;  of  these  19  recovered, 
18  died,  and  8  were  still  under  treatment  at  the  time  of  the  report.  Of  the 
40  per  cent,  of  deaths,  15-6  died  directly  from  the  operation,  1.^-4  from  some 
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foim  of  tubercular  disease,  6'G  from  albuminoid  disease,  and  4*4:  from  causes 
unconnected  with  the  joint-affection.  Of  203  cases  of  excision  collected  by 
the  Committee  of  the  Ohnical  Society,  21),  or  lo*7  per  cent,  died  directly  from 
the  operation. 

The  result  of  my  own  experience  is,  that  the  mortality  directly  i-eferable  to 
the  operation  itself  is  but  small.  Excision  of  the  head  of  the  thigh-bone  or  of 
the  hip-joint  stands  in  a  different  position  from  similar  operations  practised  on 
other  joints.  The  Surgeon  excises  the  elbow,  shoulder,  or  ankle,  in  order  to 
restore  a  useful  limb  to  the  patient.  Excision  of  these  joints  is  a  substitute 
for  the  loss  of  the  limb  by  amputation — not,  as  in  most  cases  of  excision  of 
the  hip,  to  prevent  the  almost  inevitable  loss  of  the  life  of  the  patient  by 
continuance  of  hectic. 

2.  In  estimating  the  utility  of  the  limb  left  after  the  excision  of  the  hip-joint,  we 
must  compare  it  with  the  kind  of  member  that  would  be  left  in  the  event  of 
the  patient  surviving  sufficiently  long  for  a  natural  cure  to  result.  It  would 
be  manifestly  absurd  to  compare  a  limb  which  had  become  seriously  crippled, 
withered,  diseased,  and  shortened,  before  any  operation  was  undertaken,  with 
one  in  which  no  morbid  process  had  ever  taken  plaQe.  So  also  would  it  be 
unjust  to  compare  it  with  the  state  of  a  limb  left  after  a  slight  attack  of 
coxalgia,  in  which  operation  could  never  have  become  necessary,  nor  have 
been  contemplated.  But,  on  comparing  the  results  of  cases  operated  on  with 
those  of  cases  which  recover  spontaneously,  after  caries  of  the  upper  epiphysis 
of  the  thigh-bone  has  existed  for  years,  we  shall  find  that  the  balance  is  by  no 
means  against  those  in  which  excision  has  been  done.  As  I  do  not  consider 
the  operation  necessary  in  arthritic  coxalgia,  I  do  not  compare  the  result  of 
these  cases  with  that  of  those  operated  on,  but  confine  myself  entirely  to 
those  in  which  there  has  been  destructive  bone-disease.  In  those  cases  of 
this  description,  when,  after  years  of  prolonged  suffering,  recovery  is  at  last 
accomplished  by  natural  means,  the  limb  left  is  more  or  less  completely 
ankylosed  at  the  hip,  wasted,  shortened  to  the  extent  of  two  to  four  inches, 
partiaUy  flexed  upon  the  pelvis,  adducted,  with  the  knee  possibly  stiffened, 
semiflexed  and  advanced  ;  the  patient  is  just  able  to  put  the  toes  to  the 
ground,  without  the  power  of  bearing  upon  or  rotating  the  limb,  but,  when  he 
wishes  to  turn,  twisting  the  whole  pelvis  by  the  aid  of  the  greatly  increased 
mobility  of  the  lumbar  spine. 

After  successful  excision,  the  result  is  much  more  satisfactory,  as  may  be 
seen  in  Fig.  598.  The  principal  abnormal  appearance  in  the  limb  is  its 
shortening,  to  the  extent  usually  of  fi-om  two  to  three  inches — to  the  extent, 
indeed,  to  which  the  pre-existing  disorganization  and  dislocation  of  the  head 
of  the  bone  had  previously  reduced  it.  It  is  well-nourished,  straight,  firm, 
aad  allows  easy  and  rapid  progression.  The  ankylosis  is  fibrous,  not  osseous. 
The  patient  is  thus  enabled  to  flex  the  thigh  on  the  pelvis,  and  to  adduct  it; 
but,  just  as  in  cases  that  have  undergone  a  natural  cure,  the  power  of  external 
rotation  and  of  abduction  is  lost,  the  mobility  of  the  lumbar  spine  com- 
pensating for  the  loss  of  these  movements. 

Disease  of  the  G-reat  Trochanter  occasionally  occurs  with  abscess  in 
the  upper  and  outer  part  of  the  thigh,  at  first  sight  closely  resembling  hip- 
disease;  but  a  little  carefal  examination  with  the  probe  and  by  manipulation 
of  the  limb,  will  soon  convince  the  Surgeon  that  the  joint  is  free  from  disease,' 
and  that  the  morbid  process  is  limited  to  the  trochanter,  and  possibly  the 
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root  of  the  neck  of  the  thigh-bone.  Disease  of  the  trochanter  is  more  common 
'  in  children,  but  is  occasionally  met  with  in  adults.  The  most  common  patho- 
logical condition  met  with  is  necrosis  either  central  or  superficial.  In  children 
this  may  be  the  result  of  injury  or  of  acute  osteomyelitis  of  the  epiphysis  of 
the  trochanter.  Tubercular  caries,  often  accompanied  by  necrosis  (caries 
necrotica)  sometimes  occurs  also  in  this  epiphysis  just  as  in  that  of  the  head 
of  the  bone.  In  these  cases  the  limb  should  be  made  bloodless,  and  the 
trochanter  freely  exposed  by  a  curved  incision  (Fig.  602).  Sequestra  may 
then  be  removed,  or  the  diseased  osseous  structures  gouged  away.  In  such 
operations  I  have  not  only  successfully  removed  the  greater  part  of  the 
trochanter,  but  have  scooped  out  even  a  portion  of  the  interior  of  the  carious 
neck  of  the  thigh-bone  at  its  trochanteric  end  ;  thus  preventing  the  inevitable 

disorganization  of  the  hip-joint 
which  would  have  resulted  if  the 
diseased  bone  had  been  allowed  to 
remain  in  close  proximity  to  the 
articulation.  In  this  operation  the 
Surgeon  necessarily  comes  into  very 
close  proximity  with  the  capsule  of 
the  joint ;  and  unless  great  care  be 
taken  this  may  be  opened,  and  thus 
the  very  mischief  induced  which 
the  operation  is  undertaken  to 
jDrevent.  Should  the  disease  be 
found  to  be  so  extensive  that  it 
becomes  necessary  to  excise  the 
joint,  this  can  be  easily  done  without 
extending  the  incision. 

Amputation  in  Cases  of  Dis- 
ease OP  THE  Hip-joint. — The 
question  of  amputation  in  cases  of 
disease  of  the  hip-joint  is  one  that 
must  often  have  presented  itself  to 
the  Surgeon  when  he  has  contem- 
plated the  shortened,  wasted,  and 
deformed  member  that  is  frequently 
left  after  the  more  advanced  forms  of  the  disease,  and  which  can  never  be 
rendered  useful  as  a  basis  of  support  to  the  body  by  any  mechanical  con- 
trivance, however  skilfully  designed,  but  must  always  remain  not  only  a 
useless  but  a  cumbrous  appendage. 

It  appears  to  me  that  in  the  more  advanced  chronic  cases  of  hip-joint 
disease,  this  operation  is  justifiable,  and,  indeed,  is  to  be  advocated  in  certain 
circumstances.    These  are  as  follows  : 

1.  In  cases  where  the  disease  is  confined  to  the  head  of  the  femur,  or  where, 
if  any  portion  of  the  pelvic  bones  l)e  attacked,  it  is  to  so  limited  an  extent  as 
to  be  readily  removable  by  the  gouge,  excision  would  necessarily  be  the  usual 
practice.  But  if  the  patient's  health  be  too  low  to  bear  this,  or  if  the  limb 
be  so  shortened,  atrophied,  and  deformed  by  long  disuse  as  to  be  incapable 
of  furnishing  proper  support,  then  amputation  at  the  hip-joint  would,  I 
think,  be  a  proper  procedure.    I  do  not  think  that  the  mere  destruc- 


Fig.  002. — Incision  exposing  tlie  Great  Tiocliiiutur  for  tlie 
removal  of  diseased  bone.  Esmaveh's  l)andage 
applied  to  render  tlie  operation  bloodless. 
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tion  of  the  cartilaginous  lining  of  the  acetabulum  should  militate  against  the 
performance  of  the  operation  ;  for  we  constantly  see  in  hip-joint  disease  when 
the  head  of  the  bone  has  been  dislocated,  or  after  amputation  at  the  hip-joint 
for  accident  or  ordmary  disease,  that  the  acetabulum  fills  up  with  a  dense 
fibroid  mass  after  the  destruction  or  removal  of  its  cartilage.  But,  if  the 
pelvic  bones  be  so  far  diseased  that  the  necrosed  or  carious  part  does  not  admit 
of  removal,  then  necessarily  amputation  would  not  be  justifiable. 

2.  "When  the  disease  involves  the  shaft  of  the  femur,  which  may  be  necrosed, 
or  atrophied  to  such  an  extent  as  not  to  leave  a  sound  limb  after  the  removal 
of  the  upper  epiphysis,  amputation  would  be  proper. 

3.  Amputation  would  be  justifiable  after  excision  has  been  tried  and  has 
failed  in  securing  a  useful  result  to  the  patient,  the  limb  being  left  short, 
weak,  loose,  and  oedematous. 

4.  In  a  few  instances  amputation  has  been  successfully  performed  when,  after 
excision,  the  discharge  from  the  sinuses  had  continued  and  albuminoid  degene- 
ration of  the  viscera  had  set  in.  Cases  have  been  recorded  by  Marshall  and 
Barwell,  in  which,  after  the  operation,  the  size  of  the  enlarged  viscera  sensibly 
diminished,  and  the  general  health  greatly  improved. 

5.  Excision  of  the  hip  is  occasionally  followed  by  osteo-myelitis  of  the 
femur,  and  acute  necrosis  of  the  shaft.  Should  the  patient  survive  till  the 
process  becomes  chronic,  amputation  alfords  the  only  chance  of  life.  The 
operation  was  successfully  performed  under  these  circumstances  a  few  years 
ago  in  University  College  Hospital. 

ANKYLOSIS    OF    THE    HIP- JOINT. 

Ankylosis  of  the  Hip-joint,  following  its  inflammation,  differs  in  its 
degree  of  completeness  and  in  the  position  of  the  limb.  Thus,  it  may  be 
fibrous  or  osseous  ;  or  the  limb  in  either  of  these  cases  may  be  straight,  or 
more  or  less  flexed  on  the  abdomen  or  adducted. 

The  most  important  point  in  these  cases  is  the  direction  of  the  Umh. 
WTien  the  head  of  the  bone  is  completely  ankylosed  with  the  limb  fully 
extended  and  straight,  the  osseous  structures  of  the  head  of  the  femur  and 
of  the  acetabulum  being  fused  together,  nothing  can  be  done  to  improve 
the  patient's  condition.  The  lumbar  spine  will  acquire  increased  mobility, 
especially  in  a  rotatory  direction,  and  the  patient  will  stand  and  walk  with 
ease.  The  chief  difficulty  arising  from  the  position  of  the  hmb  will  occur  in 
mounting  stairs  and  in  sitting. 

If,  however,  the  ankylosis  be  fibrous,  even  though  the  limb  be  straight,  the 
freedom  of  movement  may  be  much  increased,  and  any  faulty  direction  as  to 
abduction  or  adduction  may  be  in  a  great  measure  remedied,  by  douches, 
friction,  pressure,  or  even  forcible  movement,  and  occasionally  by  the  sub- 
cutaneous section  of  tense  bands  of  fascia,  or  of  tendinous  and  muscular 
structures  about  the  anterior  superior  spine  of  the  ilium. 

If,  unfortunately,  the  Kmb  have  become  ankylosed  in  the  flexed  or  angular 
position,  means  must  be  adopted  to  straighten  it ;  and  this  must  be  done 
whether  the  ankylosis  be  fibrous  or  osseous.  For  here  the  deformity  and 
inutility  of  the  limb  are  always  considerable  ;  and  increasingly  so,  the  more 
the  ankylosis  approaches  to  a  right  angle. 
In  rectangular  ankylosis  of  the  hip,  the  foot  cannot  be  put  to  the  gi-ound  so 
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long  as  the  spine  is  straight  (Fig.  003).  In  order  that  the  toe  should  toucli 
the  ground,  it  becomes  necessary  that  the  body  be  bent  forward  ;  and  the 
lumbar  spine  will  consequently  be  thrown  into  a  very  considerable  arcli 
(Fig.  ()04). 

The  extent  of  the  angular  deformity  in  this  kind  of  ankylosis  can  always  be 
easily  measured  in  the  following  way.  If  the  patient  be  laid  flat  upon  his 
back,  so  that  the  lumbar  spine  touches  the  mattress  on  which  he  is  lying,  the 
knee  mil  be  raised  above  that  of  the  sound  hmb,  and  the  angle  formed  between 
the  thigh  and  trunk  will  be  at  once  very  perceptible.  But  if  the  knee  be 
depressed  so  as  to  he  brought  to  the  same  level  as  that  of  the  sound  limb,  then 
the  anterior  superior  spine  of  the  ilium  is  rotated  forwards,  and  the  lumbar 
spine  arched  forwards  to  an  extent  proportionate  to  the  angle  of  deformity. 

This  angular  ankylosis  of  the  hip-joint  requires  to  be  coiTected,  and  the 
limb  to  be  brought  into  a  straight  position,  so  that,  even  if  it  be  shortened, 


Fig.  G03.— Ankylosis  after  Hip-joint  Disease  :  Fig.  604.— Ankylosis  after  Hip-joint  Disease : 

Flexion  of  Liinb  on  Pelvis.  Curvature  of  Spine  in  placing  Foot  on  Ground. 

the  patient  may,  by  means  of  a  high-heeled  boot,  rest  it  upon  the  ground,  and 
use  it  as  a  means  of  support  and  of  progression.  This  may  usually  be  effected 
without  much  difficulty,  when  the  ankylosis  is  fibrous,  by  forcible  extension 
under  chloroform,  the  limb  being  thus  often  brought  straight  at  once  without 
any  material  difficulty.  But  in  other  cases  this  cannot  be  done  by  simple 
extension,  resistance  being  offered  by  the  rauseles  on  the  anterior  and  upper 
part  of  the  thigh.  In  such  circumstances,  those  that  ofter  most  resistance 
must  be  divided  subcutaneously  ;  and  these  will  usually  be  found  to  be  the 
rectus,  tensor  vaginae  femoris,  pectineus,  and  gracilis.  After  the  limb  has,  in 
this  way,  been  straightened,  and  maintained  for  some  time  in  the  straiglit 
position  by  means  of  the  long  splint  or  weight  apparatus  or  Thomas's  sphnt, 
passive  motion  and  frictions  may  be  used  to  restore  the  mobility  of  the  joint. 

Operation  for  Osseous  Angular  Ankylosis. — When  osseous  ankylosis 
of  the  hip  lias  occurred  in  tlie  flexed  ])Osition,  the  case  necessarily  becomes 
much  more  serious ;  and  the  rectification  of  the  position  of  the  hmb,  and  the 
restoration  of  its  mobility,  can  be  effected  only  l)y  division  of  the  Upper  Part 
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of  the  Femur ;  through  its  neck,  if  any  remains  of  that  structure  still  exist, 
or,  at  all  events,  above  the  trochanter  minor. 

The  first  operation  of  the  kind  was  performed  by  Rhea  Barton,  in  1826.  It 
was  done  in  the  case  of  a  sailor,  21  years  of  age,  who,  in  consequence  of  an 
injury,  had  an  osseous  ankylosis  of  the  hip  in  a  nearly  rectangular  position. 
Barton,  according  to  Gross,  made  a  crucial  incision  over  and  down  to  the 
great  trochanter.    The  muscles  were  detached  and  turned  aside,  and  the  bone 
sawn  through,  the  great  trochanter  and  part  of  the  neck  of  the  femur  being 
di^^ded  transversely.    Whether  a  simple  section  of  the  bone  was  made,  or, 
in  conformity  with  Barton's  usual  practice  in  ankylosis,  a  V-shaped  piece  of 
bone  was  removed,  I  know  not ;  for  on  this  point  American  authorities  differ. 
But  the  limb  was  brought  into  a  straight  position,  and  put  up  in  a  fracture- 
apparatus  for  twenty  days.    At  the  end  of  this  time,  passive  motion  was 
commenced,  and  at  the  end  of  four  months  the  patient  had  a  movable  false 
joint,  so  that  he  could  rotate  the  limb,  abduct  it  for  twenty  inches,  and  carry 
it  backwards  and  forwards  to  a  still  greater  extent.    The  case  was  therefore 
eminently  successful.    The  operation  appears,  however,  to  have  attracted  but 
little  notice,  and  to  have  been  but  rarely  followed  by  others.    It  is  true  that 
Barton  himself  operated  a  second  time  ;  and  that  Rogers  of  New  York,  in 
1830,  did  so  successfully  on  a  man  47  years  old.    The  example  of  these 
American  Surgeons  was  followed  in  Europe,  by  Textor  in  1841,  and  by 
Maisonneuve  in  1847,  on  a  girl  of  18,  successfully.    Ross  (U.  S.  A.)  operated 
in  1857,  on  a  woman  of  23.    In  the  two  latter  cases  no  false  joint  was  made  ; 
but  the  bone,  after  being  straightened,  united  again  by  callus.    In  March, 
1869,  I  performed  a  similar  operation  at  University  College  Hospital,  on  a  girl 
of  16,  who  had  rectangular  osseous  ankylosis  of  the 
right  hip-joint.    The  patient  made  a  slow  but  a  good 
recovery  with  a  straight  and  useful  limb.    There  was 
no  attempt  at  the  formation  of  a  false  joint,  but 
consolidation  took  place  at  the  line  of  section. 

The  operation,  having  a  double  object  in  view,  viz., 
the  rectification  of  the  position  of  the  limb,  and  the 
establishment  of  a  mobile  false  joint  near  to  the 
obliterated  ilio-femoral  articulation,  was  thus  shown 
to  be  practicable  ;  yet  it  scarcely  took  a  place  in 
surgical  practice,  until  Sayre  of  New  York,  in  1862, 
by  performing  it  in  two  cases  successfully,  brought  it 
prominently  before  the  Profession.  Sayre  is  un- 
doubtedly entitled  to  the  great  merit  of  having  estab- 
lished the  operation  on  a  distinct  principle.  His 
object  was  twofold  ;  first,  to  go  alove  the  trochanter 
minor  in  the  section  of  the  bone,  so  as  to  retain  the  attachment  of  the  psoas 
and  iliacus  muscles  to  the  shaft  for  the  purpose  of  flexion  ;  and  secondly,  by 
cutting  out  a  semicircular  piece  of  bone,  with  its  convexity  upwards,  and  then 
rounding  off  the  upper  end  of  the  lower  fragment,  more  nearly  to  imitate  the 
natural  shape  of  the  joint,  for  the  purposes  of  motion  and  to  prevent  slipping 
of  the  bones.  The  accompanying  Fig.  605,  shows  the  situation  and  shape  of 
Sayre's  section,  and  of  the  piece  of  bone  that  he  removes.  The  transverse 
section  of  the  bone  is  first  effected  by  means  of  the  chain  saw  (Fig.  G06) ;  the 
convex  one  next  by  a  narrow  bladed  saw. 


Fig.  605.— Lilies  of  Section  in 
Sayre's  Operation  for  Anky- 
losis of  Hip-joint. 
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W.  Adams  has  devised  a  much  more  simple  operation,  having  in  view  the 
same  objects.  Plis  plan  is  to  divide  the  neck  of  the  thigh-bone  sahcataneomly 
about  its  centre.    This  idea  he  put  in  practice  in  December,  1869,  when  he 


Fig.  (30(3.— Application  of  Cliain  Saw  iu  Sayie's  Operation. 


performed  the  first  subcutaneous  section  of  the  neck  of  the  femur  for  the  relief 
of  deformity  resulting  from  angular  ankylosis.  This  operation  is  done  as 
follows.  A  tenotome,  having  been  introduced  a  little  above  the  top  of  the 
great  trochanter,  is  carried  straight  down  to  the  neck  of  the  femur,  dividing 


Fig.  007.— Saw  used  in  Adams's  Operation.  Fig.  DOS.— Apiilicatimi  of  Saw  to  Neck  of  Thigh-lxiiir 

in  Aiiains's  Operation. 

the  muscles  and  opening  the  capsule  freely.  Tiic  knife  being  withdrawn,  a 
saw  of  this  size  (Fig.  (;07),  set  in  a  strong  handle,  is  passed  down  to  the 
bone,  which  is  cut  through  from  before  backwards  (Fig.  608).  The  section 
of  the  bone  takes  a  few  minutes,  and  is  as  much  an  act  of  filing  as  of 


CROSS-LEGGED  DEFORMITY. 


491 


sawing.  The  wound  is  then  closed  by  a  pad,  and  the  Hmb  bi-ought  straight, 
Before  this  could  be  done  in  Adams's  first  case,  it  was  necessary  to  divide  the 
long  head  of  the  rectus,  the  adductor  longus,  and  the  tensor  vaginae  femoris 
muscles.  In  performing  this  operation,  as  Adams  justly  observes,  it  is  of  great 
importance  for  the  Surgeon  to  bear  in  mind  the  altered  direction  of  the  shaft 
of  the  femur,  which  is  usually  adducted  as  well  as  flexed  forwards,  so  that  the 
division  of  the  neck  may  be  made  at  right  angles  to  the  axis  of  the  bone  and 
not  obliquely,  or  in  a  direction  more  or  less  parallel  to  the  shaft.  After  the 
operation  in  Adams's  first  case,  an  endeavour  was  made  by  passive  motion  to 
get  a  false  joint ;  but  this  being  unsuccessful,  the  attempt  was  abandoned,  . 
and  the  limb  allowed  to  ankylose  in  the  straight  position.  Since  this  case, 
the  operation  has  been  repeated  successfnlly  by  Adams 
and  by  many  other  Surgeons.  Maunder  preferred  a 
chisel  to  the  saw  in  practising  osteotomy  of  the  neck 
of  the  femur,  and  had  much  success  in  the  operation 
so  performed. 

On  comparing  this  operation  with  those  which  had 
preceded  it,  by  Barton,  Sayi-e,  and  others,  there  can 
be  no  doubt  of  its  superior  simplicity  and'  safety  ; 
and  although  it  is  perhaps  less  likely  to  be  followed 
by  mobility  of  limb  than  when  a  piece  of  bone  is  cut 
out  by  Sayre's  method,  yet  it  must  be  admitted  that 
not  only  is  a  movable  false  joint  of  doubtful  utility, 
but  it  seems  to  have  been  very  difficult  of  establish- 
ment, so  great  is  the  tendency  to  bony  union  after 
these  sections. 

Cross-  or  Scissor-legged  Deformity  is  occa- 
sionally met  with  as  the  result  of  ankylosis  of  both 
hip-joints.  (Fig.  609),  which  Clement  Lucas  has 
allowed  me  to  take  from  one  of  his  cases  illustrates 
admirably  the  peculiar  positions  assumed  by  the  lower 
extremities  in  this  remarkable  deformity.    It  will  be 

noticed  that  neither  limb  is  in  the  ordinary  adducted  position  of  hip-disease, 
both  being  fully  rotated  outwards.  Its  mode  of  origin  is  somewhat  obscure. 
The  view  to  which  Lucas  inclines  is  probably  the  correct  one,  viz.,  that  the 
position  is  assumed,  probably  unconsciously  on  the  part  of  the  patient,  with 
the  object  of  placing  the  limbs  in  the  most  favourable  positions  for  progression. 
One  leg  is  usually  affected  first — after  a  time  the  other  follows.  Progression  is 
from  the  knees,  not  the  hips.  The  two  limbs  usually  become  equally  affected 
— but  in  a  case  that  I  saw  with  Tyson,  of  Folkestone,  the  left  was  crossed  over 
the  right,  the  latter  being  nearly  straight.  Should  it  be  thought  desirable  to 
attempt  to  correct  this  deformity,  an  anaesthetic  should  be  given,  and  if  the 
ankylosis  is  not  perfect,  the  adhesions  must  be  broken  down  and  the  limbs 
straightened.  If  the  ankylosis  is  osseous,  the  neck  of  the  femur  on  either  side 
must  be  cut  across  with  saw  or  chisel,  and  the  hmbs  brought  into  position. 


Fig.  600.— Gross-legged  De- 
formity.   Lucas's  case. 
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DISEASES    OF  BUES2B. 

The  btirsee  Avhich  naturally  exist,  either  under  the  skin,  beneath  the  muscles 
and  ligaments,  or  around  tendons,  are  subject  to  various  diseases.  These  sacs 
are  sometimes  developed  from  continued  friction  in  situations  where  they  are 
not  naturally  met  with;  thus,  for  instance,  bursae  have  been  found  at  the 
projecting  point  of  a  hump-back,  on  the  prominent  parts  of  club-feet,  or  at  the 
extremity  of  a  stump.    These  abnormal  bursae  also  may  become  diseased. 

Situations  in  which  Bursae  exist. — Bursa)  are  either  deep-seated  or 
subcutaneous.  The  deep  burste  are  as  a  rule  more  perfectly  developed,  closely 
resembling  true  synovial  sacs,  and  in  many  places  communicating  with  the 
cavity  of  a  neighbouring  articulation.  The  subcutaneous  bursas,  situated  over 
prominent  bony  points,  appear  to  be  little  more  than  enlarged  areolar  spaces, 
and  are  in  most  places  acquired  after  birth  as  the  result  of  friction.  The  fol- 
lowing are  among  the  most  important  situations  of  the  bursas.  On  the  front 
of  the  neck,  according  to  Yerneuil,  there  are  three  bursEe,  one  in  front  of  the 
pomum  Adami,  one  in  the  thyro-hyoid  space,  extending  to  the  under  surface 
of  the  hyoid  bone,  beneath  the  sterno-hyoid  muscles,  and  another  above  the 
hyoid  bone  between  the  genio-hyoid  and  genio-hyoglossus  muscle  of  the  oppo- 
site sides.  Beneath  the  deltoid  and  the  acromion  process  is  a  large  bursa, 
often  communicating  with  the  shoulder- joint.  In  the  neighbourhood  of  the 
elbow  are  a  large  subcutaneous  bursa  over  the  olecranon,  and  a  small  one 
between  the  biceps  tendon  and  the  bone  immediately  above  the  insertion  of 
the  muscle.  In  the  neighbourhood  of  the  hip  are  three  bursae  about  the 
gi-eat  trochanter,  a  large  one  between  it  and  the  gluteus  maximus,  and  two 
smaller  sacs  between  the  smaller  glutei  and  the  bone.  Another  bursa  of  con- 
siderable size  lies  over  the  tuberosity  of  the  ischium.  In  front  of  the  joint  is 
a  bursa  beneath  the  psoas  and  iliacus  muscles,  frequently  communicating  with 
the  cavity  of  the  articulation.  In  the  neighbourhood  of  the  knee  there  are 
two  bursas  in  front,  the  l)ursa  patellaj  between  the  deep  fascia  and  the  bone, 
and  that  beneath  the  ligamentum  patellEe,  between  it  and  the  upper  part  of 
the  tubercle  of  the  tibia.  Occasionally  the  upper  jmrt  of  the  synovial  pouch  of 
the  knee  is  shut  off"  from  the  general  cavity  of  the  joint,  and  forms  a  separate 
bursa  beneath  the  extensors.  In  the  ham  there  is  a  lurcre  bursa  between  the 
inner  condyle  of  the  femur  and  the  gastrocnemius  which  fi-equently  communi- 
cates with  the  joint,  a  similar  smaller  Inu'sa  on  the  outer  side,  another  between 
the  biceps  tendon  and  the  external  lateral  ligament,  and  others  beneath  the  semi- 
membranosus, the  popliteus,  and  the  sartorius,  gracilis  and  semitendinosus — 
between  these  muscles  and  the  bone.    At  the  heel  there  is  a  larsre  bursa  between 

  o 

the  tendo  Achillis  and  the  os  calcis.    The  above  bursae  are  all  well-developed 
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and  coasfcautly  present,  and  are  those  most  lialilc  to  disease ;  but  in  addition 
to  these  a  number  of  less  perfectly  formed  subcutaneous  sacs  are  met  with  in 
parts  of  the  body.  The  most  important  of  these  are  in  the  following- 
situations  :— behind  the  angle  of  the  lower  jaw,  on  the  symphysis  of  the  chin ; 
on  the  acromion,  the  external  and  internal  condyles  of  the  humerus,  the 
styloid  processes  of  the  ulna  and  radius  ;  on  the  dorsal  surface  of  the  metacarpo- 
phalangeal articulations,  and  on  the  dorsal  aspect  of  the  phalangeal  articula- 
tions ;  on  the  anterior  superior  spine  of  the  ilium ;  on  each  condyle  of  the 
thigh-bone,  the  tuberosity  of  the  tilna,  the  two  malleoli,  the  dorsal  aspect  of 
the  toes,  and  on  the  plantar  aspect  of  the  heads  of  the  first  and  fifth  metatarsal 
bones. 

Morbid  Alterations. — The  continued  irritation  of  bursEE  l)y  the  pressure 
that  is  exercised  upon  them,  may  cause  them  to  inflame,  to  enlarge,  to  become 
thickened,  or  to  undergo  various  other  changes  in  structure.  This  enlargement 
of  the  burste  in  particular  situations  is  often  connected  with  special  employ- 
ments, by  which  continuous  and  severe  pressure  is  exercised  upon  certain  parts 
of  the  body ;  thus  frequent  kneel- 
ing will  occasion  enlaro-ement  of 
the  bursa  patellae,  hence  called 
"  housemaid's  knee  ;  "  miners  are 
occasionally  subject  to  an  en- 
largement of  the  bursa  lying 
over  the  olecranon,  hence  called 
"  miner's  elbow  "  (Fig.  610)  ;  and 
weavers  to  the  same  condition  in 
that  over  the  tuberosity  of  the 
ischium,  giving  rise  to  "  weaver's 
bottom." 

The  five  following  pathological 

conditions  may  occur  in  the  burSEe  -Enlarged  Bursa  over  Olecranon-Miner's  Elbow. 

in  any  part  of  the  body  : — 

1.  The  bursa  may,  in  consequence  of  continued  pressure  or  irritation, 
become  simply  enlarged  and  filled  by  the  excessive  secretion  of  a  clear  straw- 
coloured  serous  fluid. 

2.  Inflammation  may  take  place  in  the  bursa  with  or  without  previous 
enlargement.  The  inflammation  so  set  up  speedily  runs  on  to  suppuration  ; 
and  when  the  tumour  is  opened,  fluid,  consisting  of  an  admixture  of  the  bursal 
secretion  and  pus,  escapes.  The  bursa,  when  its  contents  have  suppurated, 
may  either  give  way  externally,  pointing  like  an  ordinary  abscess,  and  the 
integuments  covering  it  sloughing;  or  the  pus  may  escape  subcutaneously 
beneath  the  deep  fascia,  and  form  a  widely  spreading  abscess  around  the  part. 

3.  The  enlarged  bursa  may  contain  a  dark  fluid,  usually  of  a  brownish 
colour,  with  a  large  number  of  small  flattened  elongated  bodies  of  about  the 
size  of  grains  of  rice  or  of  melon-seeds,  floating  in  it.  The  wall  of  the  bursa 
is  thickened  and,  according  to  Nicaise,  the  presence  of  tubercle  nodules  has  in 
some  cases  been  demonstrated  in  the  dense  fibroid  tissue  of  which  it  is  com- 
posed. The  melon-seed  bodies  are  of  a  fibroid  structure,  and  their  mode  of 
origin  is  not  certain.  They  have  been  supposed  to  be  formed  in  some  cases 
by  a  fibrinous  exudation  into  the  cavity  of  the  bursa,  their  peculiar  form 
being  the  result  of  the  movement  of  the  part.    In  other  cases  they  have  been 
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supposed  to  arise  from  villous  growths  similar  to  those  observed  iu  the 
synovial  membranes  of  joints.  That  they  may  Ije  formed  fi'om  extravasated 
blood  also  seems  probable  from  the  fact  that  S.  G.  Shattock  has  disco^■ered 
crystals  of  hajmatoidin  in  some  of  the  specimens  in  the  museum  of  University 
College.    The  fluid  is  sometimes  found  to  contain  cholesterine. 

4.  The  wall  of  the  bursa  may  gi-adually  become  thickened  by  a  growth  of 
dense  fibroid  tissue,  until  the  tumour  becomes  perfectly  solid,  or  at  most 
contains  but  a  small  cavity  with  a  little  serous  fluid  in  its  centre.  The  section 
of  a  bursa  thus  solidified  presents  a  laminated  or  foliated  appearance. 

5.  Occasionally  in  gout,  bursas  may  become  the  seat  of  a  deposit  of  urate  of 
soda.    This  is  most  commonly  met  with  in  the  bursa  over  the  olecranon. 

The  symptoms  of  the  diseases  of  bursas  in  general  will  be  best  studied  by 
considering  them  as  they  occui-  in  the  bursa  patellae,  which,  from  its  exposed 
situation,  and  its  liabihty  to  injury,  is  more  prone  to  become  diseased 
than  any  other  similar  structure  in  the  body.  I  shall  therefore  first  describe 
the  symptoms  and  treatment  of  that  bursa,  and  subsequently  briefly  allude  to 
the  similar  morbid  conditions  in  some  of  those  situated  in  other  parts. 

Diseases  op  the  Bursa  Patella. — The  various  affections  to  which  the 
bursa  is  liable,  may  be  divided  into  two  classes:  1.  Inflammatory  affections ; 
and  2.  Enlargements,  of  a  fluid  or  of  a  solid  character. 

1.  Inflammatory  Affections. — This  bursa  is  fi'equently  the  seat  of 
Simple  Inflammation.  Undue  pressure  in  kneeling  upon  a  hard,  in'egular, 
and  cold  surface,  such  as  stone,  is  likely  to  excite  inflammation  :  hence  its 
frequency  in  housemaids,  whose  occupation  obliges  them  to  kneel  a  great  deal 
on  floors  and  stone  steps ;  and  hence,  also,  the  common  title  of  "  housemaid's 
knee,"  given  to  this  and  to  many  other  affections  of  this  bm-sa.  But  this 
disease,  although  frequent  among  housemaids,  is  not  limited  to  them ;  for  it 
occurs  in  females  following  other  occupations,  and  in  men  as  well  as  in 
women. 

In  simple  inflammation,  however  occasioned,  the  bm-sa  becomes  rather 
suddenly  swollen,  tense,  red,  and  hot,  with  some  fluctuation  deeply  under  the 
integuments.  The  swelling,  heat,  fluctuation,  and  redness  of  a  dusky  colour 
all  situated  in  front  of  the  patella,  indicate  the  nature  of  the  affection. 

The  Treatment  of  this  inflammation  is  simple  enough.  The  application 
of  glycerine  and  belladonna  ointment  and  hot  fomentations,  and  keeping  the 
patient  at  rest,  are  the  means  to  be  employed.  Under  this  treatment,  the 
disease  wiU  frequently  undergo  resolution  in  the  course  of  a  few  days.  If 
very  acute,  two  or  three  leeches  may  be  of  service.  It  may,  however,  go  on  to 
suppuratioji,  and  in  rare  cases,  to  disease  of  the  patella  itself,  or  sloughing  of 
the  bursa. 

Suppuration  of  the  Bursa  occurs  in  perhaps  the  majority  of  cases  of 
acute  inflammation.  This  is  a  matter  of  great  consequence  ;  because  the 
accumulation  of  pus,  being  of  large  size,  and  tending  to  diffuse  itself  around 
the  knee-joint,  is  liable  to  be  mistaken  for  abscess  in  that  articulation.  Some- 
times it  will  point,  and  the  pus  discharge  itself  externally  in  the  usual 
manner ;  but  very  generally  it  gives  way  subcutancously,  invariably  to  tlie 
outer  side  of  the  sac,  and  its  contents  speedily  diffuse  themselves  widely 
around  the  joint  beneath  the  fascia  lata. 

The  history  of  the  case  affords  the  means  of  diagnosis.  In  suppuration  of 
the  bursa  patellas,  the  abscess  commences  by  a  superficial  swelling  and  inflara- 
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mation  in  front  of  the  knee,  which,  after  a  time,  extends  laterally,  enveloping 
the  joint,  the  fluid  gravitating  on  each  side,  but  more  especially  on  the  outer 
one,  nearly  as  far,  perhaps,  as  the  ham-strings.  There  will  have  been  none  ot 
the  signs  indicative  of  acute  arthritis  accompanying  the  formation  of  this  large 
abscess ;  no  startings  of  the  limb,  no  laxity  or  pain  in  moving  the  articulation, 
no  grating  of  the  articular  ends ;  and  little  if  any  constitutional  disturbance. 
The  movements  of  flexion  and  extension  of  the  joint  are  free  up  to  a  certain 
point,  where  they  are  checked  by  the  mechanical  obstacle  of  the  purulent 
accumulation.  But  the  most  important  diagnostic  sign  is  the  relation  of  the 
abscess  to  the  patella.  In  a  suppurating  bursa,  the  patella  is  invisible,  being 
covered  by  the  fluctuating  swelling ;  in  eflPusion,  whether  synovial  or  purulent, 
into  the  joint,  the  patella  is  above,  floating  upon  the  fluid. 

The  Treatment  of  this  condicion  is  simple  enough.  A  free  incision  must 
be  made  to  let  out  the  pus,  and  this  should  be  done  if  possible  before  the 
abscess  has  extended  beyond  the  natural  limits  of  the  bursa.  The  incision  is 
usually  made  in  the  middle  line,  but  better  drainage  is  obtained,  and  the  scar 
over  the  knee-cap  avoided  if  the  incision  be  made  at  the  outer  side.  To  do 
this,  a  very  small  puncture  may  be  made  in  front,  and  a  probe  introduced,  the 
point  of  which  may  be  made  to  project  at  the  outer  limit  of  the  cavity.  The 
probe  may  then  be  cut  down  upon,  and  a  drainage-tube  introduced,  the 
anterior  puncture  being  allowed  to  close.  If  the  abscess  be  of  considerable 
size,  an  incision  must  be  made  on  each  side,  care  of  course  being  taken  not  to 
cut  so  deeply  as  to  injure  the  capsule  of  the  joint.  If  antiseptic  precautions 
are  taken,  it  is  necessary  only  to  make  an  opening  of  sufficient  size  to  admit  a 
drainage-tube,  but  under  other  circumstances,  the  incision  must  be  much 
more  free.  The  burrowing  beneath  the  fascia  lata  that  not  unfrequently 
follows  abscess  of  the  bursa  patellas,  is  due  first,  to  not  opening  early  enough, 
secondly,  to  insufficient  drainage,  and  thirdly,  to  decomposition  of  the  dis- 
charges, and  cannot  be  regarded  as  an  unavoidable  accident. 

Disease  of  the  Patella. — Sometimes,  but  very  rarely,  abscess  of  the  bursa 
patella  will  give  rise  to  disease  of  the  patella  itself.  Caries  of  this  bone 
secondary  to  suppuration  of  the  bursa,  is,  so  far  as  my  experience  goes,  ex- 
ceedingly rare.  I  have  seen  one  case  of  the  kind — that  of  a  woman  who  was 
iu  the  Hospital,  under  my  care,  several  years  ago.  When  admitted,  she  had 
several  fistulous  openings  on  the  fore  part  of  the  knee-joint,  through  which 
the  probe  led  down  to  a  rough  and  carious  patella.  On  inquiry  it  was  ascer- 
tained that  she  had  had  inflammation  of  the  bursa  patellee — "housemaid's 
knee  " — which  had  run  on  to  suppuration,  but  that  the  abscess  had  never  been 
freely  laid  open.  The  present  condition  had  resulted  from  that  suppuration. 
The  joint  itself  was  unaffected  ;  there  was  no  pain  in  it,  and  its  movements 
were  perfectly  free.  I  laid  open  the  sinuses,  and,  finding  the  anterior  surface 
of  the  patella  soft  and  carious,  removed  with  the  gouge  the  diseased  bone  to 
which  they  led.  About  two  or  three  weeks  after  this,  the  joint  became 
suddenly  swollen,  evidently  filled  with  pus,  and  the  seat  of  acute  pain.  In 
consequence  of  the  severity  of  the  symptoms,  it  became  necessary  to  remove 
the  limb  above  the  knee.  After  amputation,  it  -was  found  that  the  disease 
had  extended  through  the  patellar  cartilage,  perforating  it  by  a  small  aperture, 
and  had  so  given  rise  to  suppuration  within  the  joint. 

Sloughing  of  the  Bursa  Patellae  occasionally  occurs  as  the  result  of  its 
inflammation  and  suppuration.    A  woman  was  admitted  into  the  Hospital,  iu 
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whom  this  bursa  had  inflamed  and  suppurated  ;  aud  not  only  the  bursa  but 
also  the  integuments  co\ering  it  had  slouglied  away,  leaving  in  fnjut  of  the 
knee  a  circular  ulcer  as  large  as  the  palm  of  the  hand,  having  a  flabl>y  surface, 
and  undei-mined,  purple  edges.  The  patella  was  not  exposed.  Under  ordinary 
treatment,  the  ulcer  slowly  healed. 

2.  Enlargements. —  In  the  second  variety  of  disease  of  the  bursa  patellie 
there  is  enlargement  of  the  bursa  without  evident  signs  of  inflaminatioii, 
owing  to  the  accumulation  within  it  of  bursal  fluid,  or  of  this  fluid  mixed 
with  solid  bodies,  or  of  solid  fibroid  deposits. 

Simple  Enlargement,  or  Dropsy  of  the  Bursa. — The  bursa  may  present 
a  simple  enlargement,  dependent  on  the  acoumulatiou  of  fluid  in  its  interior. 
Continued  pressure  exercised  upon  the  bursa,  as  in  kneeling,  is  the  common 
cause  of  this  affection  ;  hence  it  frequently  occurs  amongst  housemaids,  and 
constitutes  the  true  "  housemaid's  knee."  But  it  is  also  common  amongst 
other  people,  whose  vocation  necessitates  long-continued  kneeling.  One  case 
of  the  affection  in  University  College  Hospital  was  in  a  carpet-layer,  a  man 
aged  thirty,  who,  in  consequence  of  habitually  kneeling  upon  the  left  knee  in 
laying  down  carpets,  had  a  tumour  there  as  large  as  an  orange,  indolent,  soft 
and  fluctuating,  evidently  an  enlarged  bursa. 

The  Treatment  of  these  tumours  is  very  simple.  If  the  effusion  has  taken 
place  somewhat  rapidly,  and  distiuctlv  in  connection  with  some  injury,  the 
application  of  tincture  of  iodine  or  &  Zlister,  will  succeed  in  inducing  absorp- 
tion of  the  contained  fluid.  When  the  disease  is  more  chronic,  these  measures 
usually  fail.  The  fluid  may  then  be  withdrawn  by  means  of  the  aspirator 
and  pressure  applied  with  an  india-rubber  bandage.  Tapping  the  sac  with  a 
trocar,  and  passing  a  seton  through  the  cannula,  either  by  means  of  a  long 
straight  needle,  or  by  using  an  eyed  probe,  and  cutting  down  upon  the  end  of 
it  wir,h  a  scalpel  was  formerly  a  common  mode  of  treatment.  The  seton- 
threads  were  left  in  until  they  excited  free  suppuration.  The  danger  of  this 
treatment  Avas  that  more  pus  might  form  than  could  readily  drain  away  by  the 
apertures  tln'ough  which  the  seton  passed,  and  consequently  a  septic  abscess  of 
the  bursa  not  uncommonly  resulted,  requiring  a  free  incision  for  its  relief.  In 
order  to  avoid  this  risk  antiseptic  drainage  should  be  substituted  for  the  seton. 
A  small  punctui'e  is  made,  and  an  india-rubber  drainage-tube  inserted  with  all 
antiseptic  precautions.  In  many  cases  a  week  or  ten  days'  drainage  will  suffice 
to  correct  the  tendency  to  over-secretion  without  any  inflammation  or  suppu- 
ration being  set  up.  The  result  is,  however,  made  more  certain  by  exciting  a 
slight  degree  of  simple  inflammation  by  injecting  the  cavity  at  the  time  the 
tube  is  inserted  with  carbolic  acid  lotion  (1  in  20),  or  solution  of  chloride  of 
zinc  (20  gT.  to  5j),  or  tincture  of  iodine. 

Chronic  Enlargement  with  Melon-seed  bodies. — This  affection  is 
closely  allied  to  the  last,  and  appears  to  be  an  advanced  degree  of  it.  It 
consists  in  a  chronic  enlargement  of  the  bursa,  the  coats  of  which  are  more  or 
less  thickened.  The  contents  of  the  enlarged  bursa  consist  of  a  dark  fluid,  in 
which  float  a  number  of  smooth  oval  bodies,  of  the  size  and  shape  of  melon- 
seeds.  I  have  seen  this  condition  in  both  the  male  and  the  female.  It  may 
be  distinguished  from  simple  enlargement  of  the  bursa,  by  the  peculiar 
crackling  sensation  which  is  coimnunicated  to  the  hand  when  the  tumour  is 
manipulated.  This  arises  from  the  melon-seed  bodies  floating  about  aud 
rubbing  against  each  other. 
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The  Treatment  of  this  alTectiou  consists  in  making  an  incision,  with  anti- 
septic precautions,  free  enough  to  allow  the  melon-seed  bodies  to  pass  out. 
The  cavity  may  then  be  syringed  out  two  or  three  times  with  carbolic  acid 
lotion,  to  ensure  the  removal  of  all  the  solid  bodies  ;  a  drainage-tube  is  then 
inserted  and  retained  for  a  week  or  ten  days,  the  wound  being  treated  by  some 
form  of  antiseptic  dressing.  If  the  wall  be  much  thickened  the  whole  bursa 
should  be  dissected  out. 

Solid  Tumours  may  be  formed  in  connection  with  the  bursa  patellte.  By 
many  these  are  supposed  to  be  the  result  of  a  deposition  of  a  fibroid  material, 
which  gradually  takes  the  place  of  the  fluid  of  an  ordinary  "  housemaid's 
knee,"  and  which,  instead  of  taking  the  form  of  melon-seed  bodies,  is  de- 
posited in  concentric  masses.  This  has  not  been  the  case,  however,  in  many 
instances  that  I  have  seen.  In  these  cases  I  believe  there  is  a  true  fibroid 
growth  in  the  wall  of  the  bursa  from  the  very  first ;  the  tumour  is  never  fluid, 
but  hard  and  solid  from  the  commence- 
ment, and  continues  slowly  to  augment 
in  size,  until  it  occasions  sufiicient  in- 
convenience to  require  removal.  In  some 
cases  there  has  been  a  previous  syphilitic 
taint.  The  patient  complains  of  pain 
in  the  tumour  like  that  which  is  ex- 
perienced in  nodes,  and  it  is  by  no 
means  impossible  that  there  may  be  a 
syphilitic  origin  for  these  tumours. 
However  that  may  be,  in  the  cases  that 
have  fallen  under  my  observation,  the 
tumours  have  never  been  flaid,  nor  have 
they  originated  in  pressure,  but  appear 
to  have  been  primary  growths  of  fibi'oid 
matter. 

Treatment. — There  is  nothing  to  be 
done  with  such  tumours  but  to  dissect 
them  out.  With  the  most  ordinary 
care  the  joint  runs  no  risk  ;  but  much 
trouble  may  arise  from  opening  up  the  deep  fascia  surrounding  the  knee. 
Such  an  accident  is  liable  to  be  followed  by  infiltration  and  deep  abscess  in 
the  ham,  unless  careful  attention  be  paid  to  drainage  and  to  the  prevention  of 
decomposition  in  the  discharges.  In  order  to  provide  more  efficient  drainage, 
It  wiU  often  be  found  convenient  to  remove  the  bursa  by  a  curved  incision  at 
the  outer  border  of  the  tumour  instead  of  in  the  middle  line. 

Diseases  of  other  BunsiE.— The  diseases  of  the  Bursa  Patellje  being 
taken  as  the  type,  the  affections  of  the  other  more  important  bursEB  require  to 
be  but  briefly  alluded  to. 

Enlargement  of  the  Pre-hyoidean  bursa  or  of  that  between  the  genio- 
hyoid muscles  is  not  very  uncommon,  forming  a  large,  thin-walled  fluctuating 
tumour  in  the  front  of  the  neck  and  beneath  the  chin.  When  the  bursa 
between  the  genio-hyoid  muscles  is  the  seat  of  disease,  the  cyst  may  push 
up  into  the  floor  of  the  mouth  between  the  genio-hyoglossi.  When  the  pre- 
hyoidean  bursa  is  aff"ected  the  cyst  tends  to  extend  downwards  over  the 
larynx,  forming  one  of  the  varieties  of  the  so-called  "hydrocele  of  the  neck." 
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Fig.  611.— Very  large  solid  tumour  of  the  bursa 
patellaj.    Both  knees  were  similarly  affected. 
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Treatment. — These  cysts  can  usually  be  cured  by  tapping,  with  injection  of 
chloride  of  zinc  or  tincture  of  iodine,  followed  by  antiseptic  drainage.  The 
walls  are  too  thin  and  their  attachments  too  deep  to  make  it  advisable  to 
attempt  their  removal  by  dissection. 

The  Bursa  beneath  the  Deltoid  is  not  uncommonly  enlarged.  The 
affection  assumes  most  frequently  tlie  form  of  simple  chronic  enlargement 
with  or  without  the  presence  of  melon-seed  bodies.  It  forms  a  rounded 
swelHng,  causing  prominence  of  the  deltoid  with  distinct  fluctuation.  In 
some  cases  enlargement  of  this  bursa  is  connected  with  chronic  tubercular 
disease  of  the  shoulder-joint,  which  should  always  be  carefully  looked  for. 
The  Treatment,  if  the  joint  is  not  diseased,  consists  in  aspiration  and  blistering. 
Should  this  fail,  or  should  the  soft  crackling  on  movement  show  the  presence 
of  melon-seed  bodies,  an  incision  may  be  carefully  made  at  the  most  con- 
venient spot,  and  the  sac  emptied  and  drained  for  a  week  or  ten  days.  This 
operation  must  not  be  undertaken  without  due  consideration,  and  must  be 
performed  with  the  strictest  antiseptic  precautions,  as  the  bursa  frequently 
communicates  with  the  articular  cavity,  and  any  septic  process  occurring  in  it 
would  almost  certainly  lead  to  destruction  of  the  shoulder-joint. 

The  Bursa  over  the  Olecranon. — Inflammation  of  this  bursa  ending  in 
suppuration  is  a  common  result  of  falls  on  the  elbow,  with  or  without  a 
wound.  It  causes  severe  pain  and  redness,  with  oedema  extending  a  long  way 
above  and  below  the  joint.  The  pus  may  burrow  some  distance  down  the 
forearm  unless  sufficiently  free  incision  be  made  early.  The  inflammation 
very  rarely  extends  to  the  elbow-joint,  but  superficial  necrosis  of  the  olecranon 
sometimes  occurs.  Chronic  enlargement  with  some  thickening  of  the  walls 
forms  the  afiection  known  as  "miner's  elbow."  Sohd  tumours  of  the  bursa  are 
rare.  It  is  not  uncommon  to  find  the  bursa  the  seat  of  gouty  deposits.  The 
Treatment  of  these  affections  is  conducted  on  exactly  the  same  principles  as  in 
the  corresponding  conditions  at  the  knee. 

The  BurssB  ahout  the  Trochanter  Major  are  occasionally  the  seat  of 
chronic  inflammatory  enlargement  or  dropsy,  and  of  acute  inflammation  ter- 
minating in  suppuration.  The  latter  condition  is  of  great  importance  fi'om 
its  simulating  hip-disease,  or  sometimes  causing  it  by  implication  of  the  joint. 
The  diagnosis  can  be  made  only  by  observing  that  the  characteristic  deformity 
of  the  hip  is  absent,  and  on  opening  the  abscess  the  finger  will  not  be  able  to 
detect  either  diseased  bone  or  any  connection  with  the  joint.  The  treatment 
is  conducted  on  ordinary  principles. 

The  Bursa  over  the  Tuberosity  of  the  Ischium  is  sometimes  enlarged, 
forming  the  condition  termed  "  AVeaver's  bottom."  The  enlargement  is  often 
solid,  and  may  cause  great  discomfort  in  sitting.  Under  these  circumstances 
it  may  be  safely  removed  by  the  knife.  It  will  be  found  to  be  in  part  deeply 
seated  under  the  lower  part  of  the  gluteus  maximus.  It  is  not  clearly  cir- 
cumscribed, its  outer  wall  being  continuous  with  the  surrounding  fat.  There 
may  be  rather  free  bleeding,  but  this  is  easily  arrested. 

The  Bursa  beneath  the  Psoas  is  rarely  enlarged,  but  cases  have  been 
recorded  in  which  fluctuating  tumours,  containing  serous  fluid,  have  been  met 
with  in  the  groin,  and  have  been  supposed  to  have  arisen  in  this  way.  These 
tumours  arc  deeply  seated,  and  closely  resemble  psoas  abscesses;  they  become 
tense  when  the  thigh  is  extended  and  lax  during  flexion.  Their  true  uature 
can  be  ascertained  only  by  the  use  of  the  aspirator.    They  must  be  treated  on 
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the  principles  already  laid  down,  but  the  frequent  communication  of  this 
bursa  with  the  hip-joint  must  be  borne  in  mind. 

The  Bursffi  in  the  Ham,  especially  that  beneath  the  inner  head  of  the 
gastrocnemius,  not  unfi-equently  become  enlarged.  Their  walls  become 
shghtly  thickened,  but  melon-seed  bodies  or  solid  enlargement  are  rare.  The 
distended  bursa  forms  a  fluctuating  swelling,  which  becomes  tense  during 
extension  of  the  joint  and  lax  during  flexion.  There  may  be  some  slight 
pulsation  communicated  from  the  popliteal  artery,  and  the  swelling  may  thus 
resemble  an  aneurism,  but  the  pulsation  is  not  expansile,  and  the  tumour  does 
not  diminish  in  size  on  compressing  the  femoral  artery.  Sometimes  by  firm 
pressure  the  cyst  may  be  made  partially  to  empty  itself  into  the  knee,  the 
signs  of  fluid  in  the  joint  then  becoming  apparent.  These  enlarged  bursse  in 
the  ham  usually  cause  but  little  pain.  The  skin  covering  the  swelling  is 
normal  in  appearance.  The  Treatment  must  be  conducted  with  caution,  owing 
to  the  close  proximity,  if  not  actual  communication,  of  the  bursal  tumour  with 


Fig.  612. — Distorted  Foot,  from  Pressure  and  Fig,  613.— Apparatus  for  Deformity  of  Foot, 

Bunion.  as  in  Fig.  612. 

the  joint.  Painting  with  tinctm-e  of  iodine  and  blistering  with  elastic  pres- 
sure may  be  first  tried ;  if  that  fails  aspiration  followed  by  pressure  may  be 
tried;  if  that  is  not  successful  injection  with  iodine  may  cure  the  disease. 
When  everything  else  has  failed,  antiseptic  drainage  will  usually  efifect  a  cure. 
In  one  case,  after  every  other  means  had  failed,  Johnson  Smith  successfully 
dissected  the  cyst  out,  leaving  the  pedicle  which  passed  under  the  gastroc- 
nemius. The  operation  was  performed  under  the  carbolic  spray,  and  the 
wound  treated  antiseptically. 

The  Bursa  'beiieath  the  Teudo  Achillis  at  the  heel  is  sometimes  diseased. 
It  forms  a  fluctuating  swelling  on  each  side  of  the  tendon,  and  may  simulate 
disease  of  the  ankle-joint.    The  treatment  presents  nothing  peculiar. 

Bunion. — When  the  bursa  which  lies  towards  the  plantar  surface  of  the 
head  of  the  metatarsal  bone  of  the  great  toe  becomes  enlarged,  or  when  a 
new  sac  is  formed  upon  the  inner  and  posterior  aspect  of  this  bone,  the 
disease  termed  a  lunion  occurs.  In  this  aftection,  the  enlargement  of  the 
bursa  is  usually  secondary  to  an  alteration  in  the  shape  and  position  of  the 
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great  toe,  which  in  consequence  of  the  pressure  of  naiTOw-pointed  boots, 
or  from  alteration  in  the  shape  of  the  bone  from  arthritis  deformans,  has 
been  thrown  outwards  in  an  oblique  direction,  so  as  to  lie  over  or  under  some 
of  the  contiguous  digits  (Fig.  612) :  in  this  way  a  sharp  angle  is  formed  at 
the  junction  between  the  first  phalanx  and  the  metatarsal  bone  of  the  great 
toe.  This  angle,  being  constantly  pressed  upon  by  the  boot,  becomes  irritated ; 
and,  for  its  protection,  the  bursa  that  is  there  naturally  situated  becomes 
enlai-ged,  or  an  adventitious  one  forms.  From  time  to  time  the  bursa  and 
the  projecting  angle  become  irritated  and  inflamed  ;  and  the  morbid  process 
thus  set  up  may  run  on  to  suppuration,  a  thin,  unhealthy  pus  being  formed, 
which  is  discharged  through  an  opening  that  becomes  fistulous,  and  may 
degenerate  into  a  most  troublesome  indolent  sore. 

Treatment. — In  the  treatment  of  this  affection,  the  first  thing  to  be  done 
is  to  relieve  the  pressure  on  the  part  by  wearing  properly  shaped  boots,  made 
with  the  inner  side  of  the  sole  straight  from  the  toe  to  the  heel.  If 
accidental  inflammation  be  excited  in  the  part,  it  must  be  allayed  by  the  use 
of  warm  foot-baths,  and  fomentations  ;  the  cutaneous  irritation  that  is 
left  may  best  be  removed  by  painting  the  surface  with  a  strong  solution  of 
nitrate  of  silver.  The  faulty  direction  of  the  toe  may  be  remedied  by  using 
the  ingenious  contrivance  (Fig.  613),  the  action  of  which  consists  in  drawing 
the  everted  end  of  the  toe  inwards  by  the  constant  action  of  a  slender  steel 
spring.  Should  these  means  fail,  the  position  of  the  toe  may  be  remedied  by 
the  division  of  the  external  lateral  ligament  of  the  metatarso-phalangeal 
articulation,  or  of  the  tendon  of  the  adductor  pollicis,  or  of  the  inner  head  of 
the  flexor  brevis  pollicis ;  the  toe,  when  restored  to  its  position,  being  for  a 
time  kept  fixed  upon  an  under-splint. 

As  these  methods  of  treatment  are,  however,  seldom  successful,  it  has  been 
suggested  by  C.  Hoar  to  perform  antiseptic  osteotomy  of  the  metatarsal  bone 
of  the  great  toe  through  the  neck  of  the  bone.  This  operation  has  been  most 
successfully  performed  by  A.  E.  Barker  in  one  case,  and  deserves  a  fui-ther 
trial.  Barker  removed  a  small  wedge-shaped  piece  from  the  inner  side  of  the 
metatarsal  bone,  and  fracturing  the  remainder,  brought  the  toe  at  once  into 
good  position. 

Occasionally  in  elderly  people  the  bunion  will  inflame  and  suppurate,  and 
the  mischief,  extending  to  the  metatarso-phalangeal  articulation,  will  cause 
disorganization  of  the  joint.  This  is  a  state  of  things  not  devoid  of  anxiety,  as 
it  not  unfrequently  happens  that,  if  the  constitutional  powers  be  enfeebled  by 
age,  a  sloughing  inflammation  may  be  set  up  in  the  foot,  which  eventually 
may  terminate  fatally.  Should  the  joint  be  irretrievably  disorganized,  and 
the  patient's  strength  admit  it,  the  toe  should  be  removed  by  amputation — 
after  which  the  carious  head  of  the  metatarsal  bone  will  usually  heal  without 
difficulty. 

DISEASES    OP    SHEATHS    OF  TENDONS. 

The  synovial  sheath  of  a  tendon  is  liable  to  two  forms  of  disease  ;  viz.,  the 
development  of  a  small  sac  in  immediate  connection  with  it,  forming  a  cystic 
tumour ;  and  acute  and  chronic  inflammation  or  tenosynovitis.  The  tendons 
of  the  hand  are  most  liable  to  both  these  affections. 

Ganglion. — The  term  "  ganglion  "  is  applied  to  both  these  conditions,  and 
thus  leads  to  some  confusion.    The  mmph  ganglion  is  a  small  cyst  of  nevr 
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formation  in  close  connection  with  a  synovial  sheatli ;  the  compound  is  a 
dilatation  of  the  sheath  itself,  and  is  a  consequence  of  chronic  tenosynovitis. 

Simple  Ganglion  consists  of  a  cyst  varying  in  size  from  a  cherry-stone  to 
a  large  marble,  and  containing  sometimes  a  clear  transparent  fluid  of  a 
yellowish  colour,  but  more  commonly  a  pinkish  or  yellowish  gelatinous  sub- 
stance. It  occurs  as  a  smooth,  globular,  elastic,  and  tense  tumour,  usually 
situated  on  the  back  of  the  wrist,  where  it  forms  a  distinct  round  project 
tion ;  it  may  occur  also  on  the  dorsum  of  the  foot.  In  both  situations  it  is 
distinctly  connected  with  the  sheaths  of  the  extensor  tendons.  As  the  ganglion 
increases  in  size,  it  often  gives  rise  to  painful  sensations  in  the  parts  below  it, 
by  pressing  upon  the  neighbouring  nerves :  thus,  a  ganglion  at  the  back  of 
the  wrist  often  produces  pain  and  weakness  in  the  hand,  by  compressing  some 
of  the  branches  of  the  radial  or  ulnar  nerve  which  are  stretched  over  it. 

Ganglion  is  by  far  the  most  common  of  all  the  tumours  that  occur  on  the 
hand.  In  all  cases  of  oval  or  rounded,  smooth,  elastic  tumour  on  the  hand  or 
fingers,  whether  painless  or  neuralgic,  the  first  point  to  determine  is  whether 
it  be  ganglion  or  not ;  but  ganglion  should  always  be  suspected. 

A  small,  hard,  and  painful  ganglion,  varying  in  size  from  a  pin's  head  to  a 
cherry-stone,  is  met  with  in  connection  with  the  flexor  tendons  of  the  fingers, 
usually  on  the  proximal  phalanx.  If  it  interferes  seriously  with  the  use  of  the 
fingers,  it  may  be  dissected  out. 

The  mode  of  origin  of  a  simple  ganglion  is  very  doubtful.  Paget  looks 
upon  it  as  a  cystic  transformation  of  the  cells  enclosed  in  the  fringe-like 
processes  of  the  synovial  membrane  lining  the  sheath  of  the  tendon.  Bilh'oth 
beUeves  it  commences  as  a  pouch-like  protrusion  from  the  sheath,  the  neck  of 
which  becomes  gradually  narrowed  till  at  last  a  separate  cyst  is  formed  lying 
on  the  sheath,  but  not  communicating  with  it.  There  is  no  real  evidence  in 
support  of  either  of  these  views. 

Treatment. — When  the  ganglion  is  small,  as  on  the  back  of  the  wrist,  it 
may  commonly  be  got  rid  of  by  being  ruptured  by  forcible  pressure  with  the 
thumb,  or  by  a  sharp  blow,  or  by  being  tightly  compressed,  by  means  of  a  coin 
wrapped  up  in  lint,  and  firmly  strapped  upon  the  swelling,  or  by  a  spring- 
compressor.  If  it  do  not  disappear  in  this  way,  the  best  plan  is  to  puncture 
it  subcutaneously  by  means  of  a  valvular  opening,  to  squeeze  out  its  contents, 
scarify  the  interior  of  the  cyst,  and  employ  pressure.  If  the  ganglion  give 
rise  to  much  pain  and  weakness,  and  cannot  be  made  to  disappear  by  the  use 
of  the  means  just  indicated,  it  may  usually  be  very  conveniently  and  safely 
obUterated  by  passing  two  "threads  of  carboUsed  silk  or  horse-hair  through  it, 
dressing  it  antiseptically,  and  leaving  it  in  for  four  or  five  days,  until  sufficient 
inflammation  has  been  induced  for  the  obliteration  of  the  cyst.  Should  these 
ineans  fail,  it  may  be  dissected  out ;  a  procedure  which  is  attended  with  some 
risk  of  inflammation  extending  up  the  sheath  of  the  tendon,  unless  perfect 
asepsis  is  maintained.  I  have  on  several  occasions  performed  this  operation, 
without  any  troublesome  consequences  ensuing. 

Inflammation  of  the  Sheaths  of  Tendons — Tenosynovitis. — This  is 
occasionally  met  with  as  the  result  of  strains  and  twists  of  the  hand,  about  the 
wrist,  of  the  extensor  tendons,  or  the  long  head  of  the  biceps.  It  is  very 
common  in  the  extensor  muscles  of  the  thumb  from  feathering  the  oar  in 
rowing.  In  this  affection  there  is  swelling  of  a  puffy  character,  with  tender- 
ness when  the  part  is  pressed  on  or  moved :  find  usually  a  peculiar  fine 
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crackling  sensation  is  communicated  to  the  Surgeon's  hand  when  he  examines 
the  alfected  part.  The  crackling  is  especially  marked  in  cases  in  which  the 
inflammation  and  eflFusion  have  become  chronic,  when  the  disease  appears  to 
partake  of  the  nature  of  a  diffused  ganglion. 

Treatment— The  treatment,  when  the  disease  is  acute,  consists  in  the 
application  of  gentle  pressure  by  means  of  a  bandage,  with  rest  of  the  part ; 
when  it  has  assumed  a  chronic  character,  the  application  of  blisters  and  the 
mercury  and  ammoniacum  plaster  will  be  found  most  useful. 

Compound  Ganglion  is  a  chronic  efFasion  into  the  sheath  of  a  tendon 
without  any  manifest  signs  of  inflammation,  though  it  is  usually  regarded  as 
a  very  chronic  inflammatory  process  analogous  to  chronic  synovitis  of  a  joint. 
Nicaise  has  in  two  cases  demonstrated  the  presence  of  tubercle-nodules  in  the 
diseased  serous  membrane.  Compound  ganghon  is  met  with  chiefly  in  the  palm 
of  the  hand,  but  it  has  been  observed  on  the  dorsum,  sole,  or  inner  side  of  the 
foot.  It  may  often  attain  a  very  considerable  size,  and  then  usually  becomes 
irregular  in  shape,  owing  to  several  tendons  being  implicated  by  it.  Often,  in 
this  form  of  ganghon,  the  sheath  is  thickened  as  well  as  dilated ;  and  the 
contained  fluid  is  clear  and  yellowish,  though  usually  thinner  than  in  the 
simple  ganglion.  The  sheath  itself  is  vascular,  and  lined  by  a  red,  fringed, 
and  velvety  membrane ;  the  fluid  may  then  be  dark  and  bloody,  and  contain 
masses  of  buff-coloured  fibrin  or  a  large  number  of  granular  bodies,  like  those 
met  with  in  certain  forms  of  enlarged  bursas.  The  appearance  of  a  so-caUed 
compound  ganglion  at  the  wrist  may  in  some  cases  be  the  first  indication  of 
disease  of  the  bones  of  the  carpus,  as  the  synovial  sheath  comes  in  close  contact 
with  the  bones.  In  a  case  lately  in  University  College  Hospital,  the  compound 
ganghon,  which  contained  melon-seed  bodies,  was  apparently  cured  by  anti- 
septic drainage.  Some  months  after  caries  of  the  carpus  manifested  itself, 
necessitating  excision  of  the  wrist- joint. 

Treatment.— A  ganghon  situated  in  the  palm  of  the  hand,  and  extending 
under  the  annular  hgament  some  Kttle  distance  up  the  flexor  tendons  of  the 
forearm,  is  a  very  troublesome  disease.  Syme  recommended  that  the  sac  should 
be  laid  open,  and  the  annular-  ligament  divided.  This  seems  to  me  an  un- 
necessarily severe  procedure ;  and  I  have  in  several  instances  cured  the  affection 
by  milder  means ;  in  one,  by  injecting  a  small  quantity  of  tincture  of  iodme 
into  the  cyst  through  a  puncture  in  the  palm,  and  in  two  or  thi-ee  other  cases 
by  the  use  of  the  seton.  The  seton  is  most  easily  introduced  by  squeezing  the 
fluid  from  the  pahn  into  the  sheaths  of  the  flexor  tendons  above  the  wnst, 
making  a  puncture  into  these,  and  then  pushing  an  eyed  probe  armed  with 
two  or  three  threads  along  the  tendons  under  the  annular  hgament  into  the 
centre  of  the  palm,  where  it  is  to  be  drawn  out  through  a  small  incision  made 
down  upon  it.  The  seton  threads  must  be  of  thoroughly  carbohsed  silk,  and 
the  operation  and  dressing  must  be  conducted  on  antiseptic  principles  to 
avoid  suppuration.  An  india-rubber  drainage-tube  may  be  substituted  for 
the  silk  thread.  Compound  ganglia  in  other  situations  must  be  treated  on 
similar  principles. 

DISEASES    OF  MUSCLES. 

The  voluntary  muscles  are  not  often  the  seat  of  primary  disease  of  any  kind, 
Patty  Degeneration  of  muscle,  as  met  with  in  surgical  practice,  is  usually 
the  result  of  want  of  use.    In  such  cases,  the  muscular  fibres  are  merely 
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atrophied,  and  the  fat,  which  resembles  normal  adipose  tissue,  is  accumulated 
between  them.  Such  a  condition  is  recovered  from  if  the  cause  of  the  want  of 
use  be  removed.  True  fatty  degeneration,  in  which  the  protoplasm  of  the 
muscular  fibres  undergoes  conversion  into  fat-granules,  is  not  comnion  in  the 
voluntary  muscles,  except  as  a  result  of  complete  separation  from  a  healthy 
nerve  centre.  Ossification  of  Muscles  or  Myositis  Ossificans,  that  is 
to  say,  gradual  atrophy  of  the  muscular  fibres  with  the  development  of  bone 
from  the  connective  tissue  between  them,  has  been  met  with  in  very  rare 
cases,  chiefly  in  the  muscles  of  the  back.  The  disease  occurs  in  young 
subjects.  Inflammatory  Affections  are  usually  secondary,  the  muscle 
being  implicated  by  extension  from  surrounding  parts.  Diffuse  inflammation 
of  the  volmitary  muscles  with  disseminated  abscesses  has  been  observed  in 
pytemia.  Abscesses,  as  we  have  already  seen  in  psoas  abscess,  may  enter  the 
sheaths  of  muscles  and  cause  considerable  destruction  of  tissue.  "  Rheumatic 
inflammation  "  of  muscles  is  met  with  as  lumbago,  intercostal  rheumatism, 
&c.,  but  of  the  exact  nature  of  the  process  we  know  but  little. 

Syphilitic  Disease  of  Muscles  has  been  already  described  (Vol.  I.,  p. 
1153).  It  occurs  as  diffuse  sclerosis  of  the  muscle  or  gummata.  Gummata 
have  been  met  with  in  the  triceps,  vastus  externus,  sterno-mastoid,  and  many 
other  muscles,  but  especially  in  those  of  the  tongue.  They  grow  slowly, 
infiltrate  surrounding  parts  and  soften  if  not  relieved  by  treatment.  They 
are  nob  unfrequently  multiple.  They  are  accompanied  by  aching  pain,  and 
stiffness  of  the  affected  muscle.  They  derive  their  importance  chiefly  from 
their  resemblance  to  some  of  the  tumours  to  be  immediately  described,  which 
has  occasionally  led  to  their  being  cut  out.  The  diagnosis  is  effected  by  the 
history  of  syphihs,  the  slow  growth  and  hardness  of  the  tumour,  its  subsequent 
softening,  and  the  pain  at  night.  They  disappear  or  diminish  rapidly  vmder 
iodide  of  potassium. 

Tumours  of  Muscle. — Primary  tumours  of  muscle  are  not  common.  The 
growths  met  with  are  the  various  forms  of  sarcoma,  sometimes  containing 
much  fibrous  tissue  (fibro-sarcoma),  sometimes  soft  (round-celled  or  spindle- 
ceUed  sarcoma),  chondromata,  myxomata,  fibromata,  nevoid  growths,  and 
hydatid  cysts.  Primary  carcinoma  of  muscle  never  occurs.  Teevan  collected 
mth  much  industry  the  particulars  of  62  cases  of  tumours  of  muscles  of  all 
kinds  ;  about  one-third  of  these  were  soft  sarcomata,  16  were  described  as 
fibrous,  8  cystic,  5  hydatid,  and  5  nsevoid.  Malignant  sarcomata  are  most 
common  according  to  my  experience  in  the  lower  limb.  When  the  upper 
limbs  are  affected,  the  muscles  that  have,  according  to  Teevan,  been  most 
frequently  attacked  are  the  pectoralis  major,  deltoid,  and  biceps.  The  muscles 
of  the  trunk  and  neck  are  seldom  diseased,  with  the  exception  of  the  rectus 
abdominis,  which  appears  to  be  very  liable  to  tumours. 

Of  twelve  consecutive  cases  that  I  have  had  under  my  care  in  which  tumours 
of  different  kinds  developed  primarily  in  muscular  tissue,  the  following  are  the 
particulars.  The  first  case  was  that  of  a  woman  about  48  years  of  age,  in 
whom  a  fibro-cystic  tumour,  as  large  as  a  cocoa-nut,  developed  in  connection 
with  the  tensor  vaginae  femoris,  forming  a  large  mass,  which  I  dissected  out 
readily  from  over  the  hip.  The  second  case  was  that  of  a  lad  about  18,  in 
whom  a  cystic  tumour,  as  large  as  a  foetal  head,  thick  walled,  and  containing 
clear  fluid,  developed  in  the  substance  of  the  adductor  brevis  of  the  thigh,  from 
which  it  was  dissected  out  with  no  little  difficulty,  and  with  a  fatal  result.  The 
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third  case  was  that  of  a  man  from  whom  the  accompanying  drawings  are  taken 
(Pigs.  614,  615,  616),  in  whom  a  fibro-sarcoma  developed  within  the  sheath  of 
and  in  the  substance  of  the  sartorins  muscle  of  the  left  thigh,  in  consequence 
of  a  strain.  After  growing  slowly  for  about  six  years,  it  had  attained  the  size 
of  a  child's  head,  when  I  removed  it,  together  with  seven  or  eight  inches  of 
the  muscle  from  the  inside  of  the  sheath  of  which  it  had  originated,  and  with 
which  it  Avas  closely  incorporated.  The  sheath  of  the  femoral  vessels,  which 
was  exposed  for  a  considerable  extent,  was  unaffected  by  the  disease.  Recur- 
rence took  place  in  less  than  twelve  months  in  the  cicatrix,  and  when  the 


Fig.  614. — Fibro  Sarcoma  of  the  Sartorius  Muscle. 


Fig.  615. — Back  View  of  Tumour,  showing  Sartorius  Fig.  016.— Front  View  of  Tumour,  laid  open 

Muscle.  and  showing  Sartorius,  a. 

secondary  tumour  had  attained  the  size  of  an  ostrich's  egg,  it  was  removed, 
the  patient  making  a  good  recovery  ;  but  the  disease  again  returned,  and 
eventually  proved  fatal.  The  fourth  case  was  that  of  a  man  aged  about  40, 
in  the  sole  of  whose  foot  a  cystic  tumour,  about  as  large  as  a  goose's  egg,  was 
developed,  springing  from  the  flexor  brevis  digitorum.  This  was  carefully 
dissected  out  ;  but  in  a  few  months  the  patient  returned,  with  a  solid,  elastic, 
rapidly  growing  tumour,  evidently  a  malignant  sarcoma,  developed  in  the 
cicatrix  (Fig.  617).  The  foot  was  amputated,  and  on  section  the  mass  proved 
to  be  a  soft  sarcoma,  and  to  have  developed  from  the  muscular  structure  just 
named  (Fig.  618). 

In  three  cases  the  tumours  were  hydatid.    In  one  patient,  a  young  woman. 
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the  disease  was  seated  ia  the  deltoid  ;  in  another,  a  medical  man,  about  50 
years  of  age,  the  tumour  was  seated  at  the  outer  edge  of  the  latissimus  dorsi ; 
and  the  third  was  a  gentleman  about  60  years  old,  in  whose  biceps  the  disease 
commenced.  In  each  of  these  cases,  excision  of  the  tumour  was  successfully 
practised. 

In  the  eighth  case  the  tumour  was  a  chondroma  in  the  tibialis  anticus.  1 
have  seen  two  other  cases  of  chondroma  in  muscles  ;  one  situated  in  the 
vastus  externus  of  the  thigh  ;  the  other  in  connection  with  the  pectoral  muscle. 
The  ninth  case  was  a  sarcoma  of  the  rectus  femoris  in  a  man  aged  21,  which  I 
excised  ;  the  tenth,  a  malignant  growth  in  the  anterior  abdominal  wall  in  an 
elderly  gentleman  ;  the  eleventh,  a  soft  sarcoma  of  the  muscles  of  the  calf  in 


Fig.  617.— Malignant  Tumour  in  Sole.  Fig.  618.— Section  of  Foot,  showing  situation  of  Tumour. 

a  middle-aged  lady,  for  which  amputation  was  practised  ;  and  the  twelfth,  a 
sarcoma  of  the  forearm  in  a  lad. 

Tumours  developing  primarily  in  the  intermuscular  areolar  planes  are  of 
common  occurrence  ;  but  these  are  very  different  from,  and  must  not  be  con- 
founded with,  true  tumours  of  muscle. 

The  Treatment  of  these  various  muscular  tumom-s  must  be  considered  on 
ordinary  surgical  principles.  When  of  an  innocent  character,  as  cystic  or 
hydatid,  fibrous,  erectile,  or  chondromatous,  they  may  be  dissected  out  from 
the  muscular  tissue  amongst  which  they  lie,  and  no  fear  of  recurrence  need  be 
entertained. 

When  they  are  malignant,  amputation  of  the  limb,  if  the  tumour  be  favour- 
ably situated  for  such  an  operation,  is  generally  the  only  resource  :  partial 
operations  are  usually  worse  than  useless,  as  they  are  followed  by  a  speedy 
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recuiTence.  Teevan  has  made  the  ingenious  suggestion  of  applying  to 
malignant  tumours  of  muscle  the  same  rule  of  practice  that  guides  us  in 
operations  on  bones  similarly  affected  ;  viz.,  to  remove  the  whole  of  the  organ 
tjiat  is  the  seat  of  disease,  excising  the  entire  muscle  from  its  origin  to  its 
insertion,  and  thus  eliminating  from  the  system  the  whole  of  the  morbid  mass, 
which  will  be  confined  within  its  sheath — a  structure  that  for  a  long  time 
resists  the  outward  pressure  of  a  morbid  growth.  The  suggestion  is  founded 
on  coiTect  pathological  principles  ;  the  only  objection  to  it  is  its  difficulty  of 
application,  in  actual  practice — there  being  few  muscles  so  situated  that  they 
could  with  safety  be  completely  extirpated. 
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DEFORMITIES. 


LATERAL    CURVATURE    OF    THE  SPINE. 

This  aflFection,  on  account  of  the  frequency  of  its  occurrence,  the  deformity 
it  occasions,  the  tediousiiess  and  uncertainty  of  its  cure,  has  received  a  good 
deal  of  attention  from  various  Surgeons  ;  and  much  has  been  written  on  it  by 
those  who  have  specially  devoted  themselves  to  its  treatment ;  yet  the  whole 
of  its  pathology  and  management  lie  in  a  very  narrow  compass. 

Lateral  curvature  of  the  spine  most  commonly  commences  at  an  early 
period  of  life,  usually  between  the  ages  of  twelve  and  eighteen— seldom  before 

the  one,  and  not  very  commonly  after  the  other. 
Girls  are  most  frequently  the  subjects  of  this 
deformity,  which  but  rarely  occurs  in  boys.  It 
appears  to  consist  simply  in  a  relaxation  of  the 
muscles  and  ligaments  of  the  spine  ;  in  conse- 
quence of  which  the  vertebral  column,  being  no 
longer  able  to  support  the  weight  of  the  head, 
neck,  and  shoulders,  becomes  curved  to  one  side, 


Fig.  619. — Lateral  Curvature  and 
Kotation  of  Spine. 


Fig.  620.— Outline  of  Double 
Lateral  Curvature. 


Fig.  621.— Quadruple 
Curve. 


a  corresponding  deviation  taking  place  in  the  opposite  direction  at  a  lower 
portion  of  the  spine,  in  order  to  preserve  the  equilibrium  between  the  two 
sides  of  the  body  (Figs.  619,  620).  The  first  cm-ve  usually  takes  place  in  the 
upper  or  middle  dorsal  region,  the  convexity  tending  towards  the  right  side  ; 
the  second,  or  compensating  curve,  occurs  in  the  lumbar  region,  the  convexity 
looking  towards  the  left.  In  some  instances  there  is  a  quadruple  curve 
(Fig.  621).    At  the  same  time  that  these  lateral  curves  take  place,  there  is 
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a  tendency  to  rotation  of  the  bones  of  the  spine  upon  one  another,  in  such  a 
way  that  the  bodies  of  the  verfcebrte  forming  the  dorsal  curve  are  twisted 
slightly  to  the  right,  while  those  which  enter  into  the  formation  of  the  lumbar 
curve  are  turned  slightly  to  the  left  (Fig.  619).  This  twist  is  sometimes 
slight ;  but  in  other  instances  it  is  very  marked,  so  that  there  \r  a  double 
displacement — lateral  and  rotatory.  ' 

On  examining  the  bones  and  intervertebral  fibro-cartilages  after  death,  even 
in  cases  of  very  considerable  distortion,  no  disease  will  appear  in  them ;  except 
that  the  bodies  of  some  may  have  been  slightly  compressed  where  they  form 
the  principal  concavity  of  the  arch.  This  is  altogether  a  secondary  change, 
the  primary  cause  of  the  deformity  being  a  weakness  of  the  muscles  and  Kga- 
ments  supporting  the  spine.    These,  however,  show  no  naked-eye  changes. 

Mechanism. — From  a  consideration  of  the  pathology  of  this  affection,  its 
mechanism  becomes  suflBciently  apparent.  The  spinal  column,  being  com- 
posed of  a  number  of  separate  bones,  possesses  no  firmness  in  itself,  or  power 
of  self-support,  but  is  maintained  in  the  erect 
position  by  the  close  manner  in  which  its 
separate  elements  are  knit  together  by  liga- 
mentous and  muscular  structures,  and  by  the 
way  in  which,  when  thus  bound  together  as  a 
whole,  it  is  supported  on  each  side  by  the  strong 
mass  of  the  erector  spinse  and  its  prolongations. 
The  proper  tension  of  these  ligamentous  supports 
and  muscular  masses  is  especially  necessary  for 
it  to  maintain  the  weight  of  the  head  and 
shoulders,  which  is  thrown  on  the  cervical  and 
the  upper  portion  of  the  dorsal  spine.  If,  from 
any  cause,  the  ligaments  become  relaxed,  and 
the  muscles  lose  their  tone,  or  if  the  weight  of 
the  upper  part  of  the  body  increase  dispro- 
portionately to  the  augmentation  in  the  strength 
of  the  ligaments  and  muscles  that  support  the 
spine,  the  vertebral  column  will  necessarily  give 
way  under  the  pressure  to  which  it  is  subjected 
in  a  direct  line  from  above  downwards,  and  will  consequently  become  curved. 
Most  commonly,  indeed  almost  invariably,  this  takes  place  in  a  lateral 
direction,  the  spine  yieldmg  more  readily  in  this  than  in  any  other.  In  some 
rare  cases,  however,  the  lower  portion  of  the  cervical  or  the  upper  dorsal  region 
will  project  backwards  in  an  arched  manner,  constituting  the  disease  termed 
Kyphosis  (Fig.  622) ;  and  in  other  cases,  of  still  less  fi-equent  occurrence, 
there  may  be  incurvation  of  the  spine  in  the  dorso-lumbar  region,  giving  rise 
to  Lordosis  (Fig.  623). 

The  directions  in  which  these  various  curves  take  place  are  exaggerations  of 
the  natural  inclination  of  the  spinal  column.  In  lateral  curvature,  the  chief 
convexity  takes  place  towards  the  right  side,  causing  a  projection  of  that 
shoulder  which  in  most  right-handed  people  is  somewhat  more  prominent  than 
the  other.  In  kyphosis,  the  excurvation  takes  place  in  the  lower  cervical  and 
upper  dorsal  regions,  which  are  naturally  prominent ;  and,  in  lordosis,  the  in- 
curvation is  most  marked  in  the  lumbar  region,  in  which  there  is  naturally  a 
curve  forwards. 


Fig.  622.— 
Kyphosis. 


Fig.  623.— 
Lordosis. 
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Causes. — These  various  kinds  of  deformity,  as  has  ah'eady  been  stated, 
usually  commence  in  girls  about  the  age  of  puberty  ;  at  a  time  of  life  when 
the  tonicity  of  the  muscular  system  not  unfrequently  becomes  lessened  by  the 
occurrence  of  ansemia  and  those  states  of  impaired  health  that  so  frequently 
attend  the  establishment  of  the  uterine  fanction  ;  and  before  the  osseous  and 
ligamentous  structures  of  the  body  are  fully  developed.    At  this  period  of  life, 
also,  it  frequently  happens  that  the  spine  becomes  rather  suddenly  elongated 
by  a  rapid  increase  in  growth  ;  or  that  it  becomes  overweighted  by  the  body 
developing,  and  the  shoulders  and  bust  becoming  unduly  stout  and  expanded. 
Indeed,  so  frequent  is  the  occurrence  of  a  certain  degree  of  lateral  curvature 
of  the  spine  fi-om  these  various  causes,  about  the  age  of  puberty  in  girls,  that 
few  escape  a  tendency  to  deviation  ;  of  so  slight  a  kind,  however,  as  not  to 
admit  of  recognition  as  a  disease.    But  if  this  tendency  be  increased  by  inju- 
rious habits,  amongst  which  are  all  one-sided  postures  in  which  the  body  is 
twisted,  as  in  playing  certain  games,  some  musical  instruments,  or  in  leaning 
over  a  table  in  drawing  and  writing,  the  slight  deviation  may  rapidly  increase 
until  it  assume  the  true  characters  of  lateral  cm-vature.    G-irls  who  grow  too 
rapidly  are  especially  predisposed  to  lateral  curvature.    Their  strength  does 
not  keep  pace  with  their  growth.    The  feet,  ankles,  or  knees  often  give  way, 
and  the  spine  inclines  to  one  side.    But  lateral  curvature  is  common  also  in 
girls  of  a  totally  different  make.    Young  women  of  a  short  and  thick  build, 
in  whom  the  bust  and  shoulders  become  largely  and  early  developed,  are  very 
liable  to  lateral  curvature.    In  them  too  gi'eat  a  weight  is  thrown  on  the 
spine  before  its  osseous  and  ligamentous  structures  are  sufficiently  developed 
and  solidified  to  enable  it  to  support  this  burden.    There  is  no  evidence  to 
show  that  this  is  either  a  strumous  or  a  rickety  affection  ;  indeed,  so  far  as  my 
observation  goes,  I  should  certainly  say  that  strumous  girls  are  less  liable  to 
the  disease  than  those  of  a  nervous  temperament ;  and  it  occurs  at  an  age  at 
which  rickets  is  unknown.    Amongst  the  more  common  predisposing  causes 
must  undoubtedly  be  reckoned  the  sedentary  occupations  and  enervating 
habits  commonly  encouraged  in  girls  in  the  wealthier  ranks  of  life,  which,  by 
preventing  due  muscular  development,  at  the  same  time  that  they  induce  a 
general  loss  of  tone  in  the  system,  may  directly  occasion  the  disease.  In 
growing  lads,  lateral  curvature  may  be  produced  by  a  habitually  maintained 
faulty  position,  as  in  sitting  too  long  at  the  desk,  or  in  following  certain 
occupations.    An  inequality  in  the  focal  length  of  the  vision  of  the  two  eyes 
is  a  very  common  cause  of  spinal  rotation  and  lateral  curvature,  the  patient 
habitually  twisting  the  body  forward  on  the  side  of  the  defective  eye,  so  as  to 
endeavour  to  accommodate  the  vision  of  it  to  that  of  the  stronger  one.  That 
the  real  cause  of  lateral  curvature  of  the  spine  is  to  be  found  in  faulty  habits 
of  life,  and  not  in  sex,  is  evidenced  by  the  rarity  of  the  affection  amongst  girls 
of  the  labouring  class,  as  compared  with  its  frequency  amongst  those  of  the 
wealthier  orders  of  society. 

The  causes  of  the  antero-posterior  carves  are  usually  to  be  found  in  some 
faulty  habits  of  the  patient ;  either  giving  rise  to  an  habitual  stoop,  and  thus 
laying  the  foundation  for  kyphosis,  or  throwing  too  great  a  weight  on  the  loins, 
and  thus  giving  rise  to  lordosis.  Myopia  and  other  impairments  of  vision 
causing  the  person  so  affected  to  stoop,  in  order  to  bring  the  page  nearer  the 
eye  in  reading,  is  a  common  cause  of  round  shoulders,  and  in  more  extreme 
degi'ees  of  kyphosis. 
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Signs  of  Lateral  Curvature. — The  signs  of  this  affection  when  it  is 
well  marked,  are  obvious.  The  serpentine  character  of  the  curve,  its  double 
nature,  the  convexity  on  one  side  usually  looking  to  the  right  shoulder, 
and  on  the  other  to  the  left  loin,  will  render  its  nature  evident.  Most 
commonly  it  commences  in  a  gradual  manner,  the  first  condition  that  attracts 
attention  being  the  prominence  of  the  right  scapula,  which  is  supposed  to  be 
"  growing  out  ; "  or  the  sterno-clavicular  articulation  on  the  same  side,  or 
some  of  the  cartilages  of  the  ribs,  have  been  observed  to  project.  Whenever 
the  Surgeon  is  consulted  for  such  symptoms,  .he  should  at  once  examine  the 
spine,  which  he  will  generally  find  to  have  an  inclination  to  the  right  side. 
In  the  early  stages  of  the  disease,  when  the  deviation  is  not  very  distinctly 
marked,  the  readiest  mode  of  determining  it  is  to  let  the  patient  stand 

upright,  taking  care  that  the  feet  are  well 
placed  together,  and  that  the  attitude  is  not 
forced  but  natural ;  the  Surgeon  should  then 
run  his  finger  down  the  back  from  one  spinous 
process  to  another,  touching  each  as  he  passes 
it  with  a  pen  dipped  in  ink  ;  in  this  way, 
when  he  has  reached  the  lower  part,  he  will 
have  mapped  out  the  course  of  the  vertebral 
column,  and  thus  may  see  at  a  glance  the 
nature  and  extent  of  its  displacement.  At 
the  same  time,  he  will  probably  observe  that 
the  two  hips  do  not  exactly  correspond,  the 
left  being  somewhat  thrown  out.  Yery 
commonly  there  is  a  good  deal  of  neuralgic 
tenderness  about  the  spine,  constituting  the 
ordinary  irritable  or  hysterical  spine,  and  at 
this  early  stage  there  may  be  ansemia  and 
symptoms  of  impaired  nutrition. 

As  the  affection  advances,  the  curvature 
becomes  more  marked,  and  at  the  same  time, 
owing  to  torsion  of  the  column,  assumes  a 
Fig.  624.— Lateral  cui-vature  of  Spine,    slightly  angular  character  where  most  convex. 

The  ribs  on  the  right  side  are  thrown  out  and 
bulging,  and  carry  up  the  scapula  with  them,  whilst  those  on  the  left  are  sunk 
and  depressed  (Fig.  624).  In  fact,  the  whole  of  the  right  side  of  the  chest  and 
body  partakes  in  the  projection  of  the  spine  on  that  side,  and  thus  adds  much 
to  the  general  deformity  ;  whilst  the  left  side  of  the  chest  is  correspondingly 
hollowed  and  sunk  in.  When  the  disease  has  advanced  to  this  stage,  general 
debility,  emaciation,  and  pallor  come  on ;  the  mal-nutrition  of  the  body, 
which  was  the  primary  cause  of  the  disease,  being  increased  by  the  compression 
to  which  the  thoracic  and  abdominal  organs  are  subjected. 

During  the  early  period  of  the  case,  the  spine  preserves  its  flexibility  ;  and 
whilst  the  curve  is  still  recent,  and  the  patient  young,  if  the  weight  of  the 
head  and  shoulders  be  taken  off,  it  will  at  once  resume  its  straight  direction. 
Thus,  if  the  patient  be  lifted  off  the  ground  by  raising  her  up  with  the  hands 
under  the  axillie,  or  if  she  be  laid  down  on  her  face  on  a  flat  couch,  the 
back  will  fall  into  a  straight  position,  or  may  readily  be  made  to  do  so  by 
slight  ti-action.  After  the  affection  has  existed  for  some  time,  or  if  the  patient 
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have  passed  that  age  at  which  consohdation  of  the  bones  and  ligaments 
is  completed,  the  distortion  will  continue  permanently,  in  whatever  position 
she  may  be  placed.  This  is  not  only  owing  to  the  deformity  of  the  spine, 
but  to  the  ribs,  and  ligamentous  and  muscular  structures  generally  of  the 
trunk,  having  become  distorted,  shortened,  and  fixed  in  their  abnormal 
position. 

Treatment.— The  treatment  of  lateral  curvature  of  the  spine  should  be 
conducted  on  rational  principles  ;  and,  when  divested  of  the  mystery  with 
which  some  interested  specialists  have  surrounded  it,  becomes  simple  enough. 
There  are  three  principles  of  treatment  that  require  to  be  can-ied  out  in  these 
cases.  The  first  is  the  improvement  of  the  general  health, — unless  this  be 
effected,  nothing  can  be  done ;  the  second  is,  to  strengthen  the  muscles  of  the 
spine ;  and  the  third,  to  relieve  the  spine  as  much  as  possible  from  the  weight 
of  the  head,  neck,  and  upper  extremities. 

The  administration  of  some  of  the  milder  preparations  of  iron,  with  a  course 
of  aloetics  for  the  regulation  of  the  uterine  function,  is  of  great  moment  ;  at 
the  same  time,  a  nourishing  diet  of  animal  food  should  be  allowed,  and  the 
patient  encouraged  to  take  exercise  in  the  open  air.  By  these  means  the 
nutrition  of  the  system  will  be  improved,  and  the  tone  of  the  muscles  restored. 
The  muscular  power  may  be  more  direcbly  strengthened  by  having  the  back 
well  sponged  with  salt  or  vinegar  in  cold  water  every  morning,  and 
methodically  rubbed  from  top  to  bottom.  The  friction  should  be  applied 
principally  to  the  erector  spinae  muscles  and  their  prolongations  on  each  side 
of  the  vertebral  column,  and  may  be  done  either  with  the  naked  hand,  or  with 
some  slightly  stimulating  embrocation.  At  the  same  time,  if  the  patient's 
strength  will  permit  it,  but  not  otherwise,  the  use  of  the  hand-swing  may  be 
allowed,  or  calisthenic  exercises  practised,  and  swimming  learnt ;  by  it  the 
back  is  straightened,  and  its  muscles  braced  more  efiectually  than  in  any  other 
exercise ;  these  exercises,  however,  should  not  be  continued  to  the  extent  of 
inducing  a  feeling  of  fatigue  or  exhaustion.  Whilst  this  plan  is  being 
persevered  in,  the  patient  should  be  made  to  lie  recumbent  for  a  few  hours 
daily,  sitting  as  little  as  possible  and  standing  only  when  taking  exercise. 
By  these  means,  assiduously  continued  for  some  length  of  time,  the  muscles  of 
the  back  may  be  strengthened,  and  increase  of  the  deformity  prevented  ; 
and  in  this  way  the  slighter  cases  of  lateral  curvature,  those  in  which  there  is 
a  tendency  to,  rather  than  a  full  development  of,  the  disease,  may  be  cured. 
Should  the  focal  length  of  the  two  eyes  vary  materially,  this  must  be  corrected 
by  the  use  of  proper  glasses.  All  faulty  habits  must  be  corrected ;  one-handed 
games  laid  aside  ;  in  writing  or  drawing  a  sloping  desk  should  be  used,  to 
which  the  child  should  sit  squarely.  If  the  girl  rides,  she  should  learn  to  sit 
alternately  on  the  off  and  near  sides. 

In  slight  cases  of  lateral  curvature,  great  evil  may  be  occasioned  and  the 
deformity  increased  by  the  unnecessary  employment  of  cumbersome  machineiy. 
The  heavy  apparatus  that  is  often  applied  to  growing  girls  overpowers  and 
compresses,  rather  than  supports  and  directs  the  imperfectly  developed  and 
stiU  yielding  skeleton.  By  the  use  of  complicated  machines  the  muscles  of  the 
back  become  weakened  and  atrophied  from  disuse  ;  the  pelvis  is  compressed 
and  contracted  ;  and  those  very  evils  are  produced  by  the  mechanician  which 
it  is  the  object  of  the  Surgeon  to  avert  or  correct. 

When  the  affection  is  further  advanced,  though  the  spine  still  continue 
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flexible,  if  there  be  decided  projection  of  the  ribs  on  one  side,  and  the  shoulder 
and  hip  be  prominent,  with  apparent  difference  in  the  length  of  the  linil^s, 
and  much  impairment  of  the  general  health,  more  decided  measures  of  treat- 
ment must  be  had  recourse  to.  In  these  cases,  as  in  those  just  described,  the 
constitutional  powers  must  be  carefully  attended  to  on  ordinary  medical 
principles  ;  iron,  and  good  living,  with  fresh  air,  being  the  basis  of  the  treat- 
ment. At  the  same  time  that  we  endeavour  to  improve  the  strength  of  the 
system  in  this  way,  and  that  of  the  muscles  of  the  back,  especially  by  cold 
bathing  and  frictions,  it  is  essential  to  adopt  means  to  take  off  the  weight 
of  the  head  and  shoulders,  and  to  prevent  its  continuing  to  keep  up  and  to 
increase  the  deformity.  This  may  be  done  in  two  ways  :  by  keeping  the 
patient  in  the  recumbent  position,  or  by  allowing  her  to  go  about,  wearing 
proper  supports. 

The  recumbent  position  in  the  treatment  of  lateral  curvature  of  the 
spine,  though  a  valuable  means  as  an  adjunct  to  other  measures,  has  been 
greatly  abused,  by  being  employed  as  an  exclusive  plan.  This  should  not  be, 
except  when  the  patient  is  unable  to  stand  or  walk  with  comfort,  as  happens 
in  extreme  cases,  when  it  may  be  necessary  to  confine  her  for  a  time  to 
this  position,  until  the  proper  muscular  power  has  been  restored  by  the 
systematic  use  of  electricity  or  other  means.  These  instances,  however,  are 
very  rare ;  too  much  so  to  constitute  the  rule  in  the  treatment.  Whenever 
the  recumbent  position  is  employed,  the  prone  seems  to  me  far  preferable  to 
the  supine,  for  reasons  mentioned  when  speaking  of  angular  cm'vature  of  the 
spine  (p.  443)  ;  and  the  best  couch  for  the  purpose  is  certainly  Verral's. 
The  patient  should  be  kept  on  this  during  the  intervals  of  exercise,  not  being 
allowed  to  sit  even  at  meals  or  to  stand  ;  she  will  very  soon  become  accustomed 
to  a  position  that  at  first  appears  constrained,  and  will,  probably,  speedily  be 
able  to  sleep  in  it. 

Mechanical  Contrivances  of  all  kinds  should  only  be  employed  as  a  last 
resource.  They  are  so  contrived  as  to  take  the  weight  of  the  head,  neck,  and 
upper  extremities  off  the  weakened  spine,  are  of  very  various  forms,  and  have 
had  much  ingenuity  expended  on  their  construction.  They  all  have  three 
principal  objects,  however  much  their  details  may  vary  ;  viz. :  1,  to  form  a 
broad  basis  of  support  round  the  pelvis,  by  means  of  a  strong  well-fitting 
band  ;  2,  to  carry  off  the  weight  of  the  head  and  upper  extremities  from  the 
spine  by  means  of  lateral  crutches,  which  transmit  it  to  this  band  ;  and  3,  to 
influence  the  convexities  of  the  spinal  curve  by  means  of  movable  plates,  acted 
upon  by  rack-and-pinion  or  screw  power.  The  best  of  these  mechanical 
contrivances  for  supporting  the  weight  of  the  head  and  shoulders,  is  the 
apparatus  represented  in  the  accompanying  woodcut  (Fig.  625).  By  it  the 
projection  of  the  right  shoulder  may  be  gradually  brought  down,  the  left  one 
raised,  and  the  weight  of  the  whole  of  the  upper  part  of  the  body  supported. 
By  this  contrivance  alone,  properly  and  carefully  adjusted  to  the  condition  of 
the  deformity,  most  patients  may  be  treated  without  the  necessity  of  any 
confinement  whatever  ;  the  spine  being  by  degrees  restored  to  its  proper 
direction  by  very  gradually  increasing  the  pressure  and  support  of  the 
instrument,  at  the  same  time  that  the  general  health  is  carefully  attended  to, 
and  the  patient  has  the  benefit  of  good  air.  At  first  the  instrument  need  be 
worn  only  during  the  day,  but  after  a  time  it  should  be  kept  on  at  night  as 
well.    In  long-standing  and  severe  cases  of  lateral  curvature  of  the  spine,  when 
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its  flexibility  is  lost,  and  the  projection  of  the  ribs  lias  become  permanent,  a 
cure  cannot  be  expected,  nor  can  it  be  broue,-ht  about  by  any  means  ;  but  the 
patient  will  derive  great  comfort  and  support  from  .the  use  of  this  excellent 
instrument,  and  the  increase  of  the  disease  may  thus  be  prevented.  Sayre's 
plaster  jacket  has  been  used  for  lateral 
curvature,  but  is  now  generally  con- 
demned, as  it  prevents  movement  com- 
pletely, and  thus  increases  the  weakness 
of  the  muscles.  A  poro-plastic  jacket, 
however,  which  can  be  removed  for 
washing,  rubbing  and  exercise  may 
with  advantage  be  used  in  the  place  of 
more  costly  and  complicated  apparatus. 

The  treatment  of  Posterior  Excurva- 
tion  of  the  spine,  without  caries  or 
other  organic  disease  of  the  vertebral 
column,  is  best  conducted  by  the  use 
of  the  instrument  here  figured  (Fig. 
626),  which  is  constructed  essentially 
on  the  same  principles  as  that  for 
lateral  curvature,  with  the  exception 
that  the  back-plate  is  so  arranged  as  to  ri^.  e2.5.-spi,mi  support  for  Lateral  curvature, 
press  upon  the  projection,  and  thus 

gradually  to  bring  it  into  proper  position.  In  cases  of  kyphosis  especially, 
attention  should  be  directed  to  the  sense  of  vision,  and  myopia  or  other 
impairments  should  be  corrected  by  the  use  of  glasses,  the  stoop  being  often 
dependent  on  near-sight. 

In  Posterior  Incurvation  the  apparatas  here  figured  (Fig.  627)  will  be  found 


Fig.  626.— Spinal  Support  for  Fig.  6'27.— Spinal  Support  for 

Posterior  Excurvation.  Posterior  Incurvation. 


the  most  useful  appliance.  In  fact,  all  these  varieties  of  spinal  curvature 
may  be  successfully  remedied  by  instruments  constructed  on  the  most  simple 
mechanical  principles,  if  carefully  attended  to  and  carried  out. 
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DEFOBMITIES    OF    THE    NEGK   AND  LIMBS. 

Various  deformities,  such  as  squint,  wry-neck,  and  club-foot,  are  due  to  a 
disturbance  of  the  normal  equilibrium  that  exists  between  antagonistic  muscles 
so  that,  by  the  paralysis  of  one  set,  or  by  the  spasmodic  action  of  the  other,  the 
proper  balance  of  power  is  lost,  and  the  limb  or  part  deviates  from  the  position 
that  is  natural  to  it,  being  drawn  aside  by  the  more  powerful  set  of  muscles. 
These  deformities  may  be  congenital,  or  they  may  be  acquired. 

The  primary  mischief  is,  in  many  cases,  seated  in  the  nervous  system  ;  in 
others,  but  more  rarely,  in  the  muscular.  The  ligaments  and  bones  become 
only  secondarily  altered  in  shape,  being  shortened  or  compressed  on  the  side 
towards  which  the  limb  or  part  inclines  or  is  drawn.  Fasciae  also  become 
shortened  and  tense,  and  the  disused  muscles  are  apt  to  become  wasted,  and 
flabby.  The  coatracted  muscle  after  a  time  may  become  permanently  rigid 
and  shortened. 

Causes.— The  causes  of  these  deformities  are  very  various  ;  but  they  may 
be  referred  to  the  following  heads. 

1.  Prolonged  Abnormal  Position  of  a  limb,  as  in  an  unreduced  disloca- 
tion or  an  ankylosed  joint,  may  lead  to  permanent  deformity.  It  may  be  taken 
as  a  general  pathological  law  that  hgaments,  fasciae,  and  to  a  less  extent 
muscles,  if  kept  for  a  sufiicient  length  of  time  in  a  continuously  relaxed  state, 
become  shortened  to  accommodate  themselves  to  the  position  in  which  they 
have  been  placed,  and  thus  render  the  displacement  which  originally  caused 
the  relaxation  permanent.  The  most  marked  example  of  this  is  seen  in  cases 
of  neglected  psoas  abscess  amongst  the  poor  in  which  the  patient  has  been 
allowed  to  lie  in  bed  for  months  before  death  with  the  knees  constantly  flexed. 
After  a  time  complete  extension  becomes  impossible,  and  dissection  proves 
that  this  is  due  to  shortening  of  those  ligaments  that  are  relaxed  in  flexion. 
A  similar  shortening  of  ligaments  or  fasciee  may  occur  after  fractures,  if  the 
parts  be  kept  for  too  long  a  time  in  one  position,  more  particularly  if  they  be 
bound  and  matted  together  by  the  pressure  of  tight  bandages.  There  is  no 
danger  however  of  such  a  condition  being  developed  in  the  time  ordinarily 
required  for  the  treatment  of  a  fracture.  Some  forms  of  congenital  club-foot 
are  believed  to  be  due  to  a  prolonged  abnormal  position  of  the  limb  during 
intra-uterine  life. 

2.  Contraction  of  inflammatory  new  g-rowtlis  or  of  tissues  wMch 
have  been  infiltrated  with  inflammatory  exudations,  is  a  fruitful  cause 
of  deformities.  As  examples  may  be  mentioned,  the  contraction  of  the  cica- 
trices of  burns  in  any  part  of  the  body,  acquired  talipes  equinas  from  con- 
traction following  a  deep-seated  abscess  in  the  calf,  and  contracted  knee  or  hip 
after  inflammation  of  the  joint. 

3.  Derangement  of  the  proper  antagonistic  action  of  certain 
groups  of  Muscles. — This  may  arise  from  a  variety  of  causes. 

(a.)  The  Position  of  the  Liml)  may  give  one  group  of  muscles  an  advantage 
over  their  opponents  ;  thus,  in  disease  of  the  knee,  the  flexed  position  gives  the 
flexor  muscles  an  advantage  over  the  extensors,  and  we  consequently  find  that 
the  head  of  the  tibia  becomes  after  a  time  displaced  to  a  greater  or  less  degree 
backwards  into  the  ham,  merely  by  the  tonic  contraction  of  the  muscles  with- 
out any  weakness  or  paralysis  of  tlacir  opponents. 

(b.)  Paralysis  or  2Mresis  of  one  group  of  mmdes,  the  contractility  of  their 
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antagonists  continuing  normal,  is  a  common  cause  of  deformity,  as  the  relative 
balance  of  action  is  destroyed,  and  the  stronger  muscles  will  pull  the  part  over 
to  their  side.  The  causes  of  this  condition  may  be  in  the  muscles  themselves, 
in  the  nerve  supplying  them,  or  in  the  central  portions  of  the  nervous  system. 

The  muscle  itself  is  seldom  the  seat  of  the  primary  lesion.  G.  V.  Poore  has 
pointed  out  that  a  single  muscle  or  group  of  muscles  may  be  weakened,  and 
their  contractility  in  response  to  electricity  impaired  by  excessive  use  without 
sufficient  intervals  of  rest.  This  is  often  accompanied  by  spasms  of  the  oppo- 
nent muscles,  sometimes  tonic,  but  more  often  clonic,  and  thus  deformity  may 
result.    This  is  not  however  a  common  cause  of  actual  deformity. 

The  conductivity  of  a  motor  nerve  is  frequently  abolished  by  wound,  injury, 
pressure  of  tumour,  exposure  to  cold,  or  neuritis  from  other  causes.  A  good 
example  of  the  effects  of  lesion  of  a  motor  nerve  in  producing  deformity  may 
be  seen  in  the  peculiar  condition  of  the  hand  and  forearm,  described  at  p.  597, 
Vol.  I.,  as  resulting  from  paralysis  of  the  musculo-spiral  nerve  in  certain 
fractures  of  the  humerus.  In  paralysis  of  the  facial  nerve  from  cold  the  face 
is  di-awn  to  the  sound  side.  Internal  squint  may  result  from  paralysis  of  the 
sixth  nerve  from  pressure  upon  it  as  it  enters  the  orbit,  the  external  rectus 
losing  its  power  and  the  eye  being  drawn  inwards  by  the  action  of  its 
antagonist,  the  internal  rectus. 

Disease  of  the  central  nervous  system,  more  especially  of  the  spinal  cord,  is  a 
frequent  cause  of  deformity,  which  is  very  common  in  infancy  and  early  child- 
hood, as  a  consequence  of  Infantile  Paralysis.  This  disease  is  now  known  to 
be  due  to  inflammation  of  the  anterior  grey  cornua  of  the  cord.  At  first 
there  is  extensive  paralysis,  which  gradually  clears  iip  as  the  acute  stage 
passes  off,  often  leaving  merely  a  single  group  of  muscles  permanently  power- 
less, as  for  instance,  the  tibialis  anticus,  and  the  extensors  of  the  toes.  As 
the  result  of  this  the  foot  becomes  extended  by  the  unopposed  muscles  of  the 
calf,  and  one  form  of  acquired  club-foot  is  produced.  Ijittle  has  made  the 
important  observation  that  many  cases  of  deformity  in  infants  appear  to  be 
due  to  mischief  inflicted  on  the  base  of  the  brain  dming  protracted  and 
instrumental  labours. 

Another  example  of  deformity  from  disease  of  the  central  nervous  system  is 
the  club-foot  and  occasionally  club-hand  also,  met  with  in  cases  of  encephalo- 
cele  or  spina  bifida. 

(c.)  Spasm  of  a  muscle  or  group  of  muscles  also  may  give  rise  to  deformity, 
the  opponent  muscles  remaining  perfect  in  their  contractihty,  but  being  over- 
balanced by  the  continued  contraction  of  their  antagonists. 

Spasm  may  be  the  result  of  direct  irritation  of  the  central  nervous  system. 
This  would  appear  to  be  the  case  in  some  forms  of  squint.    It  may  also  be 
reflex,  resulting  from  some  peripheral  irritation.    This  we  commonly  see  happen 
in  cases  of  contraction  occurring  from  the  cutting  of  teeth,  the  irritation  of 
worms  in  the  intestinal  canal,  in  the  so-called  hysterical  contractions  ft'om 
uterine  irritation,  &c.    From  all  these  various  causes,  contraction  and  con- 
I  sequent  deformity  may  arise.    In  some  cases  deformity  will  cease  after  removal 
•  of  the  cause  ;  but  in  other  instances,  in  which  it  has  been  of  long  duration, 
1  the  deformity  will  continue,  owing  to  the  muscles  having  fallen  into  a  kind  of 
:  rigid  atrophy,  being  shortened  and  wasted. 

4.  When  deformity  has  arisen  in  the  lower  extremity  as  a  consequence  of 
any  of  the  above  conditions,  it  becomes  greatly  aggravated  by  the  tveight  of 


5i6 


DEFORMITIES. 


the  lodij  acting  on  the  deformed  limb.  This  we  see  specially  marked  in  old 
club-feet. 

Treatment. — The  General  Treatment  of  deformity  consists  in  removing 
the  cause  of  the  contraction  in  those  cases  in  which  it  is  dependent  on  central 
or  peripheral  disease  or  irritation  that  admits  of  remedy.  Thus,  if  squinting 
arise  from  pressure  upon  the  brain,  the  eye  will  resume  its  straight  direction 
when  the  congested  vessels  are  relieved,  or  the  effused  fluid  absorbed  ;  or  if  a 
contraction  of  the  hamstring  muscles  arises  from  the  irritation  of  worms  in  the 
intestinal  canal,  a  purgative  dose  may  cure  the  afiection. 

Electricity  is  perhaps  the  most  valuable  agent  we  possess  for  the  treatment 
of  those  deformities  that  arise  from  paralysis  of  one  set  of  muscles  allowing 
those  that  retain  their  healthy  contractility  to  draw  the  parts  o^•e^  to  their 
side.  Thus,  for  instance,  if  the  muscles  supplied  by  the  external  popliteal 
nerve,  the  tibialis  anticus,  the  extensors  of  the  toes,  and  the  peronei— are 
paralysed,  so  that  the  muscles  of  the  calf,  the  tibialis  posticus,  and  the  flexors 
of  the  toes  draw  the  foot  into  the  position  of  Talipes  Equinus  and  Varus,  the 
electricity  must  be  apphed  to  the  former  group  of  muscles.  The  continuous 
cm-rent  will  be  found  the  most  efficient,  faradization  being  of  but  little  use  if 
degenerative  changes  have  commenced  in  the  paralysed  muscles.  In  the  case 
just  described  the  sponge  connected  with  the  positive  pole  should  be  tied  over 
the  external  popliteal  nerve  behind  the  head  of  the  fibula,  and  the  negative 
sponge  applied  freely  over  the  paralysed  muscles  till  the  skin  becomes  slightly 
reddened.* 

Friction  properly  applied  forms  a  useful  adjunct  to  electricity,  and  great 
care  must  be  taken  to  keep  the  Hmb  warm  by  proper  clothmg,  without  which 
the  other  treatment  will  be  of  little  avail. 

In  many  cases,  the  contraction  may  be  slowly  but  very  effectually  overcome 
by  the  use  of  suitable  apparatus,  having  a  constant  elastic  or  tensive  action 
kept  up  by  means  of  bands  of  vulcanized  india-rubber  or  steel  springs.  The 
details  of  these  various  appliances,  though  belonging  to  the  department  of  the 
instrument-maker,  cannot  be  too  carefully  studied  by  the  Surgeon,  who,  after 
all,  m  order  to  guide  and  control  their  action,  must  be  thoroughly  convei-sant 
with  the  mechanical  principles  involved  in  their  construction.  In  many 
of  the  slighter  and  less  chronic  cases,  the  deformity  may  be  remedied  by  the 
employment  of  these  milder  means,  singly  or  conjoined  ;  but  in  those  which 
are  congenital  or  more  permanent,  the  Division  of  the  Tendons  at  fault  is  the 
best  mode  of  restoring  the  natural  condition  of  the  part.  The  orthop(rdic 
department  of  surgery  owes,  in  a  great  measure,  its  existence  to  Delpech  and 
Stromeyer,  and  its  perfection  to  Little,  Tamplin,  and  Adams. 

Tenotomy. — By  tenotomy,  as  at  present  practised,  is  meant  the  subcu- 
taneous division  of  a  contracted  tendon  by  means  of  a  narrow-bladed  knife 
(Figs.  628,  629,  630)  introduced  obliquely  through  a  puncture  by  its  side. 
In  doing  this,  it  should  be  borne  in  mind  that  the  normal  anatomical  relations 
of  parts  are  often  a  good  deal  disturbed  in  cases  of  deformity  :  and  thus 
tendons  may  be  approximated  to  arteries  and  nerves,  from  which,  in  the 
healthy  condition  of  the  limb,  they  are  Avidely  separated. 

In  the  operation  of  tenotomy  the  knife  may  be  used  in  one  of  two  ways.  I» 

'■  For  details  of  tlie  treatment  of  paralysed  muscles  by  electricity,  I  must  refer  the  reader  to  special 
worfeson  the  subject,  especially  the  selection  by  G.  V.  Poore  from  the  Works  of  Duchcnne  (of  Boulogne), 
published  by  the  New  hyilenhain  Society  in  1SS4. 
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the  majority  of  cases  the  tendon  may  be  most  conveniently  divided  by  intro- 
ducing the  blade  beneath  it  sideways,  and  then  turning  the  edge  against  it, 
and  scratching  through  it  by  a  kind  of  fine  sawing  movement,  whilst  it  is 
made  tense  by  an  assistant.  The  knife  should,  if  possible,  be  used  as  a  lever, 
the  back  being  firmly  pressed  against  some  resisting  point.  If  the  blade  be 
pressed  directly  forwards,  there  is  some  danger  that  it  may  suddenly  cut 
through  the  skin  as  the  tendon  gives  way.  The  second  way  is  to  pass  the 
tenotome  superficially  to  the  tendon  between  it  and  the  skin,  and  then  to  turn 
the  edge  against  it  whilst  it  is  made  tight  by  an  assistant.  By  this  plan  the 
danger  of  wounding  the  skin  is  avoided.  A.  drop  or  two  only  of  blood  is  lost 
in  the  operation  ;  and,  as  the  divided  tendon  retracts  with  a  kind  of  snap,  a 
gap  will  be  left  between  the  two  ends,  from  half  an  inch  to  an  inch  in  width, 
according  to  the  previous  amount  of  tension  in  the  part.  If  the  muscles  have 
been  contracted  for  some  years,  it  will  commonly  be 
found  that  the  fascife  in  the  neighbourhood  of  the 
tendon  have  become  rigid  and  unyielding,  forming 
cords  or  bands  stretching  across  from  the  side  of  the 
gap.  If  these  be  very  tense,  they  may  be  divided  in 
the  same  way  ;  but  in  many  instances  it  will  be 
found,  after  the  lapse  of  a  short  time,  that  they  will 
yield  by  stretching,  and  consequently  will  not  require 
division.  After  the  section  has  been  made,  the  small 
puncture  should  be  closed  with  a  pad  of  lint  and  a 
strip  of  plaster,  or  some  cotton-wool  and  collodion. 
The  admission  of  air  should  be  carefully  guarded 
against,  lest  it  carry  with  it  impurities  which  might 
give  rise  to  inflammation  and  suppuration.  For  the 
same  reason  the  knife  should  be  cleaned  in  carbolic 
lotion  and  the  skin  washed  with  the  same  before  the 
operation.  Even  without  any  antiseptic  precautions, 
however,  it  is  very  rarely  that  suppuration  follows 
subcutaneous  tenotomy,  if  performed  with  ordinary 
care.  After  tenotomy  the  part  should  be  simply  Figs.  628, 629, 630.-Tenotomes. 
bandaged  and  either  left  without  any  apparatus,  or 

supported  by  a  splint  in  the  same  position  that  it  occupied  before  the  tendon 
was  cut,  no  attempt  at  extension  being  made  for  three  or  four  days.  At 
the  expiration  of  this  time  repair  will  have  commenced,  and  then  proper 
mechanical  contrivances  may  be  adjusted  for  gradually  restoring  the  normal 
position  of  the  limb  or  part. 

tSayre  adopts  a  different  method.  He  makes  extension  immediately  after 
the  division  of  tendons  and  fascise,  and  I  have  seen  excellent  results  follow 
this  practice.  It  is  not,  however,  applicable  in  all  cases,  as,  in  some  instances 
of  talipes  of  old  standing,  the  contraction  appears  to  exist  in  the  ligaments  as 
well  as  in  the  more  superficial  structures.  In  such  cases  considerable  resistance 
will  be  offered,  and  long-continued  extension  be  required. 

The  mode  of  Repair  in  Divided  Tendons  has  given  rise  to  some  con- 
troversy, there  being  two  theories  with  regard  to  the  process.  According  to 
one,  the  granulation-tissue  between  the  divided  and  retracted  ends  gradually 
undergoes  a  process  of  contraction,  analogous  to  what  takes  place  in  the 
cicatrix  of  a  burn,  so  as  to  cause  approximation  of  the  cat  ends  of  the  tendon 
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at  the  expense  of  the  muscle,  Avhich  becomes  partially  lengthened,  until  at  last 
11  transverse  linear  cicatrix  merely  is  left  at  the  line  of  section.  Adams  has, 
however,  conclusively  shown  that  this  theory  is  erroneous,  and  that  repair  is 
effected  by  the  formation  of  vascular  granulation -tissue  between  the  cut  ends, 
chiefly  from  the  sheath  and  soft  parts  around  ;  that  this  undergoes  gradual 
development  into  fibrous  tissue  ;  and  that  the  tendon  is  actually  lengthened 
and  remains  permanently  so,  though  perhaps  not  to  the  full  extent  of  the  gap 
at  first  existing  between  its  ends.  The  new  material  eventually  resembles  the 
normal  structure  of  tendon  so  closely  that  the  microscope  fails  to  detect  any 
appreciable  difference,  and  it  can  be  distinguished  only  by  its  more  translucent 
appearance  from  the  old  tendon. 

In  cases  of  congenital  malformation,  the  question  frequently  arises  as  to 
whether  tenotomy  should  be  performed  in  early  infancy,  or  delayed  to  a  more 
advanced  age.  As  a  general  rule  I  think  that,  if  operation  will  certainly  be 
necessary,  it  should  not  be  delayed  ;  it  is  not  more  difiicult  at  an  early  period 
of  life  than  at  any  other,  no  danger  attends  it,  and  when  performed  during 
infancy,  there  is  a  far  less  chance  of  the  deformity  being  permanent,  than  if 
the  operation  be  delayed  for  some  years.  But  it  must  be  remembered  that 
many  slight  deformities  and  contractions  in  infants  may  be  removed  without 
operation,  by  attention  to  proper  mechanical  and  hygienic  means.  The 
Surgeon  should  not,  therefore,  be  too  ready  to  operate  in  slight  cases  at 
tender  ages. 

DEPOBMITIES   AFFECTINa    THE    FACE   AND  NECK. 

Wry-neck,  Torticollis  or  Caput  Obstipum,  arises  from  spasm  of  one  of 
the  sterno-mastoid  muscles  ;  the  head  being  drawn  to  the  affected  side.  On 
close  examination  in  wry-neck,  it  will  be  found  that  there  is  a  triple  displace- 
ment of  the  head,  which  is  drawn  downwards,  rotated  from  the  affected  side, 
and  inclined  laterally  towards  it.  The  features  lose  their  symmetry.  The 
half  of  the  face,  and  even  of  the  head,  on  the  affected  side,  becomes  less 
perfectly  developed  ;  and  the  true  lines  of  the  eyebrows,  eyes,  and  mouth 
become  displaced  and  lowered. 

In  torticollis,  the  affected  sterno-cleido-mastoid  will  be  found  hard,  defined, 
and  shortened  ;  sometimes  both  divisions  of  the  muscle  are  equally  tense, 
standing  out  in  strong  relief,  so  as  to  look  almost  like  two  distinct  muscles. 
In  other  cases,  one  division,  and  then  most  usually  the  sternal,  is  chiefly 
affected.  After  a  time  the  cervical  vertebra  participate  in  and  maintain  the 
displacement,  becoming  rotated  on  their  axes  and  curved.  Eventually  the 
whole  spinal  column  shares  in  the  displacement,  and  lateral  curvature  sets  in. 
The  deeper  muscles  also  become  shortened,  and  the  anterior  margin  and  clavi- 
cular attachment  of  the  trapezius  will  often  be  found  tense  and  preternaturally 
defined. 

Causes. — Wry-neck  appears  to  be  occasionally  congenital :  more  frequently 
it  is  acquired,  coming  on  in  childhood  after  measles  or  scarlatina,  usually  as  a 
consequence  of  inflamed  cervical  glands,  and  is  then  due  to  the  position 
instinctively  assumed  by  the  head  in  order  to  relax  muscular  tension  on  the 
inflamed  side  of  the  neck.  It  not  unfrequently  commences  with  an  ordinary 
stiff  neck  from  cold.  In  other  cases,  again,  it  is  purely  spasmodic,  the  tension 
of  the  muscle  varying  at  different  times,  disappearing  when  the  child  is 
aniBSthetized,  and  being  overcome  by  gentle  traction.    In  these  cases  the 
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spinal  accessory  nerve  is  probably  at  fault,  and  it  is  owing  to  irritation  of  it 
that  the  sterno-niastoid  and  trapezius  muscles  take  on  a  spasmodic  action.  In 
spasm  of  both  sterno-mastoids  the  head  is  thrown  forwards,  the  muscles  pro- 
jecting in  great  relief.  In  these  cases,  the  disease  may  be  found  to  have  had 
a  rheumatic  origin.  Deformity  in  this  situation  may  occur  also  from  diseased 
cervical  vertebrte,  or  from  the  traction  of  the  cicatrix  of  a  burn.  The  con- 
ditions here,  however,  are  peculiar,  depending  upon  causes  that  are  in-espective 
of  the  state  of  the  muscles,  which  are  not  tense,  and  may  thus  readily  be 
distinguished  from  the  true  form  of  the  disease  produced  by  the  causes  above 
mentioned. 

Treatment. — The  treatment  of  torticollis  arising  from  permanent  shorten- 
ing of  one  of  the  sterno-mastoids,  which  is  the  common  form  of  the  affection, 
may  best  be  conducted  by  dividing  the  inferior  attachment  of  the  muscle,  and 
thus  allowing  the  head  to  regain  its  proper  position.    The  division  of  the 
muscle  is  a  somewhat  delicate  operation,  on  account  of  the  important  structures 
that  lie  immediately  behind  it.    By  making  the  incision,  however,  through  it, 
irom  behind  forwards,  close  to  the  sternum  and  along  the  clavicle,  there  can, 
if  ordinary  care  be  employed,  be  little  risk  of  doing  any  damage,  as  these  bones 
carry  the  lower  attachment  of  the  muscle  forwards,  and  separate  it  from  sub- 
jacent parts.    The  tension  also,  into  which  it  is  thrown  by  its  spasm,  draws  it 
away  from  the  carotid  sheath.    In  several  instances  in  which  I  have  had 
occasion  to  perform  this  operation,  no  diflSculty  whatever  has  been  experienced 
in  dividing  the  sternal  attachment  of  the  muscle,  which  is  usually  very  tense 
and  prominent,  by  making  a  puncture  on  the  inner  side  of  the  tendon,  pushing 
a  narrow  director  behind  the  muscle,  drawing  the  latter  forwards,  and  then 
passing  an  ordinary  tenotome  behind  the  tendon,  with  its  flat  side  towards  it, 
just  in  front  of  the  upper  margin  of  the  sternum,  and  cutting  forwards, 
whilst  the  muscle  is  put  well  upon  the  stretch.    In  dividing  the  clavicular 
insertion,  the  safest  plan,  I  think,  consists  in  making  a  puncture  with  a 
scalpel  upon  and  down  to  the  clavicle  in  the  cellular  space  which  lies  between 
the  two  attachments  of  the  muscle,  and  then  pushing  a  long,  blunt-pointed, 
narrow-bladed  tenotome  beneath  the  insertion  of  the  muscle,  dividing  this  in 
a  direction  forwards.    In  this  situation  also  the  director  may  be  used,  unless 
the  parts  are  very  tense.    Care  must  be  taken  of  the  external  jugular  vein  at 
the  outer  edge  of  the  muscle.    Should  this  vessel  run  inconveniently  close  to 
the  edge,  the  safer  plan  is  to  begin  the  operation  from  the  outer  side,  making 
the  first  puncture  here.    After  division  of  the  tendon,  the  deep  fascia  of  the 
neck  wUl  sometimes  be  found  stretching  across  in  firm  and  tense  bands  ; 
these,  however,  had  better  not  be  interfered  with,  as  they  will  yield  in  time, 
and  much  risk  of  injuring  the  subclavian  and  carotid  vessels  would 
attend  any  attempt  at  their  division.    Nor  should  the  edge  of  the  knife  ever 
be  turned  inwards.    Care  must  be  taken  to  divide  the  muscle  completely,  but 
not  to  carry  the  incision  too  freely  or  deeply.    I  have  heard  of  more  than  one 
case  in  which,  from  want  of  due  precaution,  abundant  htemorrhage  occurred, 
and  of  three  in  which  fatal  results  followed  the  operation. 

After  the  operation,  the  position  of  the  head  must  be  gradually  rectified  by 
proper  apparatus.  The  best  instrument  for  this  purpose  is  the  one  invented 
by  Bigg,  and  here  figured  (Fig  (iSl).  It  consists  of  a  pelvic  band,  a  vertebral 
stem,  and  arm-pieces,  the  object  of  which  is  to  secure  a  firm  basis  of  support 
to  the  neck-lever  (1),  and  the  maxillary  lever  (2).    The  neck-lever  passes 


520 


DEFOltMlTim. 


round  the  head,  and  takes  its  bearing  against  the  temporal  bone  on  the  side 
towards  which  the  head  is  deflected.    The  maxillary  lever  acts  against  the 

lower  jaw  on  the  opposite  side — that  which  is  turned 
up.  By  means  of  a  ratchet-joint,  the  neck-lever,  the 
action  of  which  is  vertical,  turns  the  head  from  the 
side  to  which  it  is  deflected,  whilst  the  maxillary 
lever,  acting  horizontally,  rotates  the  head  on  its  axis. 
By  the  combined  action  of  these  two  forces  the  head  is 
restored  to  its  vertical  position,  and  the  chin  replaced 
in  the  mesial  line.  In  this  way  the  curvature  of  the 
cervical  vertebrEe  may  gradually  be  coi-rected  ;  should 
it  however,  have  existed  for  a  considerable  time,  it 
may  have  assumed  a  permanent  character,  and  a  twist 
in  the  neck  will  continue  for  life.  If  the  operation 
be  not  delayed  until  too  late  in  life,  the  features  will 
gradually  regain  their  symmetry. 

The  stretching  and  division  of  the  spinal  accessory 
nerve  have  been  practised,  but  not  with  any  benefit. 
When  wry-neck  is  secondary  to  disease  of  the  cervical 
vertebree,  little  can  be  done  beyond  maintaining  the 
spinal  column  in  as  steady  and  fixed  a  position  as 
possible,  by  means  of  mechanical  support  (see  p,  821, 
Vol.  I.), 

In  those  cases  in  which  the  wTy-neck  appears  to  be 
dependent  rather  on  paralysis  of  one  sterno-mastoid, 
than  on  spasm  of  the  other,  electricity,  and  the  appli- 
cation of  strychnine  to  a  blistered  surface  over  the  muscle,  will  be  found  most 
useful. 


Fig. 


631. — Bigg's  Apparatus 
for  Wry-Neck. 


DEFOBMITIBS    OF    THE    ARM    AND  HAND. 

Contraction  of  the  Arm  is  not  of  very  common  occurrence,  except  as  the 
result  of  burns.  I  have,  however,  met  with  four  distinct  forms  of  contraction 
of  the  forearm. 

1.  There  may  be  ankylosis  of  the  elbow-joint,  the  forearm  being  bent  at  a 
right  angle  with  the  arm,  the  result  of  disease  in  or  around  the  articulation. 
If  the  ankylosis  be  fibrous,  and  the  muscles  strong  and  firm,  a  very  useful 
limb  may  be  restored  by  breaking  down  adhesions,  under  chloroform,  by 
■forcible  flexion  and  extension,  and  then  using  passive  motion,  friction,  and 
douches.  Should  the  muscles  be  very  flaccid  and  wasted,  forcible  extension 
may  leave  a  permanently  weakened  limb,  over  which  the  patient  has  lost  the 
power  of  flexion.  In  such  cases  I  have  found  gradual  extension,  made  by 
means  of  an  angular  splint,  acted  upon  by  a  ratchet-apparatus,  the  safest 
means  of  restoring  the  utility  of  the  arm.  If  the  ankylosis  be  osseous,  the 
bones  should  be  resected,  a  wedge-shaped  piece  being  sawn  out,  and  a  false 
joint  allowed  to  form. 

2.  The  biceps  may,  by  its  contraction,  occasion  a  permanent  flexion  of  the 
arm.  This  contraction  of  the  biceps  may  be  hysterical,  rheumatic,  or 
syphilitic.  The  syphilitic  form  may  be  due  to  gummatous  infiltration  of  the 
muscle.  AVhen  it  is  hysterical,  occuri'ing  in  young  women,  it  requires  the 
ordinary  constitutional  treatment  of  hysteria  ;  should  this  fail  in  removing  it. 
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extension  may  be  made,  under  chloroform,  and  the  arm  kept  in  the  straight 
position  for  a  time.  When  it  is  syphihtic  the  ordinary  treatment  of  syphilis 
may  produce  a  cure.  When  of  organic  character,  and  permanent,  section  of 
the  tendon  and  its  aponeurosis  may  be  practised,  due  care  being  taken  of  the 
arteiy  and  nerve.  This  operation  is  most  safely  done  by  introducing  the 
tenotome  to  the  inner  side  of  the  tendon,  slipping  it  under,  and  cutting 
upwards  and  outwards  ;  the  artery  being  guarded  and  pushed  to  the  inner 
side  by  the  pressure  of  the  left  forefinger. 

3.  The  forearm  may  be  forcibly  pronated  and  flexed  as  the  result  of  chronic 
inflammation  of  the  radio-humeral  articulation.  Here  forcible  supination  and 
extension,  under  chloroform,  is  the  best  remedy. 

4.  The  forearm  may  be  bent  on  the  arm  in  consequence  of  the  contraction 


Fig.  032. — Contraction  of  Supinators  of  Forearm  and  Extensors  of  the  Hand. 


of  the  cicatrix  of  a  burn  along  the  inside  of  the  limb.  In  this  case,  the  plastic 
operation  described  at  page  395,  Vol.  I.,  must  be  practised. 

Ankylosis  of  the  Arm  in  the  Straight  Position  is  a  condition  of  vei  y 
serious  inconvenience,  the  hmb  being  almost  useless  for  all  ordinary  puqjoses 
of  life.  In  cases  of  this  kind,  the  treatment  to  be  adopted  must  depend  upon 
whether  the  ankylosis  be  fibrous  or  osseous.    If  it  be  fibrous,  however  firm, 


Fig.  633.— Contraction  of  Flexors  and  Pronators  of  the  Hand. 


the  forearm  may  always  readily  be  brought  into  a  rectangular  position  by 
flexion  under  chloroform,  and  the  mobility  of  the  joint  may  thea  be  improved 
or  restored  by  passive  motion,  friction,  and  douches.  If  it  be  osseous,  a  wedge 
of  bone  must  be  removed,  and  the  case  treated  as  an  ordinary  instance  of 
excision  of  the  elbow,  with  a  view  of  cstabHshing  a  false  joint. 

Acquired  Contraction  of  the  Muscles  of  the  Forearm  implicating 
the  Hand  is  occasionally  met  with  in  adults.  I  have  seen  it  in  two  opposite 
■conditions  ;  that  of  forcible  extension  (Fig.  032),  and  that  of  forcible  flexion 
and  pronation  (Fig.  633).  In  both  instances  it  appeared  to  have  been  the 
result  of  excessive  use  of  certain  muscles  ;  in  the  first  case  in  wringing  out 
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clothes,  in  the  other  in  cutting  with  very  heavy  shears.  In  the  case  of  flexion 
and  pronation,  it  was  interesting  to  observe  that,  when  tlie  fingers  were 
extended,  the  wrist  became  flexed,  and  when  the  wi-ist  was  extended  the 
fingers  became  bent  in.  In  these  cases  change  of  occupation,  friction,  and 
galvanism,  with  the  use  of  a  straight  splint,  were  advantageously  resorted  to, 
a  cure  being  eventually  effected. 

Paralysis  of  the  Extensors  and  Supinators,  owing  to  injury  of  the 
musculo-spiral  nerve  consequent  on  fracture  of  the  humerus,  has  been  described 
at  p.  596,  Vol.  I. 

Cluh-hancl. — A  deformity  resembling  club-foot  is  occasionally,  though 
rarely,  met  with  in  the  hand.  The  contraction  may  occur  in  two  directions  ; 
either  in  the  sense  of  preternatural  flexion,  or  in  that  of  abnormal  extension 
of  the  member.  It  has  been  described  by  Cruveilhier,  Voillermier,  and  Smith 
of  Dublin.  In  most  of  the  cases  that  have  been  met  with,  there  was  a  certain 
amount  of  deformity  of  the  lower  end  of  the  radius,  Avith  congenital  dislocation 
of  the  wrist ;  and  in  Smith's  case  there  was  an  accessory  semilunar  bone  in 
the  carpus.  In  other  cases  it  has  been  caused  by  congenital  absence  of  the 
radius.  Little,  if  anything,  can  be  done  by  surgeiy  for  the  rehef  of  this 
deformity. 

Arthritis  Deformans  or  Hheumatoid  Arthritis  of  the  hand  is  a  common 
affection.  In  this  condition,  the  fingers  which  are  thickened  and  stiffened 
are  partially  bent  towards  the  palm,  and  at  the  same  time  turned  towards  the 
ulnar  side.  The  articulations  are  swollen,  and  in  the  earlier  stages  painful. 
The  disease  rarely  occurs  before  middle  age.  It  is  more  common  in  elderly 
people,  and  especially  those  of  the  labouring  class,  whose  hands  have  been 
much  exposed  to  the  weather,  with  the  fingers  bent  as  in  holding  reins  or 
agricultural  implements.    The  deformity  is  permanent  and  incurable. 

Dupuytren's  Contraction  of  the  ringers. — One  or  more  fingers  may  be 
bent  in  consequence  of  injury  of  the  flexor  tendons  :  the  skin  and  fascial 
structures  of  the  palm  remaining  sound  with  the  exception  of  some  cicatricial 
tissue.  Such  a  contraction  is  incurable,  as  a  portion  of  the  tendon  has 
probably  sloughed  away.  In  the  true  digital  contraction,  commonly  called 
Dupuytren's  cojitraction,  its  pathology  having  been  pointed  out  by  that  great 
Surgeon  in  1832,  the  tendons  and  their  sheaths  are  unaffected,  the  deformity 
being  due  to  changes  taking  place  in  the  fascial  structures  outside  them. 
Most  commonly  this  commences  in  the  little  finger,  and  thence  gradually 
extends  to  the  ring  and  middle  fingers,  which  become  so  forcibly  and  firmly 
flexed,  that  their  extension  is  not  practicable.  This  deformity  is  very  rare 
in  females,  and  is  most  commonly  met  with  in  males  after  middle  life.  It 
results  usually  from  frequent  and  continued  pressure  on  the  palm  of  the  hand, 
as  in  leaning  on  a  round-ended  stick  in  walking,  or  in  those  trades  in  which 
an  instrument  is  pressed  into  the  hollow  of  the  hand.  It  occurs  often  without 
any  apparent  exciting  cause.  In  such  cases  I  have  always  found  it  associated 
with  a  rheumatic  or  gouty  diathesis.  On  examining  the  contracted  fingers, 
projecting  ridges  will  be  felt  extending  from  the  palm  to  the  anterior  aspects  ; 
and  on  endeavouring  to  straighten  them,  these  ridges  will  be  found  to  become 
stretched,  and  the  palmar  fascia  to  be  rendered  tense.  The  skin  covering 
these  fascial  ridges  is  at  first  free,  but  after  a  time  becomes  adherent  to  them. 
So  firmly  are  the  fingers  contracted,  that  by  no  effort  can  they  be  extended. 
Pathology. — Dupuytren  found  on  dissecting  a  hand  which  was  the  seat 
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of  this  disease,  that  after  the  removal  of  the  skin,  which  was  loose  and  flaccid, 
the  contraction  continued  as  before,  and  this,  therefore,  could  not  be  its  seat ; 
that  the  palmar  fascia,  Avhich  was  exposed,  was  tense  and  shortened,  whilst 
from  the  lower  aspect  some  cord-like  prolongations  passed  up  by  the  side  of 
the  fingers ;  and  that,  when  these  Avere  divided,  the  contraction  was  imme- 
diately removed,  the  tendons,  the  bones,  and  the  joints  being  perfectly  sound. 
He  considered  these  fibrous  cords  to  be  digital  prolongations  of  the  pahnar 
fascia,  and  consequently  looked  upon  this  membrane  as  the  seat  of  the  disease. 
Goyrand,  who  has  carefully  dissected  hands  affected  in  this  way,  states  that 
these  fibrous  cords,  which  he  looks  upon  as  the  seat  of  the  afi'ection,  are  not 
prolongations  of  the  palmar  fascia,  but  are  fibrous  structures  that  extend  from 
its  superficial  aspect  to  the  sheaths  of  the  flexor  tendons,  into  which  they  are 
inserted  opposite  the  second  phalanx  ;  being  formed  by  hypertrophy  of  bands 
of  subcutaneous  connective  tissue  which  naturally  exist  in  this  situation. 
However  this  may  be,  the  fact  remains  certain  that  the  flexor  tendons  have 
nothing  to  do  with  this  special  form  of  finger  contraction,  but  that  it  is  due 
entirely  to  fibrous  cords  from  the  digital  divisions  of  the  palmar  fascia  ;  and 
as  Adams  has  pointed  out,  the  insertion  of  these  digital  prolongations  of  the 
fascia  into  the  periosteum  of  the  second  phalanx  readily  explains  the  drawing 
down  of  that  bone. 

The  Diagnosis  of  cases  of  digital  contraction,  so  far  as  the  deformity  is 
concerned,  is  obvious,  and  requires  no  comment ;  so  far  as  the  cause  is  con- 
cerned, it  is  nob  so  easy.  Is  it  tendinous  or  fascial  ?  When  tendinous,  the 
contracted  tendon  can  be  followed  up  to  and  above  the  wrist  as  a  tense  cord  ; 
the  palmar  structures  being  healthy.  When  fascial,  the  tendon  cannot  be 
clearly  defined,  but  the  palmar  structures  are  dense,  thickened,  and  incor- 
porated together,  forming  distinct  ridges  and  sulci. 

This  true  digital  contraction  must  not  be  confounded  with  that  "  arthritis 
deformans  "  Avhich  often  distorts  the  weather-beaten  hands  of  labouring  men 
and  sailors.  In  these  cases  all  the  fingers  are  bent  inwards,  and  more  or  less 
twisted  to  the  ulnar  side,  so  that  the  hand  presents  a  claw-like  appearance,  the 
mischief  evidently  affecting  the  joints. 

Treatment. — The  treatment  of  digital  contractions  is  purely  mechanical 
and  operative.  The  progress  of  the  disease  may  be  retarded,  and  some  benefit 
obtained  by  the  use  of  finger-splints  applied  to  the  dorsal  aspect,  and  provided 
Avith  elastic  tractors.  The  kind  of  operation  must  be  determined  by  the  patho- 
logical cause  of  the  disease.  If  the  case  be  one  of  contraction  of  the  fiexor 
muscle  and  tendon  tenotomy  may  be  performed,  but  in  Dupuytren's  contrac- 
tion the  tendon  and  its  sheath  must  not  be  touched,  but  the  contracted 
structures  outside  them  must  be  cut  across. 

Adams,  recognizing  the  true  pathology  of  this  aff^ection  (Fig.  634),  has 
devised  a  successful  means  of  remedying  it  by  subcutaneous  operation.  He 
justly  deprecates  in  such  cases  all  operation  by  open  wound.  The  plan 
consists  in  making  multiple  subcutaneous  divisions  of  the  fascia  and  its  digital 
prolongations.  For  this  purpose  he  uses  the  smallest  possible  tenotome — little 
larger  than  a  cataract-needle  ;  Avith  this  instrument  about  four  subcutaneous 
incisions  are  made  to  each  finger,  not  operating  on  more  than  one  or  two 
fingers  at  a  time.  The  first  puncture  is  made  in  the  palm  just  above  the 
transA'erse  flexion-crease  at  a  point  where  the  skin  is  least  adherent.  By  the 
second  puncture,  the  same  cord  should  be  divided  betAveen  the  flexion-crease 
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and  tlie  web  of  the  lingers.  The  third  and  fourth  punctures  should  be  made- 
so  as  to  divide  the  digital  prolongations  of  the  fascia.  Immediate  extension 
is  then  made,  and  the  fingers  kept  straight  on  a  ])added  metal  splint. 

In  performing  this  operation  the  Surgeon  must  be  careful  not  to  carry  his 
incisions  or  punctures  too  deeply  into  the  palm,  lest  the  superficial  palmar 

arch  or  one  of  its  branches  be  divided.  The 
guide  to  the  commencement  of  the  digital  pro- 
longations from  the  palmar  fascia  is  the  transverse 
flexion-fold  in  the  palm.  This — as  Adams  has 
pointed  out — corresponds  exactly  with  the  line  of 
the  metacarpo-phalangeal  articulations,  and  is  of 
course  well  in  advance  of  the  superficial  palmar 
arch.  By  keeping  the  highest  incisions  near  to 
this  line,  no  danger  to  this  artery  need  be  feared. 
Should  it  be  found  to  be  impossible  to  straighten 
the  fi.ngers  with  such  limited  incisions,  or  should 
the  skin  be  firmly  adherent  to  the  subjacent 
fibrous  band,  it  has  been  recommended  to  make 
a  crucial  incision  tlirough  the  skin,  to  turn  the 
flap  back,  divide  or  dissect  off  the  fascial  bands 
from  the  sheaths  of  the  tendons,  and  straighten 
Fig.  ()34.-Dupuytren's  Contraction  the  fingcrs.  As  the  flexor  tcndons  are  not 
(aftei  Adaiub).  primarily  affected,  they  must  not  be  divided. 

After  the  operation,  the  hand  should  be  placed  on  a  digitated  splint  and  the 
fingers  kept  extended.  This 'mode  of  treatment  can  only  be  attempted  as  a 
last  resource  in  a  useless  hand,  as  the  prospect  of  success  is  not  great. 

Contraction  or  bend  of  the  finger  backwards  is  of  very  rare  occur- 
rence. I  have  seen  only  one  such  case  in  a  lady  in  whom  the  little  finger  of 
one  hand  had  a  crescentic  curve  backwards,  the  ring-finger  was  also  slightly 
affected.  This  condition,  which  was  permanent  for  many  years,  obstinately 
resisting  all  treatment,  mechanical  and  constitutional,  appeared  to  be  due  to 
chronic  neuritis  of  the  cords  of  the  brachial  plexus,  consequent  on  a  fall  on 
the  back  of  the  head  and  neck. 

Congenital  Deformities  of  the  Fingers  and  Hand  are  frequently  met 
with  and  assume  very  various  forms,  the  chief  of  which  can  only  be  briefly 
alluded  to  here. 

1.  Congenital  Hypertrophy  of  the  Fingers  or  Macrodactylism  is  a 

rare  condition  in  which  one  or  more  digits  grow  to  a  size  altogether  out  of 
proportion  to  the  rest  of  the  hand,  though  still  maintaining  more  or  less 
accurately  their  normal  form.  Two  or  three  fingers  are  commonly  affected. 
Attempts  have  been  made  to  reduce  and  arrest  the  gi-owth  by  pressure  but 
without  success.    If  the  large  digits  are  useless,  they  may  be  amputated. 

2.  Supernumerary  Digits  or  Polydactylism  form  the  most  common 
defonnity  of  the  hand.  The  supernumerary  digit  is  always  either  at  the 
radial  or  ulnar  side  of  the  hand,  and  in  three-fifths  of  the  cases  it  is  in  the 
latter  situation.  The  degi'ce  of  development  of  the  digit  varies  greatly.  It 
may  be  so  perfect  that  it  appeal's  to  be  simply  a  continuation  of  the  natural 
series,  there  being  six  complete  digits  instead  of  five  ;  and  Morand  describes 
a  hand  having  a  thumb  and  six  well-formed  though  somewhat  shortened 
fingers.    More  commonly  the  supernumerary  digit  is  far  from  perfect.  The 
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presence  of  a  metacarpal  bone  is  rare,  but  three  well-formed  phalanges  are 
not  uncommonly  found  attached  by  a  lateral  articulation  to  the  inner  side  of 
the  head  of  the  fifth  metacarpal  bone.  In  the  least  perfect  form  the  finger  is 
represented  by  a  small  fleshy  lump  commonly  containing  a  small  central  mass 
of  cartilage,  and  always  provided  with  a  rudimentary  nail.  It  is  attached 
to  the  base  of  the  first  phalanx  of  the  little  finger  by  a  narrow  pedicle. 
Various  intermediate  forms  are  also  met  v^'ith.    A  supernumerary  thumb  may 


Fig.  0351— Suiieniumeravy  b'ig.  Ii30.-  Apiiareiit 

Thumlj.  Tusiou  of  Hands. 


be  distinctly  separate,  containing  usually  two  small  deformed  phalanges,  or  it 
may  be  more  or  less  completely  fused  with  the  normal  digit,  forming  a  wide 
mass  with  a  double  nail  at  the  end,  In  other  cases  the  thumb  is  merely  bifid, 
the  last  phalanx  only  being  double.  All  these  varieties  of  deformity  of  the 
fingers  are  more  or  less  hereditary.    They  may  in  most  cases  very  easily  be 


Fig.  037.— Lett  Uaud.  Pig.  038.  -Kiglit  Hand. 

removed  by  operation,  which  is  simple  and  perfectly  safe,  the  supernumerary 
finger  being  disarticulated  at  its  base.  It  is  better  to  do  this  at  as  early  an 
age  as  possible  ;  no  good  can  possibly  come  of  delay. 

In  some  rare  cases,  as  in  that  from  which  the  annexed  drawing  (Pig.  (i3G) 
was  taken,  two  hands  may  appear  to  be  fused  into  one.  In  these  no  opera- 
tion is  possible. 
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3.  Congenital  Want  of  Development  of  the  Fingers  or  Microdacty 
lism  is  a  less  common  deformity,    lu  tlie  extreme  forms  of  this  all  the  fingers 
may  be  wanting  except  the  thumb  and  little  finger,  which  may  be  approxi- 
mated to  each  other  like  the  claws  of  a  crab,  the  hand  being  deeply  cleft 
in  the  situation  of  the  missing  fingers, 

5.  Partial  Congenital  Amputation  or  Dactylolysis  is  another  rare 
deformity.  The  accompanying  drawings  (Figs.  637  and  G38)  are  correct 
representations  of  a  remarkable  deformity  of  the  hands  in  a  child  that  was 
under  my  care  some  years  ago.  The  fingers  appear  to  have  suffered  in 
some  instances  complete,  in  others  partial,  amputation  in  utero.  They  are 
marked  by  deep  transverse  sulci ;  others  are  shortened,  and  terminate  in 
rounded  nodules,  with  a  narrow  pedicle  connecting  them  with  the  proximal 
phalanx. 

Webbing  of  the  Fingers  or  Syndactylism  is  occasionally  met  with.  In 
this  condition  a  cutaneous  septum  unites  contiguous  fingers.  Sometimes  the 
malformation  is  confined  to  one  digital  interspace,  and  then  it  is  usually  that 
between  the  index  and  middle  fingers.  In  other  cases  it  occupies  two  or  all 
three  interspaces.  The  web  is  a  tolerably  thick  septum  of  skin,  narrow  at  the 
base,  broader  above.  _  It  may  extend  the  whole  length  of  the  fingers,  or  only  a 
portion.  The  web  does  not  interfere  with  the  movements  of  the  fingers  in 
flexion  or  extension. 

This  deformity  is  not  easily  remedied  by  operation.  It  would  seem 
extremely  simple  to  divide  the  web  and  to  keep  the  fingers  apart  while  the 
raw  surfaces  are  healing,  but  experience  has  shown  that  this  treatment  leaves 
the  patient  little  better  than  before  the  operation,  as  gradual  union  of  the  raw 
surfaces  advances  from  the  angle  in  spite  of  all  that  can  be  done  to  prevent  it. 
To  overcome  this  difficulty  it  has  been  suggested  to  make  a  punctm-e  through 
the  web  at  the  base  of  the  space  between  the  fingers,  and  to  pass  through  this 
a  piece  of  glass  rod  or  metal,  which  may  be  worn  until  the  wound  thus  made 
is  completely  covered  by  epithelium.  When  this  healing  is  complete,  the  wet 
may  be  slit  up  without  risk  of  re-union  proceeding  from  the  angle  between 
the  fingers. 

When  the  septum  is  sufficiently  thick,  the  following  operation,  invented  by 
Didot  of  Liege,  may  be  advantageously  practised.  Supposing  the  index  and 
middle  fingers  to  be  webbed,  the  following  would  be  the  procedure  to  be 
adopted,  which  is  of  course  equally  applicable  to  any  of  the  other  fingers  : 
1.  The  Surgeon  makes  an  incision  along  the  median  line  of  the  palmar  aspect 
of  the  index  finger,  extending  the  whole  length  of  the  web.  2.  Two  small 
transverse  incisions  are  now  made  at  the  upper  and  lower  ends  of  this  longi- 
tudinal incision,  extending  from  it  to  the  ends  of  the  web.  3.  The  rectangular 
flap  thus  defined  is  dissected  back  as  thick  as  possible,  so  that  its  back  con-e- 
sponds  to  the  mid-line  of  the  web.  4.  A  corresponding  longitudinal  incision 
is  now  made  along  the  dorsal  surface  of  the  middle  finger,  but  comes  rather 
further  down  on  the  hand.  The  two  transverse  incisions  at  its  upper  and 
lower  ends  are  next  made  ;  the  flap  thus  defined  is  dissected  back,  and  when 
the  knife  reaches  the  mid-line  of  the  web  the  two  fingers  will  be  found  to  be 
separated,  5,  The  next  and  last  step  of  the  operation  is  to  wrap  each  flap 
round  the  raw  surface  of  the  finger  to  which  it  continues  to  be  attached,  and 
to  fix  it  in  position  by  a  sufiicient  number  of  horsehair  or  fine  catgut  stitches. 
Thus  the  raw  surface  on  the  index  finger  will  be  covered  by  the  flap  taken 
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from  the  dorsum  of  the  middle  and  vice  versd,  as  is  seen  in  the  accompanying- 
diagram  (Fig.  OoO). 

In  the  accompanying  cut  (Fig.  64:0),  transverse  sections  of  the  fingers  are 
shown.  The  operation  should  not  be  undertaken  at  too  early  an  age,  as  the 
small  size  of  the  parts  makes  it  difficult  to  do  it  efficiently.  It  is  doubtful  also 
if  the  result  in  after-life  is  always  satisfactory.  I  have  known  of  a  case  in 
which  the  scars  in  the  site  of  the  divided  webs  seemed,  by  contraction  and 
want  of  growth,  to  have  led  to  deformity  of  the  fingers  even  more  crippling 
than  the  original  webbing,  and  ultimately  necessitating  partial  amputation  of 


Fig.  639. — Diagram  of  Flaps.    Operation  for  Woljbed 
Finger,  with  thiclv  Septum. 


a  ■— .•     h  c 


Fig.  (540. — 0.  The  lines  of  the  two  incisions 
uniting,  so  as  to  divide  the  Web  and  leave 
a  Flap  on  each  side.  h.  The  Flaps  de- 
tached from  tlie  opposite  Fingers  to  those 
to  which  they  are  adherent,  c.  The  Flaps 
applied  to  the  Fingers,  and  covering  in  the 
niw  and  exposed  surfaces. 


one  finger  which  was  hopelessly  distorted  and  flexed  into  the  palm.  If  two 
fingers  only  are  webbed,  they  may  be  left  until  the  hand  is  fully  grown  before 
operation. 

DEFORMITIES    OF    THE    LOWER  LIMB. 

Ankylosis  of  the  Hip  has  been  already  described  (p.  463),  and  Con- 
genital Dislocation  (Vol.  I.,  p.  662). 

DEFORMITIES    OP    THE    LEG   AND  FOOT. 

Enock-knee. — The  deformity  termed  Genu  Valgum,  Knock  or  X-Knee, 

usually  affects  both  extremities,  though  it  is  generally  more  fully  developed  in 
one  than  in  the  other.  In  it  the  knee  forms  the  apex  of  a  triangle,  the  base  of 
which  would  be  represented  by  a  line  drawn  from  the  trochanter  to  the  outer 
ankle.  Knock-knee  arises  at  two  periods  of  life  ;  first,  during  early  child- 
hood, when  it  is  usually  the  result  of  rickets,  and  is  most  frequently  conjoined 
with  some  curvature  of  the  bones  of  the  leg  ;  and  secondly,  about  puberty, 
when  it  is  due  to  relaxation  of  the  ligaments,  and  is  frequently  the  result  of 
carrying  heavy  weights.  At  this  period  it  is  often  conjoined  with  weak  ankles 
and  splay-foot.  In  many  cases  the  flat  and  everted  foot  is  probably  the  primary 
affection.  Bock  states  that  out  of  221  cases  which  he  examined,  17  originated 
about  the  period  of  the  first  dentition,  and  200  between  that  age  and  the  15th 
or  18th  year.  Some  occupations  are  said  to  predispose  to  it,  smiths  being 
especially  hable  to  the  deformity.  In  whatever  way  knock-knee  arises  there  is 
relaxation  or  stretching  of  the  internal  lateral  ligament  ;  the  biceps,  the 
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external  lateral  ligament,  and  often  the  vastus  externus  are  tense ;  and  the 
patella  is  thrown  outwards.  In  cases  which  arise  directly  from  weakness  and 
relaxation  of  the  ligaments,  Little  states  that  a  distinct  gap,  often  of  consider- 
able width,  may  be  felt  between  the  inner  side  of  the  head  of  the  tibia  and 
the  femur.  From  an  early  period  in  the  rickety  form,  and  at  a  later  stage  in 
cases  of  simple  relaxation  of  the  ligaments,  the  bones  become  altered  in  form. 
The  internal  condyle  is  elongated,  sometimes,  according  to  Macewen,  to  the 
extent  of  an  inch.  It  is  evident  that  in  knock-knee  the  pressure  in  standing 
would  be  somewhat  lessened  on  the  inner  side,  the  weight  being  unduly 
thrown  upon  the  outer  condyle.  It  is  believed  that  as  the  result  of  this  the 
growth  of  the  outer  condyle  is  arrested,  and  that  of  the  inner  is  exaggerated. 
The  lengthening  of  the  inner  condyle  is  not  accompanied  by  a  coiTesponding 
increase  in  its  antero-posterior  diameter,  consequently  when  the  knee  is  flexed 
the  deformity  disappears.    In  some  cases  the  lowering  of  the  inner  condyle  is 

due  to  a  rickety  curve  in  the  femur  immediately 
above  the  articular  end.  In  extreme  cases  of 
knock-knee  the  joint  is  often  capable  of  some 
degree  of  over-extension,  the  leg  at  the  same 
time  rotating  outwards. 

Treatment. — 'If  seen  in  the  earliest  stage 
the  feet  should  be  examined,  as  much  benefit 
or  even  a  cure  of  the  deformity  of  the  knee 
may  result  from  proper  treatment  directed  to 
the  correction  of  splay-foot.  If  the  deformity 
in  the  knee  is  more  marked,  but  still  not 
extreme,  the  treatment  consists  in  applying  an 
apparatus  consisting  of  a  well-padded  iron 
stem  along  the  outside  of  the  leg  and  thigh  ; 
this  must  extend  from  the  trochanter  to  the 
outer  ankle,  being  fixed  to  a  pelvic  band  at  the 
upper  part,  and  into  a  boot  below  (Fig.  641). 
Where  it  corresponds  to  the  knee  it  should  be 
Fis.  64i.-ApparatusforKnock.ic„ee.    provided  with  a  hinge,  and  should  have  a 

broad  well-padded  strap  passing  over  the  inner 
side  of  the  joint,  and  attached  by  buckles  to  the  stem,  in  such  a  way  that  by 
tightening  these  the  knee  may  be  drawn  outwards.  This  apparatus  should  be 
constantly  worn  for  many  months  ;  and,  if  properly  adapted,  may  effect 
a  cure. 

When  the  defonnity  is  of  old-standing,  and  any  attempt  to  correct  it  causes 
marked  tension  of  the  parts  about  the  outer  side  of  the  joint,  it  has  .been 
recommended  to  divide  the  biceps  tendon  subcutaneously,  care  being  taken 
not  to  injure  the  external  popliteal  nerve.  This  treatment,  however,  cannot 
be  of  much  service,  as  in  all  well-marked  cases  the  persistence  of  the  deformity 
is  due  to  the  alteration  above  described  in  the  bones. 

In  those  cases  in  which  the  alteration  in  the  bones  is  such  that  there  is  no 
hope  of  restoring  the  limb  to  its  natural  position  by  the  simple  means  above 
described,  the  patient  must  be  submitted  to  some  operative  procedure,  or  left 
to  endure  his  deformity  unrelieved. 

During  the  last  few  years  numerous  methods  have  been  devised  with  the 
object  of  con-ecting  the  deformity.    The  simplest  of  these  is  that  of  Delore  of 
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iijons.  It  consists  simply  in  forcibly  straightening  the  limb  ;  the  leg  being 
extended,  the  Surgeon  places  his  knee  against  the  prominent  inner  condyle 
and  grasping  the  ankle  in  one  hand  and  the  upper  part  of  the  thigh  in  the 
other,  he  gradually  applies  sufficient  force  to  bring  the  limb  straight.  He 
continues  the  force  from  five  minutes  to  half  an  hour,  till  the  object  is 
attained.  The  limb  at  last  yields,  a  sensation  of  something  tearing  being  felt, 
Delore  states  that  the  lower  epiphysis  of  the  femur  is  separated,  but  what 

actually  takes  place  is  somewhat  uncertain,  and  must 
be  left  to  chance.  This  method  of  treatment  has 
been  very  successful  in  its  inventor's  hands,  but  in 
this  country  it  has  not  yielded  results  equal  to  those 
obtained  by  antiseptic  osteotomy. 

Antiseptic   osteotomy  has  for  its  object  the 
restoration  of  the  lengthened  inner  condyle  to  its 
normal  level.    It  is  impossible  here  to 
do  more  than  mention  many  of  the 
methods   that  have   been  employed 
with  this  object.    In  1875,  Annandale 
opened  the  joint  and  removed  the 
prominent  portion  of  the  inner  condyle 
with  the  saw.     This  bold  operation 
was  completely  successful,  but  since 
the  introduction  of  simpler  methods  it 
has   not   been   repeated.     In  187fi 
Ogston  performed,  for  the  first  time, 
the  operation  of  sawing  off  the  inner 
condyle   obliquely  by  means  of  an 
Adams's  saw  (Fig.  607),  introduced 
through  a  puncture  made  in  the  skin 
above  the  inner  condyle.     In  1878 
Macewen  modified  the  operation  by 
removing  a  wedge-shaped  piece  of  bone 
in  the  line  of  Ogston's  saw  cut,  but 
without  penetrating  so  deeply  as  the 
articular  cartilage,  and  Eeeves  at  the 
same   time   suggested    dividing  the 
condyle  with  a  chisel  stopping  just 
short  of  the  cartilage.    In  1878  Bar- 
well,  regarding  the  deformity  not  merely 
as  a  lengthening  of  the  inner  condyle, 
but  as  an  obliquity  of  the  whole  lower  epiphysis,  cut  through  the  femur  with  a 
chisel  a  little  above  the  epiphysis  from  the  outer  side,  and  subsequently  after 
■  some  weeks  divided  the  tibia  and  fibula  in  the  same  way  about  one  inch  below 
the  articular  surfaces.   Lastly,  Macewen  introduced  the  method  of  dividing  the 
I  femm-  only,  immediately  above  the  epiphysis,  and,  at  the  present  time,  this 
method  is  almost  universally  adopted  in  preference  to  all  others.    It  has  the 
.gi-eat  advantage  of  being  simple  and  easy  of  performance,  free  from  danger, 
and  of  not  implicating  either  the  epiphysis  or  the  joint.    The  operation  is 
thus  performed.    The  limb  should  be  laid  fully  extended  on  its  outer  side  on 

bag  of  wet  sand.    A  sharp-pointed  scalpel  is  then  introduced  on  the  inside  of 
VOL.  ir. 


Fi^.  642. — Knock-knee  :  ft,  line 
of  division  in  Macewen's 
operation ;  h,  in  Ogston's 
operation. 


Fig.  643.  —  Mac- 
ewen's osteo- 
tome. 
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the  thigh,  "at  a  point  where  the  two  following  lines  meet, — one  drawn  transversely 
a  finger-breadth  above  the  superior  tip  of  the  external  condyle  and  a  longi- 
tudinal one  drawn  half  an  inch  i]i.  front  of  the  adductor  niagnus  tendon." 
The  incision  is  made  vertically  upwards,  and  should  be  about  three-quarters 
of  an  inch  in  length,  being  slightly  longer  than  the  breadth  of  the  chisel  to 
,  be  used.    The  scalpel  must  ])e  carried  directly  down  to  the  bone,  and  the 
osteotome  must  be  inserted  along  it  as  it  is  withdi-awn  and  then  turned,  so 
that  its  cutting  edge  is  at  right  angles  to  the  incision  and  to  the  shaft  of  the 
femur.    The  femur  is  then  divided  for  more  than  two-thirds  of  its  thickness, 
the  chisel  being  taken  in  and  out  of  the  wound  as  little  as  possible.  The 
mallet  should  have  a  heavy  metal  head  and  a  short  wooden  handle.    The  cut 
in  the  bone  must  be  parallel  to  the  articular  sui-face  of  the  femur,  which  will  l)e 
more  oblique  than  natural,  owing  to  the  abnormal  length  of  the  inner  condyle. 
The  anterior  and  posterior  layers  of  compact  tissue  must  not  be  neglected,  and 
when  dividing  the  posterior  extra  caution  must  be  used  lest  the  chisel  should 
be  driven  into  the  popliteal  vessels.    When  two-thirds  of  the  bone  have  been 
divided  the  remainder  is  fractured.    If  the  patient  be  fully  grown,  and  the 
bone  of  some  size,  two  or  three  chisels  may  be  used  successively,  the  first  being 
the  thickest.    The  operation  should  be  performed  with  all  antiseptic  precau- 
tious, and  an  antiseptic  dressing  applied  after  it,    Macewen  has  always 
employed  the  carbolic  spray  and  the  carbolic  gauze  dressings.    If  the  incision 
is  made  in  the  proper  place  no  vessel  requiring  ligature  is  wounded.  No  sutures 
should  be  put  into  the  wound  unless  it  is  of  unusual  size.    The  di-essing  may 
be  left  unchanged  for  one  or  two  weeks,  unless  some  discharge  shows  out  fi-om 
under  it,  as  it  may  do  at  the  end  of  the  first  twenty-four  hours.    After  the 
operation  the  limb  may  be  placed  on  any  convenient  splint  for  the  first  day  or 
two,  until  it  is  seen  if  the  dressing  requires  changing,  after  which  a  plaster-of- 
Paris  bandage  should  be  applied.    The  age  at  which  the  operation  should  be 
performed  has  been  the  subject  of  much  difference  of  opinion.  Ex-perience  has 
shown  that  if  done  too  early  relapse  is  very  likely  to  take  place.    As  a  rule  it 
should  not  be  performed  in  children  under  ten.    Before  that  age  the  deformity 
can  usually  be  corrected  by  proper  apparatus,  aided  by  forcible  straightening 
not  carried  to  the  extent  of  separation  of  the  epiphysis.    The  results  of  the 
operation  have  been  extremely  satisfactory.    Up  to  July  31st,  1884,  Macewen 
had  operated  on  804  limbs  belonging  to  409  patients,  varying  in  age  from  7 
to  46.    In  8  cases  only  did  suppuration  take  place.    In  5  cases  the  operation 
was  followed  by  death,  but  in  none  of  these  was  the  fatal  result  directly  due  to 
the  osteotomy,  one  dying  of  tubercular  meningitis,  one  of  phthisis,  two  of 
diphtheria,  and  one  of  pneumonia,  which  had  commenced  before  the  operation 
was  performed.    The  average  duration  of  the  treatment  is  about  ten  weeks, 
six  in  splints  and  four  in  hospital  or  at  home  learning  to  walk.    The  patient 
is  usually  fully  restored  to  activity  in  three  months  from  the  time  of 
operation. 

Genu  Varum.,  Genu  Extrorsum  or  Bow-knees,  is  the  reverse  of  genu 
valgum.  It  is  almost  invariably  the  result  of  rickets,  and  is  associated  with 
rickety  curves  of  the  tibia  and  femur.  It  commences  in  early  childliood,  and 
may  then  be  remedied  by  properly  constructed  splints.  If  not  cured  at  this 
age  osteotomy  may  be  required  later  on.  It  may  be  necessary  to  divide  the 
tibia  well  as  the  femur. 

Genu  Recurvatum  is  a  rare  congenital  malformation  in  which  the  leg  is  in 
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;i  position  of  over-extension.  It  is  believed  to  be  due  to  accidental  extension 
instead  of  flexion  of  the  lower  extremities  in  utero.  It  is  sometimes  associated 
with  spina  bifida.  In  some  cases  the  patella  has  been  either  imperfectly 
developed  or  absent.  Great  benefit,  or  even  cure,  may  be  effected  by  the 
early  application  of  an  apparatus  gradually  bringing  the  limb  into  the  flexed 
position. 

Coutractiou  of  the  ILnee. — In  this  condition  the  knee  is  fixed  in  a  flexed 
position.  In  severe  cases  the  patient  cannot  put  the  foot  to  the  ground  ; 
hence  the  limb  becomes  useless  for  the  purpose  of  progression.  But  a  leg  with 
a  badly  contracted  knee  is  worse  than  useless — it  is  a  positive  incumbrance  ; 
the  limb  projects  behind  in  a  most  awkward  manner,  swaying  as  the  body 
moves  round,  constantly  in  the  way  and  liable  to  injury.  From  want  of  use, 
the  nutrition  of  the  hmb  becomes  impaired,  the  foot  is  cold,  the  circulation  in 
it  is  languid,  and  the  toes  become  liable  to  chilblains  and  troublesome  ulcera- 
tion. In  the  less  severe  forms  of  contracted  knee,  the  inconvenience,  though 
not  so  great  as  that  just  described,  is  very  considerable  ;  for,  as  the  patient 
can  never  bring  the  heel  or  sole  to  the  ground,  he  rests  insecurely  on  the  tips 
of  his  toes,  and  walks  but  unsteadily  with  the  aid  of  a  crutch  or  stick. 

Varieties. — This  deformity  may  be  of  two  kinds: — 1.  It  may  consist  of  simple 
flexion  of  the  leg  on  the  thigh,  at  a  greater  or  less  angle,  and  with  more  or  less 
mobility,  according  to -the  degree  of  ankylosis.  2.  In  addition  to  this,  there 
may  be  horizontal  displacement  of  the  bones,  the  head  of  the  tibia  being 
thrown  backwards,  the  femur  and  patella  projecting  more  than  is  natural. 

In  examining  a  case  of  contraction  of  the  knee-joint,  the  patient  should  be 
placed  on  his  face,  with  the  thigh  extended.  The  leg  on  the  affected  side  will 
then  be  raised  more  or  less  perpendicularly,  and  the  amount  of  contraction 
may  be  accurately  judged  of  by  the  angle  that  it  forms  with  the  thigh.  The 
degree  of  mobility  also  may  readily  be  ascertained. 

Causes. — Contraction  of  the  knee-joint  may  arise  from  a  great  variety  of 
pathological  conditions.  Some  of  these  are  altogether  external  to  the  joint, 
.being  seated  in  the  nerves  or  muscles  of  the  limb  ;  whilst  others,  and  the 
majority,  consist  in  some  morbid  change  that  has  taken  place  within  the  joint 
itself  in  its  ligamentous  or  osseous  structures.  As  the  contraction  depends  on 
such  very  varied  causes,  the  treatment,  having  reference  to  the  cause  as  well 
as  to  the  actual  morbid  conditions,  must  be  equally  diversified. 

Contraction  from  Nervous  Irritation  is  usually  associated  with  general 
hysteria,  of  which  it  is  but  a  local  symptom,  and  commonly  occurs  in  girls  and 
young  women.  In  this  form  of  contraction  there  is  no  evidence  of  disease 
within  the  joint ;  no  redness,  swelhng,  or  other  sign  of  inflammation  ;  but 
there  is  great  pain  and  tenderness  about  it.  This  pain,  as  usual  in  hysterical 
cases,  is  superficial  and  cutaneous.  It  is  not  confined  to  the  articulation, 
but  radiates  to  some  distance  beyond  it.  Any  attempt  at  straightening  the 
limb  not  only  greatly  increases  the  pain,  but  also  calls  the  adjoining  muscles 
into  such  forcible  action  that  it  is  impossible  to  improve  the  position.  These 
local  symptoms  are  connected  with  the  ordinary  signs  of  a  hysterical  tempera- 
ment, with  spinal  irritation,  and  often  with  uterine  derangement. 

The  Treatment  of  these  cases  of  hysterical  contraction  of  the  knee  is  simple. 
.The  first  thing  to  be  done  is  to  straighten  the  limb.  This  can  be  eflFected  only 
by  putting  the  patient  under  the  influence  of  an  ansesthetic,  when,  all  sensibility 
.being  suspended,  the  muscular  opposition,  which  is  partly  voluntary,  and  no 
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doubt  in  some  measure  reflex,  is  no  longer  called  into  action,  and  the  limb 
falls  of  its  own  accord  almost  into  the  straight  position,  in  which  it  must  be 
retained  by  means  of  a  back  splint,  lest  the  retraction  recur  with  returning 
consciousness  ;  and  then,  the  hysterical  condition  being  removed  by  treatment 
calculated  to  improve  the  general  health,  the  tendency  to  the  return  of  the 
deformity  will  be  obviated. 

We  occasionally  see  contraction  of  the  knee  from  spasmodic  action  of  the 
hamstrings,  produced  by  some  irritation  applied  to  the  nerves  at  a  distance 
from  the  part. 

Contraction  from  Inflammation  of  the  Enee. — In  inflammation  of 
the  knee,  the  patient  instinctively  places  the  limb  in  the  semiflexed  position, 
as  being  that  in  which  there  is  least  tension  exercised  on  the  structures  that 
enter  into  the  joint.  This  position,  which  is  immediately  assumed  on  the 
occurrence  of  acute  and  active  inflammation  in  the  joint,  comes  on  more 
gi-adually  in  cases  of  subacute  inflammation  ;  and  here  the  symptoms  of 
disease  in  the  joint  may  be  so  slight  that  the  contraction  may  be  considered 
the  chief  aihnent,  and  engross  too  exclusively  the  Surgeon's  attention. 

Chronic  Contraction. — The  next  class  of  cases  that  we  have  to  consider 


condition ;  and,  3,  Osseous  Ankylosis.  Each  of  these  varieties  will  require 
separate  consideration,  as  each  demands  a  special  mode  of  treatment  for  its 
cure. 

1.  Those  cases  of  contraction  of  the  knee  that  depend  on  Consol}dafio7i  of 
the  Ligamentous  Stritctures  in  and  around  the  joint,  resulting  from  former 
inflammatory  attacks,  are  the  most  numerous,  and  the  most  amenable  to 
treatment.  When  the  capsule  and  ligaments  are  the  parts  chiefly  aflfected, 
the  inflammation  has  usually  been  of  a  rheumatic  character.  When  the 
internal  structures  have  been  disorganized,  and  fibrous  bands  have  formed 
within  the  joint,  the  inflammation  has  generally  been  tubercular.  In  these 
cases  the  knee  is  usually  fixed  at  or  near  a  right  angle,  and  is  capable  of 
but  very  limited  motion.  The  hamstring  muscles  are  not  tense,  unless 
the  knee  is  extended  to  its  utmost;  and,  indeed,  in  some  cases  they  are 
flaccid,  and  feel  soft.  Not  unfi-equently  the  leg  can  be  extended  up  to  a  certain 
point,  with  as  much  freedom  as  in  the  natural  state,  and  then  further  move- 
ment is  checked  by  a  sudden  stop.  If  this  be  not  dependent  on  the  tibia, 
coming  into  contact  with  an  ankylosed  patella,  it  is  owing  to  shortening  of  the 


Fig.  G44. — Chronic  Contraction  of  Knee-joint ;  Head 
of  Tibia  drawn  backwards. 


are  those  of  a  more  chronic  and 
intractable  kind,  lasting  often  for 
years,  dependent  upon  structural 
lesions  of  a  deep  and  important 
character  in  and  around  the  joint, 
and  requiring  very  active  surgical 
interference  for  their  cure.  Those 
chronic  forms  of  contracted  knee 
appear  to  range  themselves  in  thi-ee 
distinct  varieties,  being  dependent 
on  :  1,  Consolidation  and  Contrac- 
tion of  the  Ligamentous  Structures 
in  or  around  the  joint ;  2,  Per- 
manent Contraction  of  the  Muscles, 
with  or  without  the  last-named 
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ligament  of  Winslow,  or  of  the  anterior  crucial  ligament,  or  to  the  formation 
of  adhesions  within  the  joint.    In  this  form  of  contraction,  the  knee  is  often 
much  distorted,  in  consequence  of  the  head  of  the  tibia  being  partially  dislo- 
cated backwards,  the  femrn-  having  its  axis  directed  more  or  less  on  one  side, 
most  commonly  inwards,  constituting  a  kind  of  genu  valgum.    In  fact,  in 
these  cases  the  distortion  of  the  limb  is  of  a  threefold  character  ;  there  are, 
1,  contraction  in  the  angular  direction  backwards  ;  2,  displacement  of  the 
head  of  the  tibia  backwards  from  the  lower  end  of  the  femur,  which  projects 
considerably  forwards  ;  and  3,  rotation  of  the  leg  and  foot  outwards.  The 
angular  contraction  is  dependent  upon  adhesions  in  the  joint,  and  on  the 
gradual  tendency  to  flexion  that  all  inflamed  joints  assume.    The  partial  dis- 
location backwards  is  dependent  on  softening  and  consequent  relaxation  of 
the  posterior  crucial  ligament,  and  partly  also  of  the  lateral  ligaments.  When 
the  head  of  the  tibia  is  displaced  backwards,  it  will  sometimes  be  found  that 
the  ligamentum  patellar  has  been  either  partially  absorbed,  and  thus  weakened ; 
or  that  it  is  elongated,  the  patella  being  drawn  upwards  or  to  one  side.  In 
either  way,  the  action  of  the  extensor  muscles  of  the  thigh  upon  the  head  of 
the  tibia  is  weakened  ;  aud  that  bone,  being  consequently  brought  under  the 
influence  of  the  hamstrings,  which  also  act  more  advantageously  in  the  flexed 
position,  is  drawn  backwards  (Fig.  644).    In  those  cases  in  which  there  is 
lateral  rotation  of  the  tibia,  the  faulty  position  arose  either  from  the  attitude 
that  limb  was  allowed  to  assume  during  the  progress  of  the  disease  in  the  joint, 
or  the  leg  was  rotated  outwards  by  the  action  of  the  biceps  overcoming  that 
of  the  inner  hamstrings. 

When  the  knee  has  been  chronically  contracted  for  some  length  of  time, 
the  ligamentum  posticum  becomes  permanently  shortened  from  adhesion  of 
the  sides  of  the  folds  into  which  it  is  thrown  by  relaxation.  And  a  similar 
shortening  takes  place  also  in  the  anterior  crucial  ligament  when  it  is  relaxed 
by  displacement  of  the  head  of  the  tibia  backwards.  Hence  the  condition  of 
these  ligaments  offers  the  chief  obstacle  to  extension. 

Treatment  of  Contraction  of  the  Knee. — Extension  of  the  limb  will 
prove  sufiicient  when  there  is  simple  angular  contraction.    This  may  be  done 
either  gradually  by  means  of  the  screw-splint  behind  the  knee,  or  forcibly  and 
at  once,  under  the  influence  of  anaesthetics.    I  prefer  the  latter  method,  not 
only  as  being  the  speediest,  but  as  being  perfectly  safe  and  effectual.  The 
mode  of  effecting  forcible  extension  is  as  follows.    The  patient  being  ftdly 
under  the  influence  of  an  anesthetic,  and  lying  on  his  face,  the  Surgeon, 
standing  above  him,  seizes  the  foot  of  the  affected  limb  with  one  hand,  whilst 
with  the  other  he  steadies  the  limb  just  above  the  knee.    He  now  extends  the 
leg  gi'adually  but  forcibly  ;  as  it  comes  forwards,  the  bands  of  adhesion  in  and 
around  the  joint  will  be  felt  and  heard  to  give  way  with  loud  snaps  and 
,  cracks,  distinctly  audible  at  some  distance.    Should  there  be  much  resistance 
within  the  joint,  the  Surgeon  may  apply  his  own  knee  or  elbow  to  the 
upper  surface,  and  thus  increase  the  force  with  which  the  limb  is  acted  upon. 
In  this  way  I  have  never  found  any  contractions  of  the  kind  now  under 
consideration  able  to  resist  the  Surgeon's  efforts,  nor  any  dilBculty  in  effect- 
ing at  once  the  extension  of  the  limb.    Nor  have  I  ever  seen  any  evil  con- 
sequences result ;  indeed,  it  is  surprising  to  what  an  amount  of  force  a  joint 
that  has  been  contracted  for  any  length  of  time  may  be  subjected  without  in- 
convenience.   Beyond  some  pain  for  a  few  days,  and  slight  heat,  easily 
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subdued  by  evaporating  lotions,  I  liave  never  seen  any  ill  results  arise  ;  but 
cave  must  be  taken  that  no  inflammation  is  going  on  within  the  joint  at 
the  time  of  this  manipulation,  for,  if  this  were  present,  the  operation  would 
certainly  be  followed  by  injurious  results.  After  extension  has  been  made, 
the  limb  should  be  fixed  on  a  long  splint,  well  padded,  or  on  a  Thomas's 
knee-splint,  some  evaporating  lotions  applied,  and  the  patient  kept  in  bed  for 
a  few  days,  after  which,  with  the  aid  of  a  starched  bandage,  he  may  walk 
about. 

When  the  triple  displacement  which  has  already  been  refeiTed  to  exists — 
viz.,  angular  contraction,  displacement  of  the  head  of  the  tibia  l^ackwards, 
and  rotation  of  the  limb  outwards — simple  extension  is  no  longer  sufficient  to 
remedy  the  deformity.  In  these  cases  the  hamstring  tendons  often  require 
division,  generally  on  both  sides — sometimes  only  the  external  one  ;  and 
extension  may  then  be  eflfected,  either  forcibly,  or  by  the  gradual  and  slow 
action  of  rack-and-pinion  apparatus.  When  extension  is  complete,  the  back- 
ward displacement  of  the  head  of  the  tibia  may  still  occasion  considerable 
deformity  and  weakness  of  the  limb  (Fig.  645).  This  condition  is  best 
removed  by  the  use  of  the  instrument  of  which  the  sketch  on  next  page 
(Fig.  646)  is  a  good  representation  ;  it  was  designed  and  constructed  by 
that  excellent  surgical  mechanician,  Mr.  Bigg.  The  diagram  represents 
a  limb  with  the  tibia  displaced  backwards,  the  angular  contraction  having 
been  remedied.  In  the  centres  of  the  lower  end  of  the  thigh-bone  and  of 
the  head  of  the  tibia,  two  letters  (X  and  Z)  are  placed  to  designate  the  axis  of 
each  bony  head,  beneath  and  above  which  the  displaced  joint  has  formed  its 
abnormal  axis.  The  dotted  lines  represent  the  leverage  formed  by  the 
cylindrical  surface  of  the  tibia  and  thigh-bone.  The  arrows  are  placed 
in  such  a  direction  as  the  bones  would  take  in  resuming  their  normal  position. 
It  will  readily  be  seen  that  any  instrument  capable  of  acting  in  the  mechani- 
cal directions  shown  by  the  arrows,  Avould  not  only  accomphsh  the  restoration 
of  the  joint,  but  extend,  if  contracted,  the  extremities  of  both  femur  and  tibia. 
An  additional  advantage  that  this  instrument  possesses  over  any  other  with 
which  I  am  acquainted,  is  the  application  of  spring-power,  by  means  of  which 
flexion  of  the  knee  becomes  an  element  towards  the  restoration  of  its  utility. 
Instead  of  muscular  action  being  arrested,  and  atrophy  of  the  limb  being 
thus  produced,  movement  is  conducive  to  the  perfect  action  of  the  apparatus ; 
so  that  the  patient  experiences  but  little  inconvenience  from  its  use,  all  the 
ordinary  positions  assumed  by  the  knee  in  walking,  sitting,  or  standing  being 
preserved.  By  this  form  of  apparatus,  then,  three  important  points  are 
secured  :  viz.,  replacement  of  the  head  of  the  tibia,  extension  of  the  angle  of 
the  leg,  and  free  muscular  action  during  the  period  of  treatment. 

In  Fig.  646,  A  and  B  are  two  levers,  composed  of  metal,  corresponding  in 
their  direction  to  the  perpendicular  position  of  the  thigh-bone  and  tibia.  C 
and  D  are  two  axes,  placed  exactly  coincident  with  the  centres  of  the  articular 
ends  of  the  bones.  E  and  F  are  two  powerful  springs,  acting  in  opposing 
directions  ;  viz.,  in  those  indicated  by  the  arrows  in  Fig.  645.  Thus  F  presses 
the  lever  B  in  a  forward  direction,  bearing  the  end  of  the  tibia  forward,  whilst 
E  presses  the  lever  A  in  a  backward  direction,  bearing  the  end  of  the  thigh- 
bone backward.  As  C  and  D  are  found  acting  above  and  below  the  actual  axis 
of  the  knee-joint,  they  mutually  influence  the  point  formed  by  the  apposition 
of  the  heads  of  the  tibia  and  thigh-bone  ;  and  as  it  has  already  been  exi^lained 
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that  the  thigh-bone  really  offers  a  fixed  resistance,  and  the  tibia  moves  beneath 
it,  the  head  of  the  latter  bone  is  brought  forward  in  a  semicular  direction 
consequent  on  the  upper  centre  (C)  being  a  fixed  point,  and  the  lower  centre  (D) 
rotating  around  it.  G  is  an  elastic  knee-cap  ;  H,  a  padded  plate.  When  the 
ligaments  are  tense,  there  is  a  chance  of  pressing  the  anterior  surface  of  the 
tibia  against  the  posterior  surface  of  the  thigh-bone.  This  is  readily  obviated 
by  having  the  shaft  (A)  made  to  elongate,  when  the  centre  (C),  being  a  little 


Fig.  045  .  —  Knee- 
.joint  aftei-  Extension  : 
Head  of  Tibia  thrown 
Baclvwarcls. 


Fig.  (546.— Apparatus  for  restoring 
Position  after  Extension  of  Contracted 
Knee-joint. 


lowered,  pushes  the  lever  (B)  downwards,  carrying  the  tibia  with  it,  and  thus 
separating  the  osseous  surfaces  of  the  joint. 

2.  The  next  class  of  cases  of  contracted  knee  that  we  have  to  consider  is 
that  in  which  the  Hamstrings  are  Contracted,  either  alone  or  in  addition  to 
those  results  of  chronic  inflammation  within  the  joint  that  have  just  been 
described.  In  these  cases  the  hamstrings  will  be  found  to  be  tight;  and, 
in  proportion  as  the  leg  is  extended  on  the  thigh,  they  will  become  more 
tense,  until  at  last  all  further  extension  is  resisted,  apparently  by  their  traction, 
and  not  by  any  sudden  check  or  stop  within  the  joint  itself. 

Division  of  the  Hamstring  Tendons  is  in  ordinary  cases  unattended 
by  any  difficulty,  provided  the  Surgeon  introduce  the  tenotome  close  to 
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the  side  of  the  tendon  to  be  divided,  and  cut  in  a  direction  from  the 
popliteal  aspect  towards  the  skin.  The  outer  hamstring  will  usually  be 
found  to  be  the  most  tense,  and  should  first  be  divided.  In  doing  this, 
the  external  popHteal  nerve  might  appear  to  be  in  danger  ;  but  this  may 
be  avoided  by  keeping  the  side  of  the  tenotome  well  against  the  inner 
qdge  of  the  biceps  tendon,  then  turning  the  edge  outwards,  when  passed 
deeply  enough.  The  semitcndinosus  next  requires  division.  The  semi- 
membranosus need  not  often  be  cut  across.  After  the  division  of  the  tendons, 
tense  aponeurotic  bands  will  not  unfrequently  be  found  to  stretch  along  one  or 
both  sides,  or  perhaps  down  the  centre  of  the  popliteal  space.  This  may  lead 
to  the  idea  on  the  part  of  the  Surgeon  that  he  has  not  fairly  cut  the  tendons 
across  ;  but  this  is  an  error.  The  bands  alluded  to  are  condensed  sharp- 
edged  prolongations  of  the  fascia  lata,  formed  during  the  period  of  contraction 
of  the  joint  by  the  shrinking  and  thickening  of  this  membranous  expansion. 
Such  condensations  as  these  had  better  be  left  untouched,  as  they  will  readily 
stretch  out  under  gradual  extension,  or  be  ruptured  by  forcible  traction  of  the 
limb.  If,  on  the  other  hand,  the  Surgeon  be  tempted  by  their  apparently 
superfi^cial  and  safe  position  to  proceed  to  their  division,  he  may  be  brought 
more  closely  into  contact  with  the  popliteal  vessels  than  is  desirable.  In 
these  cases,  the  anatomical  relations  of  parts  are  so  much  altered  by  the 
narrowing  of  the  popliteal  space,  and  by  the  projection  of  the  head  of  the 
tibia  backwards,  or  by  its  lateral  rotation,  that  the  Surgeon  is  unable  to 
calculate  with  suflS.cient  nicety  the  position  of  the  large  vessels  and  nerves, 
and  he  may  thus  injure  one  or  other  of  these  at  a  time  when  he  thinks  that 
he  is  operating  at  a  safe  distance  from  them. 

After  division  of  the  hamstrings,  the  knee  does  not  commonly  come  readily 
into  the  straight  position,  owing  to  the  shortening  of  the  ligament  of  Winslow 
and  the  anterior  crucial  ligament,  and  gxadual  extension,  by  means  of  proper 
apparatus,  will  be  required  to  overcome  this  and  to  stretch  the  adhesions 
within  and  around  the  joint. 

Contraction  with  Lateral  Displacement  is  not  unfrequently  met  with. 
In  these  cases  the  knee  is  contracted  more  or  less  in  the  angular  direction  : 
but,  in  addition  to  this,  the  lower  end  of  the  thigh-bone  is  directed  inwards 
and  perhaps  somewhat  forwards,  and  the  tibia  is  rotated  outwards,  carrying  the 
foot  with  it.  There  is  thus  a  triple  deformity — angular,  mesial,  and  rotatory. 
I  believe  the  angular  to  be  the  primary  deformity,  and  the  mesial  and  rotatory 
to  be  secondary  to  this,  arising  partly  from  the  efforts  of  the  patient  to  walk 
by  resting  on  the  point  of  the  great  toe,  and  throwing  the  thigh  inwards  in 
order  to  effect  this,  and  partly  from  the  action  of  the  biceps  rotating  the  leg 
outwards. 

The  Treatment  of  these  cases  is  not  very  satisfactory.  The  obstacle  to  the 
restoration  of  the  normal  position  of  the  joint  is  dependent,  so  far  as  the 
angular  contraction  is  concerned,  on  shortening  of  the  ligamentum  posticum, 
and  the  rotatory  displacement  is  kept  up  and  rendered  intractable  by  shorten- 
ing of  the  anterior  crucial  ligament.  Mere  extension  of  the  limb,  whether 
gradual  or  forced,  may  counteract  the  angular  deformity  ;  but  it  will  not 
only  leave  the  other  displacements  uninfluenced,  but  may  actually  increase  the 
displacement  of  the  tibia  backwards  and  the  rotation  of  the  leg  outwards.  A 
leg-and-thigh  splint,  such  as  in  Fig.  G46,  but  having,  instead  of  the  springs,  a 
rack-and-pinion  apparatus  working  on  three  centres,  so  as  to  extend  the  limb, 
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abduct  the  knee,  and  rotate  the  leg  inwards,  is  the  only  contrivance  by  whioli 
this  deformity  can  be  counteracted,  and  the  limb  restored  to  shape. 

In  these  various  deformities  of  the  extremities  it  may  be  stated  generally 
that  it  is  much  easier  to  rectify  faulty  position  than  to  restore  mobility.  The 
first  may  always  be  done  by  the  various  means  that  have  been  enumerated  ; 
the  latter  can  be  effected  only,  if  at  all,  by  long  continued  efforts  on  the 
part  of  the  Surgeon,  by  passive  motion,  frictions,  shampooing,  &c.,  aided  by 
properly  constructed  apparatus. 

In  ankylosis  of  the  knee,  after  extension  has  been  made,  and  the  limb 
brought  straight,  the  question  arises  as  to  whether  mobihty  of  the  joint  should 
be  encouraged,  or  the  limb  kept  straight  and  made  stiff.  The  answer  to  this 
question  will  greatly  depend  on  conditions  of  the  muscles  of  the  thigh.  If 
the  quadriceps  extensor  exhibits  electric  irritabihty,  then,  if  the  state  of  the 
joint  admit  it,  motion  may  be  attempted.  If  the  muscles  be  insensible  to  the 
stimulus,  then  the  joint  had  best  be  kept  stiff. 

3.  Osseous  Ankylosis  of  the  Knee  is  not  of  very  unfrequent  occurrence. 
It  is  usually  the  result  of  traumatic  inflammation  of  the  joint.  If  the  limb  be 
straight,  no  operation  will  be  advisable ;  if  it  be  lent,  so  that 
the  patient  cannot  put  the  foot  to  the  ground,  the  only  remedy 
will  be  an  operation.  Rhea  Barton,  of  Philadelphia,  in  1835, 
proposed  an  operation  for  restoring  the  ^ 
straight  position  of  the  limb  in  cases  of 
complete  osseous  ankylosis  of  the  knee- 
joint  with  angular  deformity.  The 
proceeding  consists  in  excising  a  wedge- 
shaped  piece  of  the  shaft  of  the  femur 
above  the  condyles,  not  including  the 
whole  diameter  of  the  bone,  then 
fracturing  the  undivided  portion,  and 
so  bringing  the  limb  into  a  straight 
position.  Birch,  of  New  York,  in  1844, 
modified  this  operation  by  sawing  out 
a  wedge-shaped  portion,  consisting  of 
the  condyles  of  the  femur,  the  patella, 
and  the  head  of  the  tibia.  In  one  case, 
that  of  Reil,  the  femoral  artery  had 
to  be  tied  for  secondary  haemorrhage 
fi'om  the  popliteal  on  the  fifteenth  day ; 
but  the  patient  made  an  excellent  recovery  with  a  useful  limb.  Brainard  of 
Chicago,  in  1854,  proposed  a  simple  and  less  severe  method  than  either  of 
the  above,  for  the  remedying  of  angular  osseous  ankylosis  of  the  knee.  It 
consisted  in  drilling  the  femur  subcutaneously  and  then  fracturing  the  bone. 
This  operation  was  first  done  by  Pancoast  in  1859,  and  since  then  has  been 
successfully  practised  by  Brainard,  Gross,  and  others,  who  have  extended  it  to 
subcutaneous  perforation  of  the  joint  and  to  separation  of  the  patella. 

The  drill  used  for  this  operation  consists  of  a  steel  shaft  4^  inches  long, 
fitted  with  a  solid  and  rounded  handle  (Fig.  G47).  The  point  is  ^th  of  an 
inch  in  breadth,  and  has  on  each  side  an  obUque  groove  with  cutting  edges, 
so  that  it  acts  as  a  gouge  as  well  as  a  drill.  The  interior  of  the  obhterated 
articulation  is  reached  by  making  an  incision  about  half  an  inch  long  on  the 


Fig.  647.— DriU  for 
Ajokylosecl  Knee. 


Fig.  648.— Drill  for  Ankyloscd 
Joint. 
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outer  side  of  the  limb,  at  the  line  of  junction  'between  the  condyles  of  the 
femur  and  the  tibia.  The  drill  is  then  worked  through,  until  its  end  can  be 
felt  under  the  integuments  on  the  opposite  side  of  the  limb.  The  instru- 
ment must  now  be  worked  in  such  a  manner  as  to  break  down  the  osseous 
adhesions  between  the  femur  and  the  tibia  on  the  one  hand,  and  the  patella 
on  the  other.  The  patella  is  sometimes  best  loosened  by  using  the  drill  as  a 
lever.  When  the  bones  have  been  suflBciently  perforated  in  diflFerent  direc- 
tions, the  limb  must  be  extended,  when  the  remaining  osseous  connections 
will  give  way  with  a  cracking  noise.  The  wound  in  the  integument  is  then 
closed  with  silver  sutures  and  collodion,  and.  the  limb  laid  on  a  pillow.  In 
three  or  four  days  it  may  be  put  in  a  Mclntyre  splint,  and  gradual  extension 
practised,  the  soft  parts  posteriorly  slowly  yielding.  Bony  union  will  then 
take  place  ;  but  it  is  a  decided  advantage  when  the  limb  is  stiff  for  the  knee 
not  to  be  quite  straight,  but  slightly  flexed,  so  that  the  leg  may  be  about  an 
inch  shorter  than  the  opposite  limb. 

This  operation,  it  will  be  seen,  is  in  many  respects  superior  to  those  of 
Barton  and  Buck  ;  for  whilst  bringing  the  limb  into  an  equally  good  position 
it  does  so  by  a  comparatively  slight  and  subcutaneous  procedure,  unattended 
by  any  danger  of  heemorrhage  or  of  complications  arising  from  an  extensive 
open  wound.  .  The  nine  cases  in  which  it-  has  been  done  Avere  all  successful. 
These  various  perforating  operations  appear  hitherto  to  have  been  confined  to 
the  knee-joint.  But  there  can  be  little  doubt  that  they  might  advantageously 
be  extended  to  other  joints  affected  by  osseous  ankylosis,  more  particularly 
in  the  hip.  In  angular  contraction  of  the  knee-joint  with  dislocation  of  the 
tibia  backwards,  Yolkmann  has  corrected  the  deformity,  by  cutting  across  the 
femur  just  above  the  condyles,  and  in  one  case  by  doing  the  same  to  the  tibia 
just  below  its  head.  This  he  recommends  to  be  done  with  a  chisel,  the 
wound  being  dressed  antiseptically. 

Ankylosis  of  the  knee  in  the  straight  position  interferes  comparatively 
little  with  the  utility  of  the  limb.  It  is,  however,  desirable,  when  practi- 
cable, to  restore  the  mobihty  of  the  joint.  The  possibihty  of  doing  this  will 
depend  on  the  degree  of  ankylosis.  If  this  be  osseous,  or  even  densely  fibrous, 
little  can  be  done  ;  but  if  the  rigidity  depend  chiefly  on  condensation  of  the 
capsule,  and  fibroid  induration  outside  the  joint,  much  may  be  effected  by  the 
use  of  properly  contracted  apparatus.  This  should  be  of  two  kinds  :  1.  A 
leg-and-thigh  piece  securely  laced  on  to  the  limb,  having  an  angular  joint 
opposite  the  knee,  and  connected  posteriorly  by  a  strong  band  of  vulcanized 
india-rubber,  the  elastic  tension  of  which  is  constantly  striving  to  overcome 
the  straightened  limb  by  flexing  it  backwards  ;  and  2,  a  similar  apparatus, 
with  rack-and-i3inion,  instead  of  elastic,  by  which  the  knee  can  be  forcibly 
flexed  once  at  least  in  the  day. 

Ankylosis  of  the  knee  in  the  angular  position  forwards,  so  that  the  leg  is 
over-extended  upon  the  thigh,  is  very  rare.  Indeed,  I  am  acquainted  with 
only  three  preparations  illustrating  this  deformit_y — one  in  the  museum  of 
University  College,  one  in  that  of  St.  Thomas's  Hospital,  and  another  exhibited 
by  Adams  to  the  Pathological  Society,  from  a  liml)  amputated  by  Grant  of 
('anada,  in  which  this  condition  occurred  to  a  young  man  as  a  consequence  of 
a  wound  of  the  joint  some  years  previously. 

Deformities  of  the  Bones  of  the  Lower  Eimh  from  Rickets.-  -The 
distortions  of  the  Ijones  of  the  leg  arising  from  rickets  have  already  been 
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alliuled  tt)  in  the  chapter  on  diseases  of  bone.  It  is  needless  here  to  do 
more  than  mention  that  antiseptic  osteotomy  has  been  applied  of  late  years 
with  great  success  to  the  treatment  of  these  deformities.  It  is  seldom  that 
any  operation  beyond  that  already  described  for  knock-knee  is  required  in  the 
femur.  lu  the  tibia  the  curve  is  most  commonly  outwards  and  forwards, 
often  to  such  an  extent  as  seriously  to  cripple  the  patient.  In  these  cases  a 
wedge-shaped  piece  of  bone  is  often  removed  from  the  most  prominent  part 
of  the  curve,  but  as  good  a  result  can  usually  be  obtained  by  simple  division 
of  the  bone  by  the  chisel  and  mallet,  used  in  the  same  way  as  in  the  operation 
for  knock-lviiee.  If  necessary,  the  same  bone  may  be  divided  in  more  than 
one  place,  either  simultaneously,  or  the  second  operation  may  be  deferred  till 
the  patient  has  recovered  from  the  first.  In  complicated  cases  of  knock-knee 
with  rickety  curves  of  the  femur  and  tibia,  Maccwen  has  performed  as  many 
as  ten  osteotomies  simultaneously  on  the  same  patient.  If  proper  antiseptic 
precautious  are  adopted,  the  danger  of  these  operations  is  very  slight,  as  may 
be  seen  from  the  result  of  Macewen's  practice  (p.  530). 

Club-foot. — The  deformities  classed  together  under  the  name  of  club-foot 
or  talipes  may  be  either  congenital  or  acquired. 

Causes. — The  acquired  forms  may  be  developed  at  any  age,  but  are  most 
commonly  met  with  in  young  children,  as  the  result  of  paralysis  of  certain 
muscles  or  groups  of  muscles,  the  foot  then  being  drawn  out  of  position  by  the 
uncontrolled  action  of  their  opponents.  In  later  life  displacement  may  be  the 
result  of  the  gradual  shortening  or  "  contracture  "  of  the  muscles  that  is  not 
uncommonly  met  with  in  hemiplegia.  These  causes  are  central,  but  similar 
deformities  frequently  result  from  wounds  or  other  injuries  of  the  nerves  sup- 
jjlying  the  muscles,  or  from  diseases  or  injuries  of  the  muscles  themselves, 
accompanied  by  loss  of  substance  and  consequent  shortening. 

The  congenital  forms  of  club-foot  have  also  been  ascribed  to  central  causes 
giving  rise  to  spasm  or  paralysis  of  certain  groups  of  muscles,  and  this  expla- 
nation is  doubtless  correct  in  some  cases,  especially  in  those  in  which  the  de- 
formity is  accompanied  by  spina  bifida.  That  it  is  true  of  all,  however,  seems 
highly  improbable.  Not  only  is  there  no  evidence  at  birth  in  the  majority  of 
cases,  either  of  spasm  or  paralysis,  but,  as  has  lately  been  shown  by  R.  "W. 
Parker  and  S.  G.  Shattock,  a  most  careful  microscopic  examination  of  the 
nervous  centres,  the  nerves,  and  the  muscles,  fails  to  show  any  structural 
abnormality.  The  occurrence  of  the  deformity  seems  in  most  cases  to  be  best 
explained  by  the  theoiy  that  it  is  due  to  mechanical  causes,  such  as  malposi- 
tion in  utero,  the  pressure  of  the  uterus,  &c. 

Talipes  may  affect  one  or  both  feet,  and  may  occur  in  either  sex,  but  appears 
to  be  more  common  in  boys  than  girls.  There  are  four  primary  varieties  of 
club-foot,  and  two  secondary  ones.  Of  the  four  primary  forms,  in  two  the 
deformity  is  in  the  antero-posterior  direction,  in  the  sense  of  flexion  and  of 
extension  :  Talipes  Equinus,  in  which  the  heel  is  drawn  up  and  the  toes 
pointed  downwards  ;  and  its  antithesis.  Talipes  Calcaneus,  in  which  the 
heel  is  pointed  downwards  and  the  foot  and  toes  drawn  up.  In  the  remaining 
two  forms  the  deformity  is  lateral,  the  foot  being  adducted  and  twisted  inwards 
in  Talipes  Varus,  and  abducted  and  twisted  outwards  in  Talipes  Valgus. 
The  four  primary  forms  of  club-foot  correspond  with  and  are  dependent  on  a 
permanent  condition  of  one  or  other  of  the  four  simple  movements  of  which 
the  foot  is  susceptible  at  the  ankle-joint.    Thus  in  Talipes  Equinus  the  foot 
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is  extended,  the  lieel  being  raised,  and  the  dorsum  pointing  downwards  in 
a  line  more  or  less  direct  with  that  of  the  anterior  part  of  the  leg.  This 
is  associated  with  shortening  of  those  nniscles  that  are  inserted  into  the  os 
oalcis  through  the  medium  of  the  tendo  Achillis.  In  Talipes  Calcaneus  the 
foot  is  drawn  up  and  the  heel  depressed,  so  that  the  dorsum  forms  an  angle 
more  or  less  acute  with  the  front  of  the  leg.  tlere  the  tibialis  anticus  is  the 
muscle  chiefly  at  fault.  In  Talipes  Varus  the  foot  is  adducted  forcibly,  and 
the  inner  side  of  the  sole  raised  sometimes  to  a  right  angle  with  the  ground  ; 
this  may  be  due  to  the  unopposed  action  of  the  tibialis  posticus  and  tibialis 
anticus  ;  and  in  Talipes  Valgus  we  have  the  converse — abduction  of  the  foot, 
and  raising  of  the  outer  side  of  the  sole,  due  to  a  similar  condition  of  the 
peronei. 

Besides  these  four  primary  forms,  there  are  two  secondary  varieties  of  club- 
foot ;  Talipes  Equino-varus,  in  which  the  heel  is  raised  and  the  foot  drawn 
inwards  ;  and  Talipes  Calcaneo-valgus,  in  which  the  heel  is  drawn  down 
and  the  foot  turned  out.  The  association  of  Talipes  Equinus  and  Varus  has 
been  explained  by  supposing  that  it  is  due  to  contraction  of  the  muscles  sup- 
plied by  the  internal  popliteal  nerve,  especially  the  gastrocnemius  and  soleus 
and  the  tibialis  posticus,  and  in  the  same  way  TaUpes  Valgus  and  Calcaneus 
a,re  associated,  because  in  these  the  extensor  and  peroneal  muscles  supplied 
from  the  external  popliteal  are  the  seat  of  contraction.  That  this  is  the  case 
in  certain  acquired  cases  is  undoubted,  but  there  is  no  evidence  that  these 
nerves  are  in  any  way  affected  in  cases  of  congenital  club-foot. 

In  acquired  cases,  the  result  of  infantile  paralysis,  the  muscles  opposed  to 
those  that  are  shortened  may  be  found  to  be  paralysed  and  possibly  atrophied. 
In  such  instances,  if  the  patient  is  seen  sufficiently  early,  electricity  may  be  of 
service. 

Pathological  Changes.— On  dissecting  a  foot  affected  by  talipes,  it  will 
be  found  that  scarcely  any  alteration  has  taken  place  in  the  bones.  In  some 
preparations  of  this  kind  which  are  in  the  University  College  Museum,  they  are 
nearly  normal  (Figs.  650  and  653 ).  Indeed  in  Talipes  Equinus  and  Calcaneus 
they  are  scarcely  if  at  all  altered  ;  but  in  varus  a -slightly  increased  obUquity  of 
the.neck  of  the  astragalus  is  almost  constantly  present.  If  the  varus  be  of  old 
standing,  the  astragalus  will  generally  be  found  to  be  atrophied,  more  particu- 
larly about  its  head,  aud  the  navicular  and  cuboid  bones  may  have  suffered 
similar  changes.  The  ligaments  are  necessarily  altered  in  shape  in  all  forms 
of  club-foot,  being  shortened  or  lengthened,  as  the  case  may  be,  to  adapt  them 
to  the  altered  position  of  the  bones.  It  has  recently  been  pointed  out  by 
Parker  and  Shattock  that  the  ligaments  take  a  far  more  important  part  than 
is  genei'ally  recognized  in  maintaining  the  abnormal  position  of  the  foot. 
Thus  they  showed  that  in  cases  of  congenital  talipes  varus  the  whole  of  the 
soft  parts  except  the  ligaments  may  be  dissected  away  without  materially 
diminishing  the  deformity  of  the  foot.  The  direction  of  the  tendons  is  altered, 
and  the  muscles,  not  only  of  the  foot,  but  of  the  leg,  and  sometimes  even  of 
the  thigh,  are  generally  atrophied  from  disuse,  so  that  the  limb  in  old  cases  is 
withered  and  shortened.  In  many  instances  the  deformity  becomes  aggi'avated 
when  the  patient  walks  upon  the  diseased  foot. 

Talipes  Equinus  is  characterized  by  elevation  of  the  heel,  and  tension  of 
the  tendo  Achillis.  In  slight  cases  the  heel  may  merely  be  raised  a  few  lines 
above  the  gi'ound,  and  it  will  be  found  on  examination  that  it  cannot  be  bent 
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forwards  to  an  acute  or  even  to  a  right  anc^le  with  the  leg.  In  severe  cases 
the  foot  may  be  extended  in  nearly  a  straight  line  with  the  leg,  and  the 


Pig.  (340.— Talipes 
Equinus. 


Fig.  050.— Bones    in  Talipes 
Equiuus. 


patient  walks  on  his  toes,  which  are  placed  at  a  right  angle  to  the  foot  (Figs. 
6-49,  650).    In  this  deformity  there  is  no  lateral  displacement.    According  to 

TampKn,  it  is  never  congenital.  It  most  commonly 
arises  from  disturbance  of  the  nervous  system  during 
teething.  In  adults,  as  well  as  in  children,  it 
may  come  on  from  some  disease,  such  as  an  abscess 
in  the  calf  of  the  leg,  by  which  the  gastrocnemius 
muscle  is  crippled,  shortened,  and  contracted.  It 
is  in  itself  the  simplest  of  all  the  forms  of  club- 
foot ;  it  commonly  compUcates  T.  varus. 


Fig.  051. — A])paratns  for  usu 
after  division  of  tcndo  Achillis  Fig.  062.— Talipes  Caloaueus. 

for  paralytic  equinus. 

The  Treatment  consists  in  cUvkUiif/  the  tmdo  Achillis,  and  afterwards  flexiug 
the  ankle  by  a  proper  apparatus.  The  tendo  Achillis  is  best  divided  about  an 
inch  above  its  insertion  into  the  os  calcis.    The  limb  should  be  placed  on  its 
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outer  side.  The  assistant  then  relaxes  the  tendon  slightly  while  the  Surgeon 
slides  a  tenotome  beiientli  it  from  the  inner  side  ;  tiie  assistant  then  makes  the 
tendon  tense,  and  the  Surgeon  proceeds  to  divide  it,  using  the  knife  as  a  lever, 
the  fulcrum  being  the  edge  of  the  malleolus.  The  Surgeon  must  keep  the 
fingers  of  his  left  hand  on  the  tendon  to  feel  that  the  knife  does  not  approach 
the  skin  too  closely.  As  the  section  proceeds,  he  will  hear  the  tendon  creaking 
as  its  fibres  are  successively  cut  through.  The  division  may  be  safely  made 
from  the  cutaneous  surface  if  it  be  preferred.  The  tendon  must  be  made  tense, 
and  the  point  of  the  tenotome  entered  through  the  skin  close  to  its  anterior 
surface  ;  the  foot  is  then  fully  extended,  while  the  Surgeon  pinches  up  the 
skin,  and  passes  the  tenotome  between  it  and  the  tendon.  He  then  turns  the 
edge  of  the  knife  to  the  tendon,  while  the  assistant  forcibly  flexes  the  ankle. 
No  sawing  or  free  cutting  is  required  if  the  knife  have  been  entered  sufficiently 
far  forwards.  With  ordinary  care,  there  is  no  risk  of  wounding  the  posterior 
tibial  artery. 

In  cases  in  which  the  deformity  is  due  to  paralysis  of  the  tibialis  anticus 
and  extensors  of  the  toes,  a  condition  A^ery  frequently  met  with  as  the  result  of 
infantile  paralysis,  the  apparatus  represented  in  Fig.  651  fitted  to  a  boot,  will 
be  found  of  great  use  in  preventing  the  return  of  the  contraction  after  division 
of  the  tendon. 

Talipes  Calcaneus  is  a  rare  variety  of  club-foot.  In  it  the  heel  is 
depressed,  the  toes  and  anterior  part  of  the  foot  being  elevated  (Fig.  052)  ;  it 
is  usually,  I  believe,  congenital — in  one  case  under  my  care,  however,  that  of 
a  gkl  twelve  years  of  age,  it  was  acquired,  arising  from  contraction  of  the 
extensors  consequent  upon  loss  of  power  in  the  fiexors.  It  is  sometimes  met 
with  in  cases  of  spina  bifida. 

Treatment. — In  order  to  bring  down  the  foot,  the  tibialis  anticus,  the  ex- 
tensor communis,  the  extensor  pollicis,  and  the  peroneus  tertius  tendons,  may 
aU  require  to  be  divided  as  they  pass  over  the  dorsum  ;  a  straight  splint  should 
then  be  applied,  and  the  foot  drawn  down  to  it.  A  minor  degree  of  this 
affection  consists  in  a  peculiar  projection  upwards  of  one  or  two  of  the  toes, 
associated  with  some  tension  of  the  extensor  tendons  ;  by  dividing  this,  and 
keeping  the  foot  on  a  flat  splint,  the  deformity  may  commonly  be  corrected. 
In  some  cases,  however,  the  toe  is  so  prominent,  and  the  contiguous  ones  are 
squeezed  under  it  in  such  a  manner,  that  the  foot  is  completely  criiDpled,  and 
amputation  of  the  displaced  digit  is  required  in  order  to  restore  the  utility  of 
the  member. 

Talipes  Varus.— In  this  deformity  the  foot  is  twisted  inwards,  the  inner 
side  of  the  sole  is  raised,  and  the  concavity  of  the  arch  of  the  foot  is  greatly 
increased.  The  patient  walks  upon  the  outer  side  of  the  foot,  where  the  skin 
covering  the  tarsal  end  of  the  fifth  metatarsal  bone  and  the  cuboid  usually 
becomes  excessively  dense  and  firm,  and  a  bursa  forms  beneath  it  (Fig.  6o4). 
Congenital  talipes  varus  is  almost  invariably  associated  with  equinus.  The 
ankle-joint  is  commonly  in  a  position  of  extreme  extension.  The  astragalus 
and  OS  calcis  maintain  their  norjual  relations  to  each  other,  and  are  more  or 
less  adducted.  The  chief  displacement  is  at  the  transverse  tarsal  articulation 
between  the  os  calcis  and  cuboid,  and  the  astragalus  and  scaphoid.  The 
anterior  part  of  the  foot  is  in  a  position  of  extreme  flexion,  adduction,  and 
rotation  inwards,  amounting  in  many  cases  to  partial  dislocation.  A  great 
part  of  the  head  of  the  astragalus  which  should  be  normally  in  contact  with 
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the  scaphoid  is  thus  uncovered,  and  forms  a  prominence  beneath  the  skin.  In 
old  cases  the  cartilage  of  the  head  will  be  found  to  have  disappeared,  its  place 
being  taken  by  a  layer  of  dense  fibrous  tissue.  The  bones  in  front  of  the 
transverse  articulation  maintain  their  normal  relation  to  each  other.  The 
muscles  that  are  shortened  in  this  position  of  the  foot  are  (jhiefly  the  tibialis 
posticus,  tibialis  anticus,  and  the  muscles  of  the  calf  inserted  into  the  tendo 
Achillis.  But  as  before  stated,  all  these  may  be  dissected  away,  even  in  the 
limb  of  a  new-born  infant,  without  materially  diminishing  the  deformity. 
The  deformity  is  maintained,  as  has  been  pointed  out  by  R.  W.  Parker,  chiefly 
by  shortness  of  the  ligaments  which  have  become  adapted  to  the  abnormal 
position  of  the  bones.  "  The  ligaments  chiefly  at  fault  are  those  placed  on 
the  inner  border  of  the  deformed  foot,  namely,  the  anterior  portion  of  the 
internal  lateral  hgament  of  the  ankle,  the  astragalo-scaphoid  and  the  calcaneo- 
scaphoid  ligaments,  all  three  being  blended  together  into  one  indistinguishable 
capsule  of  great  strength."  In  more  severe  cases  which  have  been  walked 
upon,  the- long  and  short  plantar  are  shortened,  as  is  also  the  plantar  fascia, 


and  in  extreme  cases  the  skin  of  the  sole  may  be  insufficient  to  allow  of  full 
extension  of  the  contracted  arch  of  the  foot. 

Talipes  equino-varus  is  by  far  the  most  common  form  of  congenital  club- 
foot, but  is  occasionally  acquired  as  the  result  of  infantile  paralysis  of  the 
peronei  and  extensors.    It  is  very  commonly  double  when  congenital. 

The  treatment  consists  in  the  application  of  some  efficient  extending  appa- 
ratus aided,  if  necessary,  by  division  of  the  muscles,  ligaments,  or  fasciae 
which  maintain  the  deformity. 

In  infants  with  talipes,  Sayre  begins  treatment  at  once,  as  soon  as  possible 
after  birth,  by  drawing  the  foot  into  position.  When  this  is  done,  it  becomes 
quite  white  and  bloodless.  The  traction  must  then  be  discontinued,  but  may 
be  resumed  again  in  a  very  short  time,  and  so  repeated.  After  a  time  the 
limb  may  be  fixed  in  proper  position  by  the  application  and  traction  of 
plasters  ;  and  thus  if  the  talipes  be  not  cured,  it  may  very  early  in  life  be  mucli 
ameliorated  and  rendered  more  fit  for  operative  treatment. 

If  in  attempting  to  pull  the  foot  into  position,  the  tendons  of'  the  two 
tibiales  become  very  tense,  they  may  be  divided.  After  these  have  been  cut 
across,  the  tendo  Achillis  should  be  divided  ;  but  it  is  better  iu  all  cases  to 
delay  this  for  some  weeks,  as  it  steadies  the  foot  and  thus  facilitates  the 


Fig.  053.— Bones  in  Talipes  Varus. 


Fig.  654.— Talipes  Varus. 
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correction  of  the  lateral  displacement.  The  plantar  fascia  requires  division 
wherever  it  feels  tense  and  projectiii<^.  Tn  the  section  of  the  tibialis  posticus 
tendon  behind  the  ankle,  there  is  much  danger  of  wounding  the  posterior 
tibial  artery,  which  lies  close  to  it. 

The  best  way  to  avoid  this  vessel  is,  as  Tamplin  recommends,  to  puncture  the 
sheath  with  a  sharp  tenotome  introduced  close  to  the  tibia,  immediately  above 
the  malleolus.  In  adults  or  young  children  past  the  age  of  infancy,  a  small 
point  of  bone  can  be  felt  in  this  situation,  which  marks  the  upper  limit  of  the 


Fig.  655.— Relation  of  Tendons  diviiled  in  Equino-Varus. 

A  Tibialis  Po.sticus.    Point  at  which  cut.  o  Abiluotor  Pollicis. 

B  Flexor  Longus  DiEjitoniin.  ii  Extensor  Loiigus  Pollicis. 

c  Tendo  Achillis.    Point  at  which  cut.  i  Posterior  Tibial  Artery. 

D  Flexor  Longus  PoUieis.  K  Posterior  Tibial  Nerve. 

E  Tibialis  Antieus.    Point  at  whieh  cnt.  l  Part  of  Annular  Ligament. 

F  Plantar  Faseia.  m  Sapliena  Vein. 

groove  in  the  malleolus  in  which  the  tendon  lies.  The  puncture  should  be 
made  above  this,  otherwise  the  knife  cannot  be  passed  under  the  tendon. 
After  the  sheath  has  thus  been  opened  by  a  puncture,  a  blunt  tenotome  is 
introduced,  care  being  taken  not  to  use  so  much  force  as  to  push  it  through 
the  sheath  on  the  opposite  side.  The  tendon  is  then  divided  in  the  usual 
way.  If  the  operation  be  performed  too  high  up  the  limb,  the  flexor  longus 
digitorum  will  be  divided  with  the  tendon  of  the  tibialis  posticus,  but  this  is 
a  matter  of  little  moment.  Unless  care  be  taken  in  cutting  through  the 
tendo  Achillis.  there  is  also  some  risk  of  wounding  the  artery  ;  ns.  in  bad 
cases  of  varus,  these  two  structures  lie  close  together,  the  tendo  Achillis  being 
drawn  out  of  the  median  line  towards  the  inner  ankle.    Indeed,  in  one 
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instance  I  have  seen  the  posterior  tibial  artery  punctured  during  the  division 
of  this  tendon,  or  rather  in  an  attempt  to  divide  some  tense  bands  that 
lay  beneath  it  ;  the  bleeding,  -which  was  very  free  and  in  a  full  jet,  was  how- 
ever readily  stopped  by  pressure,  no  bad  consequences  resulting.  The  proper 
plan  of  treatment,  when  sucli  an  accident  occurs,  is,  when  the  artery  is  merely 
punctured,  to  cut  it  completely  across,  and  then  to  apply  firm  pressure,  by 
means  of  a  pad  and  bandage  over  the  bleeding  orifice.  Tamplin  states  that  he 
has  seen  no  ill  effects  foUow  this  accident.  If  a  circumscribed  false  aneurism 
form,  it  must  be  laid  open,  the  clots  turned  out,  and  the  vessel  tied.  No  ex- 
tension of  the  foot  should  be  practised  for  some  time  in  such  cases,  lest  the 
coagulum  be  disturbed. 

The  tibialis  anticus  must  be  divided  at  the  point  marked  in  Fig.  655.  The 
tenotome  must  be  passed  from  the  outer  side  to  avoid  any  risk  of  wounding 
the  dorsal  artery  of  the  foot. 

In  cases  in  which  from  the  great  sense  of  resistance  in  attempting  to 
straighten  the  foot,  it  is  evident  that  the  shortness  of  the  ligaments  is  main- 
taining the  deformity,  E.  "W.  Parker  recommends  their  subcutaneous  division 
by  the  following  method.  A  curved  tenotome  with  a  short  cutting  blade 
"  should  be  entered  immediately  in  front  of  the  anterior  border  of  the  internal 
malleolus,  the  blade  as  far  as  possible  being  kept  between  the  Hgaments  to  be 
divided  and  the  superjacent  skin.  The  blade  is  then  turned  against  the 
surface  of  the  ligament,  and,  by  means  of  a  gentle  sawing  action,  is  made  to 
divide  it.  As  the  superficial  fibres  are  divided,  deeper  ones  come  into  play, 
and  must  in  their  turn  be  divided  until  bone  is  reached.  By  keeping  the 
knife  close  to  the  bones  and  directing  its  point  towards  the  plantar  aspect, 
the  calcaneo-scaphoid  ligament  can  easily  be  divided.  In  this  operation  the 
tendon  of  the  tibialis  posticus  will  almost  certainly  be  divided,  and  not 
improbably  that  also  of  the  tibialis  anticus.  The  long  and  short  plantar 
ligaments  can  most  effectually  be  reached  just  where  they  pass  between  the 
two  bones.  A  straight  tenotome  must  be  entered  as  nearly  as  possible  over 
the  calcaneo-cuboid  articulation  on  the  outer  edge  of  the  foot.  If  there  be 
much  inversion  this  point  will  appear  to  be  on  the  sole  of  the  foot.  The 
blade  must  be  kept  close  to  the  bone  and  made  to  follow  the  direction  of  the 
articulation.  In  this  manner,  the  two  ligaments,  mostly  blended  together  at 
this  point,  will  be  divided  simultaneously."  This  mode  of  treatment,  founded 
as  it  is  on  accurate  pathological  investigation,  is  doubtless  a  great  advance  in 
the  treatment  of  talipes  varus. 

After  division  either  of  the  tendons  or  ligaments,  after  a  lapse  of  four  or 
five  days,  Scarpa's  or  Little's  shoe,  or  Aveling's  "talivert"  (Fig.  656),  a  most 
ingenious  and  useful  instrument,  allowing  every  movement  necessary  in  club- 
foot, may  be  applied  ;  or  the  foot  may  be  weU  abducted  by  means  of  a  wooden 
spKnt,  fixed  to  the  outer  side  of  the  leg,  and  provided  with  pegs,  so  placed 
that  the  toes  can  be  drawn  up,  and  the  foot  well  turned  out,  by  rollers  and 
tapes  attached  to  them. 

In  some  cases  the  foot  may  advantageously  be  put  up  in  plaster  of  Paris. 
In  order  to  do  this,  it  is  first  bandaged  with  a  narrow  flannel  roller.  The 
assistant  then  grasps  the  leg  firmly  above  the  ankle,  while  he  holds  the 
foot  in  as  nearly  as  possible  the  normal  position  by  a  narrow  loop  of  bandage 
passed  round  the  ball  of  the  great  toe,  and  held  to  the  outer  side.  The  plaster 
is  then  applied,  and  the  foot  held  in  position  till  it  has  set.    The  bandage 
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should  be  changed  about  every  two  weeks,  the  foot  being  each  time  drawn  a 
little  more  into  its  proper  position. 

In  spite  of  all  treatment,  liowever,  a  considerable  proportion  of  cases  of  con- 
genital talipes  equino-varus  are  at  most  only  partially  relieved.  In  such 
cases,  as  the  child  grows  up  the  muscles  fail  to  develop,  and  the  bones  become 
altered  in  form  so  as  to  adapt  them  to  their  abnormal  position.  In  such 
extreme  cases,  various  operations  have  been  recommended  to  enable  the 
patient  to  bring  the  sole  of  his  foot  to  the  ground.  Many  years  ago  Little 
suggested  the  removal  of  the  cuboid  in  order  to  assist  in  overcoming  the  ad- 
duction of  the  anterior  part  of  the  foot.  This  operation  was  performed  with 
success  by  Solly  in  1857,  but  did  not  come  into  general  use.  In  1872, 
Lund  of  Manchester  removed  the  astragalus  from  each  foot  of  a  child,  with 
the  result  of  obtaining  considerable  improvement  in  the  position  of  the  feet. 


Fig.  656.— Aveling's  Talivert. 


In  1876,  R.  Davy  repeated  the  operation  in  several  cases,  obtaining  good 
results,  but  was  not  able  to  dispense  with  prolonged  use  of  apparatus  after- 
wards. In  1876  Davies-CoUey  recorded  a  case  in  which  he  removed  a  wedge- 
shaped  piece  of  the  tarsus  of  sufficient  size  to  allow  of  the  anterior  part  of  the 
foot  being  brought  into  a  straight  line  with  the  posterior.  The  operation  was 
performed  by  a  long  incision  on  the  outer  side  of  the  foot  from  the  middle  of 
the  OS  calcis  to  the  middle  of  the  fifth  metatarsal  bone.  From  the  middle  of 
this  another  was  carried  across  part  of  the  dorsum.  The  cuboid  was  first 
excised,  after  which  a  wedge-shaped  portion  of  the  tarsus  was  removed 
"without  paying  any  regard  to  its  articulations."  Tlie  bones  taken  away 
included  the  Avhole  cuboid,  parts  of  the  os  calcis,  of  the  three  cuneiform 
bones,  nearly  all  the  scaphoid,  and  a  part  of  the  astragalus.  R.  Davy  com- 
mences by  removing  an  oblong  piece  of  skin  from  the  outer  side  of  the  foot 
including  the  false  bursa.  He  then  makes  a  vertical  incision  on  the  inner 
side  of  the  foot  in  the  deep  crease  that  is  always  present,  and  of  sufficient 
length  to  include  the  thickness  of  the  scaphoid  bone.  The  soft  parts  are  then 
raised  from  the  dorsum  and  a  "  kite-shaped  "  director  specially  designed 
for  this  purpose  is  passed  between  them  and  the  bones.  Tlie  tai-sus  is  then 
divided  by  means  of  a  probe-pointed  saw  which  is  guided  at  first  by  two 
grooves  in  the  under  surface  of  the  director.  It  is  most  convenient 
to  divide  the  distal  side  first.  The  soft  parts  are  then  cleaned  irom 
the  under  surface  of  the  wedge  of  bone  by  means  of  a  blunt  knife  or 
elevator,  and  the  wedge  removed  in  one  piece.  If  the  heel  is  much  drawn 
up,  the  tendo  Achillis  can  be  divided  after  the  operation.  Davies-Colley 


TALIPES  VALGUS. 


54-7 


found  the  most  convenient  apparatus  during  the  early  part  of  the  after- 
treatment,  to  be  "  a  back-spHnt  extending  from  the  middle  of  the  thigh  to 
within  four  inches  of  the  heel.  To  the  distal  end  of  this  was  fastened  a 
transverse  bar  of  wood,  terminating  on  either  side  in  short  upright  bars,  to 
which  the  fore  part  of  the  foot  was  attached  by  means  of  strapping."  R.  Davy 
uses  a  splint  made  of  two  iron  rods  fixed  to  the  lower  part  of  the  thigh  and 
upper  part  of  the  leg  by  a  plaster  of  Paris  bandage.  The  lower  end  of  each 
rod  is  cut  into  a  screw.  A  foot-piece  fixed  on  a  transverse  iron  bar  with  a 
ring  at  each  end  slides  over  the  two  rods  and  is  fixed  by  a  washer  and  thumb- 
piece  on  each  side.  The  foot-piece  is  fixed  by  a  pivot  and  screw  to  the  trans- 
verse bar  and  can  be  rotated  so  as  to  evert  the  anterior  part  of  the  foot.  The 
results  of  these  operations  have  been  very  satisfactory.  In  Davies-CoUey's  case 
the  patient  could  jump  and  hop  six  months  after  the  operation.  Davy  has 
performed  the  operation  in  twenty  cases  with  only  one  death.  It  is  evident, 
however,  that  such  an  operation  can  only  be  justifiable  when  all  other  means 
have  failed,  and  can  very  rarely  be  required  in  young  children. 

H.  P.  Symonds  instead  of  removing  any  bone  merely  divides  the  tarsas 
transversely  at  the  level  of  the  transverse  articulation  by  means  of  a  chain  saw 
passed  close  to  the  bones.    In  this  way  he  has  obtained  excellent  results. 

Talipes  Valgus  (Pig.  657)  is  the  antithesis  to  varus.   It  is  not  so  frequent 
a  deformity  as  the  other  varieties  of  club-foot.    It  commonly  affects  only  one 
extremity,  and  is  occasionally  congenital.  True 
valgus  arises  sometimes  from  contraction  of  the 
peronei,  but  more  commonly  fi'om  paralysis  of 
their  opponents.    The  foot  is  everted,  the  arch 
is  obliterated,  so  that  the  sole  becomes  flattened. 
The  anterior  part  of  the  foot  is  displaced  out- 
wards at  the  calcaneo-cuboid  and  astragalo- 
scaphoid   articulation,   and   the   scaphoid  is 
partially  dislocated  outwards,  so  that  the  head 
of  the  astragalus  projects  at  the  inner  side  of 
the  foot.    The  toes  and  anterior  part  of  the 
foot  are  often  raised  so  as  to  constitute  the 
variety  termed    Calcaneo-valgus.     The  most 
marked  forms  of  this  variety  are  met  with  when 
the  muscles  of  the  calf,  the  tibialis  posticus,  and         Fig.  657.— Talipes  valgus, 
the  flexors  of  the  toes  are  paralysed.    The  pro- 
jection of  the  heel  backwards  is  obliterated,  and  the  outer  side  of  the  foot 
curved  round  so  that  the  little  toe  is  approximated  to  the  point  of  the  heel. 

In  extreme  cases  of  calcaneo-valgus,  the  arch  of  the  foot  is  sometimes  in- 
creased, the  heel  being  pointed  down,  and  the  foot  sharply  bent  at  the  trans- 
•verse  medio-tarsal  articulation,  so  as  to  bring  the  toes  to  the  ground. 

Trealment. — In  the  earlier  stages  of  acquired  talipes  valgus,  the  deformity 
may  often  be  remedied  by  putting  the  patient  under  the  influence  of  an  anes- 
thetic, forcibly  di'awing  the  foot  inwards  so  as  to  overcome  the  tension  of  the 
peronei  muscles,  fixing  it  in  a  Dupuytren's  splint,  and  afterwards  restoring  the 
arch  of  the  foot  by  a  convex  sole  in  the  shoe. 

In  the  more  confiiTued  cases,  the  treatment  consists  in  the  division  of  the 
tendons  of  the  peroneus  longus  and  brevis,  behind  the  outer  ankle  ;  and  of  that 
,of  the  extensor  communis  on  the  dorsum.    Scarpa's  shoe  may  then  be  applied, 
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and  the  arch  of  the  foot  restored  by  wearing  a  pad  under  the  sole  for  some 
considerable  time. 

Flat  or  Splay  Toot.  Spurious  Talipes  Valgus  is  a  condition  frequently 
met  with  in  young  adults.  It  is  predisposed  to  by  those  constitutional  con- 
ditions that  have  already  been  described  as  favouring  the  development  of  cur- 
vature of  the  spine,  but  the  determining  cause  is  most  frequently  over-fatigue 
of  the  foot  from  long-continued  standing,  and  from  can-ying  heavy  weights, 
or  from  a  slovenly  habit  of  walking  by  sliding  rather  than  raising  the  feet,  or 
twisting  the  foot  so  as  to  press  upon  the  inner  side.  Girls  of  a  tender  age 
being  allowed  to  carry  infants,  boys  set  to  heavy  work  beyond  their  strength, 
shop-boys  and  girls  mercilessly  kept  upon  their  feet  for  too  many  hours,  will 
early  develop  this  deformity.  When  both  feet  are  affected,  there  is  usually 
knock-knee  as  well.  The  disease  is  due  to  a  weakness  of  the  muscles  in  the 
sole  of  the  foot,  and  to  relaxation  of  the  hgaments  by  which  the  arch  is  main- 
tained, especially  the  ligamentum  longum  plantfe,  and  the  inferior  calcaneo- 


Fig.  658. — Little's  boot  for  Flat  foot- 
riglit  side. 


Fig.  650.— Little's  boot' 
for  Splay  foot— right 
side,  seen  from  be- 
hind. 


navicular  hgament.  As  the  result  of  this,  the  arch  of  the  instep  gradually 
sinks,  so  that  the  sole  becomes  perfectly  flat.  As  the  disease  advances,  a 
tendency  to  eversion  of  the  foot  takes  place.  At  the  same  time,  owing  to 
flattening  out  of  the  arch,  the  inner  side  of  the  foot  becomes  lengthened, 
while  the  outer  side,  which  is  naturally  but  slightly  arched,  is  but  little 
altered.  In  consequence  of  this,  the  anterior  part  of  the  foot  in  front  of  the 
medio-tarsal  articulation  is  displaced  outwards.  The  scaphoid  is  thus  partly 
dislocated  from  the  head  of  the  astragalus,  which  projects  at  the  inner  side  of 
the  foot,  and  being  pressed  upon,  is  often  a  source  of  much  pain.  The  trans- 
verse ligamentous  structures  that  bind  together  the  bases  of  the  metatarsal 
bones  at  their  digital  ends,  become  weakened  and  stretched.  The  consequence 
of  this  is,  that  the  gait  loses  its  elasticity,  becomes  shuffling,  and  the  foot  easily 
tires  in  walking. 

The  Treatment  consists,  in  the  first  place,  in  improving  the  general  health 
and  removing  the  causes  of  over-fatigue  or  strain  of  the  foot,  without  which 
surgical  treatment  may  be  of  httle  avail.  In  very  mild  cases,  careful  attention 
to  the  boots  may  suffice  to  give  relief.  They  must  be  wide  at  the  toe,  the  heel 
must  be  large,  and  not  too  high,  and  made  to  extend  on  the  inner  side  to  a 
point  opposite  the  middle  of  the  foot.  The  boot  must  be  fitted  with  a  "  valgus 
pad,"  that  is  to  say,  a  soft  pad  of  cork,  or  better  of  india-rubber,  placed  inside 
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the  boot  on  the  inner  side  in  such  a  position  as  to  support  the  natural  arch  of 
the  foot.  It  is  very  important  that  the  pad  should  not  be  too  stifi"  or  too  large. 
The  upper-leathers  must  be  strong,  reach  well  above  the  ankle,  and  be  firmly 
laced.  If  the  feet  are  habitually  cold,  they  must  be  rubbed  twice  a  day  with 
salt  and  water  and  warmly  clothed.  In  more  severe  cases  the  apparatus  repre- 
sented in  Figs.  658  and  659,  known  as  Little's  boot,  will  be  found  most  eflfec- 
tual.  It  consists  of  an  inner  sole  to  the  boot,  fitted  with  a  valgus  pad.  On 
the  outer  side  is  a  steel  spring  fixed  to  a  plate,  which  extends  in  the  sole  from 
the  heel  nearly  to  the  middle  of  the  instep.  The  upper  end  of  the  spring  takes 
its  bearing  from  a  curved  pad  which  rests  against  the  leg  about  three  inches 
above  the  ankle.  In  the  lower  part  of  the  spring  is  a  hinge  to  allow  of  the 
free  movement  of  the  ankle-joint.  The  whole  is  included  in  the  boot,  and, 
beyond  making  the  anlde  look  a  little  clumsy,  hardly  shows  externally.  The 
tendency  of  the  apparatus  is  constantly  to  push  the  foot  a  little  inwards,  while 
at  the  same  time  it  interferes  with  no  movement  of  the  joint,  and  gives  every 
muscle  free  play.  As  the  foot  improves  under  its  influence,  any  tendency  to 
knock-knee  which  may  have  existed  will  also  diminish,  if  not  disappear 
When  wearing  this  apparatus  the  patient,  if  a  child,  may  be  allowed  to  run 
and  play  without  restriction.  It 
very  rarely  fails  either  to  cure 
or  greatly  relieve  the  condition. 
In  very  exceptional  cases  it  may 
possibly  be  necessary  to  apply 
an  iron  similar  to  that  repre- 
sented in  Fig.  651,  hwt  without 
the  spring  for  flexing  the  ankle ; 
but  this  should  never  be  done  if 
it  can  possibly  be  avoided.  A 
rigid  apparatus  of  that  kind  pre- 
vents the  action  of  the  tibiales 
and  peronei,  and  thus  leads  to  j-ig_  ogo.-hoiiow  ciaw-Foot,  pes  cavus. 

farther  weakening  of  the  limb. 

Yarious  operations  have  been  suggested  and  performed  for  bad  splay-foot,  such 
as  removal  of  the  head  of  the  astragalus,  but  they  have  not  been  attended  with 
sufficient  success  to  encourage  their  repetition. 

HoUow  Club-foot.— As  in  the  hand,  so  in  the  foot,  the  interossei  muscles 
not  only  move  the  toes  laterally,  but  powerfully  flex  the  first  phalauges,  at  the 
same  time  that  they  extend  the  two  last.  In  paralysis  of  these  muscles,  and 
of  the  short  flexor  and  adductor  of  the  great  toe,  the  toes  assume  the 
constrained  position  of  a  claw,  i.e.,  the  first  phalanges  are  extended  upon  the 
metatarsal  bones,  and  the  last  two  phalanges  flexed  upon  the  first.  This  gives 
rise  to  a  variety  of  club-foot  which  Duchenne  calls  "hollow  claw-foot." 
This  is  often  complicated  by  paralysis  or  atrophy  of  some  of  the  muscles  of 
the  leg,  giving  rise  to  various  associated  formi  of  club-foot. 

The  accompanying  drawing  (Fig.  660)  shows,  1st,  that  the  first  phalanges 
are  extended  almost  to  the  point  of  being  subluxated  upon  the  head  of  the 
metacarpal  bone,  whilst  the  last  phalanges  are  flexed  upon  the  first  and  form 
thus  a  claw  :  2nd,  that  the  curve  of  the  plantar  arch  is  considerably  increased. 
According  to  Duchenne  the  origin  of  this  hollow  claw-foot  or  pes  cavus  is  as 
follows. 
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"When  the  interosseous  muscles  are  paralysed  or  atrophied,  the  tonic 
contraction  of  the  muscles  which  extend  the  first  phalanges  and  that  of  the 
muscles  which  flex  the  last  phalanges  being  no  longer  opposed,  the  claw -like 
condition  of  the  toes  gradually  becomes  augmented.  The  posterior  extremities 
of  the  first  phalanges  are  subluxated  upon  the  heads  of  the  metatarsal  bones  ; 
then  the  curve  of  the  plantar  arch  becomes  increased  and  the  plantar  fascia 
shortened ;  then  certain  articulations  and  their  ligaments  become  deformed, 
as  in  all  club-feet."  The  mechanism  is  exactly  the  same  as  that  of  the  similar 
disease  in  the  hand. 

This  disease  makes  standing  and  walking  very  painful  when  too  prolonged  ; 
for  this  reason,  that  from  the  position  of  the  toes  and  fi'om  the  increased 
arch  of  the  foot,  the  whole  pressure  in  walking  is  borne  upon  the  heel  and 
upon  the  skin  covering  the  unnaturally  prominent  heads  of  the  metatarsal 
bones,  which  latter  become  tender  in  consequence,  especially  that  over  the 
great  toe. 

In  the  case  from  which  the  drawing  was  made,  the  disease  was  congenital, 
but  did  not  trouble  the  patient  till  he  was  ten  years  old.  "When  he  was 
apprenticed,  a  long  walk  always  gave  him  pain,  and  at  last  he  was  obhged  to 
lie  up  about  one  week  in  every  month  to  get  rid  of  his  pains.  Both  feet  were 
affected,  but  the  left  much  less  than  the  right.  By  galvanic  examination, 
irritability  was  found  to  be  entirely  lost  in  the  right  interossei  and  very 
much  diminished  in  the  left. 

The  disease  is  always  accompanied  by  a  tendency  to  talipes  equino-varus, 
"  that  is  to  say,  the  flexion  of  the  foot  upon  the  leg  dm-ing  walking  is  incom- 
plete, and  during  this  flexion  of  the  foot  the  tibialis  anticus  (flexor  adductor) 
has  a  predominance  of  action  over  the  extensor  longus  digitorum  (flexor 
and  abductor  of  the  foot)  ;  or  in  other  words,  during  flexion,  the  sole  of  the 
foot  is  turned  slightly*inwards  and  the  dorsum  outwards."  This  is  accounted 
for  by  considering!^ the  unfavourable  conditions  in  which  the  long  extensor  of 
the  toes  is  placed  after  paralysis  of  the  interossei.  The  inferior  attachment 
of  this  muscle  is  upon  a  movable  point,  the  posterior  and  superior  extremities 
of  the  second  and  ungual  phalanges.  The  tendency  to  extension  is  coimter- 
acted  by  the  interossei,  which  serve  to  give  a  fixed  point  for  the  extensor 
longus  digitorum  to  act  from,  when  flexing  the  foot  at  the  ankle.  But  when 
these  muscles  are  paralysed,  the  attachment  of  the  extensor  communis 
digitorum  becomes  veryj^movable,  and  we  then  see  at  the  moment  of  flexion 
of  the  foot  upon  the  leg,  that  the  first  phalanges  are  drawn  back  even  more 
than  before  upon  the  metatarsal  bones,  at  the  same  time  depressing  the  heads 
of  these  bones.  The  action  of  the  long  extensor  as  a  fiexor  and  abductor  of 
the  foot  is  thus  much  weakened,  and  this  leads  to  a  predominance  in  the 
action  of  the  tibialis  anticus  (fiexor  and  adductor  of  the  foot),  in  consequence 
af  which  a  mild  form  of  varus  is  produced  accompanied  by  some  raising  of  the 
heel,  due  to  imperfect  fiexion  of  the  ankle-joint. 

To  sum  up  :  this  variety  of  hollow  foot  (pied  creux)  is  produced  by  an 
exaggerated  and  continued  action  of  the  extensoi-s  of  the  first  phalanges  of  the 
toes — extensor  communis  digitorum  and  extensor  proprius  pollicis,  following 
on  a  weakness  or  feebleness  of  their  antagonists — the  interossei,  adductor,  and 
short  fiexor  of  the  great  toe.  Consequently  any  excess  of  action  of  these 
same  extensor  muscles,  whatever  may  be  its  cause,  ought  to  produce  exactly 
identical  results. 
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The  knowledge  of  this  fact  explains  the  origin  of  the  hollowed  claw-foot 
that  we  see  produced  in  talipes  equinus,  when  the  long  extensor  of  the  toes 
has  preserved  its  voluntary  contractility  ;  and  it  will  be  as  well  here  shortly 
to  consider  the  cause  of  the  alteration  in  the  foot  in  talipes  equinus.  As 
soon  as  the  talipes  commences  to  oppose  the  flexion  of  the  foot  upon  the  leg, 
the  opposing  muscles  act  with  increased  vigour  to  prevent  the  deformity. 
This  leads  to  an  abnormal  extension  of  the  first  phalanges  of  the  toes  (to 
which  the  extensor  longus  and  extensor  pollicis  are  attached),  and  ultimately 
to  a  subluxation  of  these  phalanges  upon  the  dorsal  surfaces  of  the  heads 
of  the  metatarsal  bones.  Every  attempt  at  flexion  then  depresses  the  heads 
of  the  metatarsal  bones  into  the  sole  of  the  foot,  so  increasing  the  plantar 
arch.  This  is  most  marked  in  the  great  toe.  The  tonic  force  of  the 
antao-onists  to  the  extensors  is  unable  to  withstand  the  exaggerated  action  of 
the  long  extensors. 

That  the  mechanism  here  given  is  correct,  may  be  shown  by  the  following 
fact.  In  a  weh  marked  case  of  a  patient  afi'ected  with  a  "  hollow  claw-footed 
equinus  "  (griffe  pied  creux  equin),  we  should  see  that  any  attempt  to  flex  the 


Fig.  061.— Apparatus  for  obtaining  Extension  of  Toes  without  Division  o'f  Tendons. 

foot  at  the  ankle  leads  only  to  further  extension  of  the  toes,  which  become 
drawn  back  over  the  heads  of  the  metatarsal  bones,  pressing  them  down  and 
increasing  the  arch  of  the  foot.  Hence,  so  far  from  any  raising  of  the 
extremity  of  the  foot  taking  place,  it  is  rather  depressed. 

The  Treatment  of  this  condition  must  be  conducted  on  two  principles  : 
1.  The  stimulation  of  the  paralysed  interossei,  adductor,  and  short  flexor  of 
the  toe  by  means  of  faradization  ;  and  2.  The  division  of  the  tendons  of  those 
muscles  which  by  their  tonic  contraction  maintain  and  increase  the  deformity. 
Those  which  I  have  usually  found  it  necessary  to  divide  are  the  extensor  of 
the  great  toe,  the  tendo  Achillis,  and  in  addition  to  these  a  very  tight  band  of 
the  inner  division  of  the  plantar  fascia.  The  Scarpa's  shoe  that  is  used  after 
the  operation  should  ha^-e  hinges  across  the  middle  and  be  provided  with  a 
xack-and-pinion  movement,  so  that  the  depressed  heads  of  the  metatarsal 
bones  may  be  raised  by  the  anterior  half  of  the  sole.  In  some  of  the  slighter 
cases  the  instrument  here  represented  (Fig.  661)  may  be  used  to  obtain  tlie 
extended  position  of  the  toes  without  division  of  the  tendons. 

Contraction  of  One  Toe  or  Hammer  Toe,  is  not  of  unfrequent  occur- 
rence.   In  this  condition  the  proximal  phalanx  is  on  its  normal  level  or  raised 
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up  and  over-extended ;  the  second  jihalanx  is  flexed  at  an  acute  angle  and 
cannot  be  extended,  and  the  third  phalanx  may  be  in  a  line  with  the  second, 
but  is  more  commonly  over-extended.  There  is  always  a  painful  corn  over 
the  flexed  joint  which  seriously  cripples  the  patient.  The  cause  of  hammer 
toe  is  very  obscure.  It  commences  almost  invariably  in  youth  or  childhood, 
and  is  occasionally  congenital.  The  deformity  is,  in  some  cases,  hereditary. 
It  may  be  aggravated  by  badly  made  boots,  but  does  not  seem  to  be  primarily 
caused  by  them.  The  second  toe  is  most  commonly  aflected.  S.  G.  Shattock 
and  W.  Anderson  have  shown  by  dissection  that  extension  is  prevented  by 
shortening  of  the  lateral  ligaments  chiefly  towards  the  plantar  side. 
The  tendons  and  prolongations  of  the  plantar  fascia  are  normal.  In  the 
treatment  of  this  condition  the  toe  may  sometimes  be  straightened  by  subcu- 
taneous division  of  any  resisting  structures  opposite  the  head  of  the  second 
phalanx,  but  the  relief  given  is  often  imperfect  and  seldom  permanent. 
Amputation  of  the  deformed  toe  has  consequently  frequently  been  recommended 
and  performed,  but  this  has  the  disadvantage  of  leaving  the  outer  side  of  the 
great  toe  unsupported,  and  thus  giving  rise  to  hallux  valgus.    W.  Anderson 


recommends  excision  of  the  head  of  the  first  phalanx  by  a  longitudinal  in- 
cision on  the  dorsum  of  the  deformed  toe.  This  leaves  the  toe  straight  and 
ankylosed,  but  completely  relieves  the  deformity. 

Under  the  name  of  hallux  flexus  Davies-Colley  has  described  a  contraction 
of  the  metatarso-phalangeal  joint  of  the  great  toe,  arising  in  some  cases 
apparently  as  the  result  of  traumatic  inflammation  of  the  joint,  and  in  others 
from  wearing  too  short  boots.  The  proximal  phalanx  is  flexed  to  an  angle  of 
from  30°  to  60°  and  is  incapable  of  extension  ;  the  distal  phalanx  is  in  a 
straight  hue  with  the  first.  The  metatarso-phalaugeal  joint  is  usually  slightly 
enlarged.  The  deformity  greatly  cripples  the  patient,  obliging  him  to  walk 
on  the  outer  side  of  the  foot.  Davies-Colley  has  found  the  most  efficient 
treatment  to  be  excision  of  the  proximal  half  of  the  first  phalanx  through  a 
longitudinal  incision  made  at  the  upper  aspect  of  the  inner  border  of  the  toe. 
A  stiff  joint  results,  but  this  causes  little  inconvenience.  In  milder  cases  the 
application  of  a  proper  apparatus  may  efl"ect  a  cure. 

Supernumerary  and  Webbed  Toes  are  sometimes  met  with.  It  is  com- 
paratively seldom,  however,  that  any  operative  interference  is  required  in 
these  cases.    Should  it  be,  the  remarks  that  have  been  made  at  pages  524  and 


Congenital  Hypertrophy  of  Toes  aud  Foot. 


Fig.  662.— Plantar  Aspect. 


Fig.  663. — Dorsal  Aspect. 
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526,  in  reference  to  the  treatment  of  these  conditions  in  the  hand,  are  equally 
applicable  here. 

Congenital  Hypertrophy  of  the  Toes  and  Foot,  as  represented  in 
Figs.  GG2  and  GG3,  occasionally  occurs.  This  malformation  is  of  necessity 
incm-able. 

Weak  Ankles  not  uncommonly  occur  in  rickety  children  ;  the  ligaments 
being  relaxed,  the  joints  appearing  to  be  swollen,  and  the  child  being  unable 
to  walk  or  stand  without  great  difficulty.  In  these  circumstances,  attention 
to  the  state  of  the  general  health,  douching  with  salt  water,  with  the  applica- 
tion of  an  elastic  india-rabber  bandage  round  the  ankle,  or  the  use  of  light 
iron  supports,  wiU  be  found  most  useful. 

Bow-Leg  is  often  associated  with  weak  ankles.  The  tibia  is  seen,  and 
can  be  felt  to  be  bent  with  the  concavity  looking  towards  the  opposite  leg. 
In  some  cases  the  shaft  of  the  bone  is  curved,  but  in  the  majority  the  bend 
will  be  found  to  be  a  somewhat  sharp  one,  situated  at  the  junction  of  the 
lower  epiphysis  with  the  shaft,  the  foot  at  the  same  time  being  turned  some- 
what out,  in  the  position  of  valgus.  This  deformity  is  in  some  cases  rickety, 
but  in  the  majority  of  instances  it  is  purely  mechanical,  owing  to  the  child, 
especially  if  heavy  and  overfed,  having  been  put  on  its  feet  at  too  early  an  age 
or  for  too  long  a  time. 

The  Treatment  consists  in  reducing  the  weight  of  the  child  by  careful 
attention  to  diet  and  by  the  avoidance  of  fattening  food,  giving  it  rest,  and 
by  the  application  of  a  pair  of  light  well-padded  wooden  splints  to  the  inner 
side  of  the  leg,  taking  their  bearing-points  from  the  inner  condyle  of  the 
femur  and  the  inner  maUeolus.  These  should  only  be  worn  at  night.  If  i  the 
child  is  under  four  years  of  age  this  will  suffice  ;  if  above  this  age,  a  light 
iron  support  should  be  worn  during  the  day,  taking  its  bearings  from  the 
same  points  fitted  to  a  slot  in  the  heel  of  the  boot,  and  tightly  strapped  over 
the  convexity  of  the  leg. 
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DISEASES    OF    THE    SCALP   AND  SKULL. 

The  Scalp  is  subject  to  all  those  surgical  diseases  that  affect  the  common 
integument  of  the  body.  But  it  is  more  than  any  other  part  of  the  surface 
liable  to  two  diseases,  viz.,  Atheromatous  Cysts  and  Nasvi.  These  have 
already  been  so  fully  treated  of  (Cysts,  p.  999,  Vol.  I.  :  Naevi,  p.  1022,  Yol.I., 
and  p.  69,  Vol.  II.)  that  their  description  here  would  lead  to  needless  repetition. 

Pachydermatous  Tumoiir  of  the  Scalp  or  Molluscum  Pihrosum 
(Vol.  I.,  p.  1012).  This  disease,  of  rare  occurrence,  was  first  described  by 
John  Bell,  and  subsequently  by  Valentine  Mott  as  Pachyclermatocele,  more 

recently  by  Virchow  as  Fibrmna 


Molluscum.  The  accompanying  cut 
(Fig.  664),  taken  from  a  patient 
whilst  in  America,  who  was  after- 
wards successfully  operated  on  by 
W.  Stokes,  in  Dublin,  gives  a  good 
representation  of  the  disease. 

These  tumours  are  neither  painful 
nor  dangerous,  but  their  weight  and 
the  deformity  occasioned  by  them 
render  their  removal  desii'able. 

Treaiment. — The  removal  of  this 
tumour  may  be  effected  by  the  liga- 
ture or  the  knife.  Pollock  has  suc- 
cessfully extirpated  one  by  the 
former,  W.  Stokes  by  the  latter 
method.  But  the  operation  is  not 
without  danger.    In  Stokes's  case 


Fig.  604.— Pachydermatous  Tumour  of  Scalp.  haemorrhage  was  described  as 

terrific,  nearly  costing  the  patient  his 
life,  and  had  to  be  arrested  by  the  cautery.  Stokes  states  that  in  the  whole 
course  of  his  experience  he  had  never  seen  such  copious  and  uncontrollable 
"  weeping  "  hemorrhage  ;  it  came  from  every  point  of  the  cut  surface. 

Tungus  of  the  Dura  Mater. — Sometimes  without  external  or  apparent 
cause,  at  other  times  in  consequence  of  a  blow  or  fall,  a  Fungous  Tumour 
grows  from  some  part  of  the  dura  mater,  usually  on  the  top  of  the  head  or  in 
one  of  the  parietal  regions.  As  it  increases  in  size,  it  produces  absorption  of 
the  skull  covering  it ;  the  bone  becomes  thin  and  expanded,  and  crackles  like 
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parchment  on  pressure,  sometimes  not  being  raised  above  its  proper  level,  but 
more  usually  being-  pushed  up  by  the  pressure  of  the  growth  beneath,  which 
at  last  protrudes  under  the  scalp.  More  usually,  this  perforation  of  the  skull 
is  gradual ;  but  in  some  cases  it  would  appear  to  have  been  rapid,  the  first 
intimation  of  disease  that  the  patient  had  being  the  presence  of  a  tumour 
under  the  scalp.  When  the  skull  is  perforated,  the  sharp  edges  of  the  circular 
opening  can  be  distinctly  felt ;  and  the  tumour  which  protrudes  pulsates 
distinctly,  as  may  be  proved  both  by  the  finger  and  the  eye. 

Pathology. — The  nature  of  these  tumours  is  somewhat  uncertain,  as  sufficient 
cases  have  not  yet  been  recorded  with  an  accurate  microscopical  description  of 
the  growth  ;  but  it  is  probable  that  in  the  majority  of  cases  they  are  round-  or 
spindle-celled  sarcomata  springing  from  the  outer  layers  of  the  membrane, 
which  forms  the  internal  periosteum  of  the  skull. 

Symptoms. — Symptoms  of  cerebral  disturbance — double  vision,  optic  neuritis, 
loss  of  sight,  deafness,  or  epileptic  fits,  with  fixed  pain  in  the  head — usually 
precede  for  a  considerable  time  the  external  appearance  of  the  tumour.  In 
some  rare  cases,  no  such  symptoms  have  indicated  the  existence  of  intra- 
cranial disease  ;  and  the  first  evidence  of  the  disease  has  been  the  sudden 
protrusion  of  a  pulsating  tumour  through  the  skull.  If  the  tumour  be  com- 
pressed, egg-shell  crackling  of  the  expanded  and  thinned  cranial  bones  will  be 
felt,  and,  if  attempts  be  made  to  push  it  back  under  the  bones,  giddiness, 
syncope,  and  convulsions  are  produced.  As  the  disease  makes  progress,  death 
from  paralysis  and  coma  supervenes. 

Treatment. — The  result  of  the  treatment  of  fangus  of  the  dura  mater  is  not 
very  satisfactory  ;  yet,  as  the  disease  appears  to  be  almost  of  necessity  fatal  if 
left  to  itself,  something  should  be  attempted  if  possible.  The  scalp  covering 
it  should  be  turned  back  by  a  crucial  incision,  and  the  tumour  exposed.  The 
apertm-e  in  the  skull  through  which  it  is  protruded  may  then,  if  necessary,  be 
enlarged  by  the  use  of  the  trephine  or  Hey's  saw,  so  as  to  lay  bare  the  full 
extent  of  the  tumour,  which  must  then  be  carefully  dissected  away  from  the 
dura  mater.  In  a  case  in  which  the  operation  was  being  performed  by 
Volkmann,  the  patient  died  from  the  entrance  of  air  dm-ing  inspiration  through 
an  accidental  wound  of  the  longitudinal  sinus. 

Fungus  of  the  Skull  also  may  occur.  This  term  has  been  applied  to  any 
soft  f ungating  tumour  springing  primarily  from  the  vault  of  the  skull.  The 
growth  may  spring  from  beneath  the  periosteum,  when  it  is  usually  a  small 
round-celled  or  a  spindle-celled  sarcoma,  or  from  the  diploe  when  it  is  most 
commonly  myeloid.  It  gives  rise  to  a  smooth  ovoid  tumour  on  the  head, 
which  may  or  may  not  pulsate.  If  it  springs  from  the  diploe  it  is  usually 
covered  by  a  thin  layer  of  bone,  which  gives  the  sensation  of  egg-shell 
crackling  ;  when  it  is  subperiosteal,  it  not  uncommonly  contains  a  framework 
of  irregular  spicula  of  bone.  As  the  disease  progresses  it  usually  perforates 
the  skull,  and  comes  into  contact  with  the  dura  mater.  It  is  then  very  difficult 
to  determine  whether  it  arose  from  that  membrane,  or  merely  implicated  it  by 
extension.  The  growth  may  be  mistaken  when  small  for  an  atheromatous 
.cyst  of  the  scalp,  but  they  are  readily  distinguished  by  their  being  firmly  fixed 
to  the  bone,  while  the  cyst  moves  wm.  the  scalp.  These  tumours  may  become 
multiple,  and  after  a  time  be  followe^by  secondary  visceral  growths.  I  have 
twice  seen  the  liver  secondarily  affected  in  this  way,  death  resulting  without 
.cerebral  disturbance  from  intestinal  haemorrhage  and  exhaustion.    The  only 
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treatment  possible  is  removal  of  the  growth,  but  this  is  accompanied  by  con- 
siderable danger,  not  only  on  account  of  the  perforation  of  the  skull  and  im- 
plication of  the  dura  mater,  but  from  the  extreme  vascularity  of  these  tumours. 
In  a  case  of  this  kind,  which  I  had  an  opportunity  of  seeing  many  years  ago, 
the  growth  was  successfully  removed  by  B.  Phillips. 

Secondary  sarcomata  and  carcinomata  are  also  occasionally  met  with  in  the 
bones  of  the  skull.  In  a  case  recorded  by  Morris  a  few  years  ago,  a  large 
pulsating  tumour  of  the  skull  was  found  to  present  the  structure  of  the 
thyroid  gland,  and  was  apparently  secondary  to  an  enlargement  of  that  body. 
Three  or  four  similar  cases  have  been  recorded  by  other  Surgeons. 

Hernia  Cerebri,  arising  from  wound  or  ulceration  of  the  dui-a  mater,  has 
been  already  described  (Vol.  I.,  p.  782). 

Congenital  Hernia  of  the  Membranes  of  the  Brain  is  sometimes 
met  with  in  the  form  of  Meningocele  or  of  Encephalocele.  In  the  former, 
the  protruded  sac  is  filled  with  fluid :  in  the  latter,  it  contains  also  cerebral 
substance.  The  diagnosis  between  these  two  conditions  is  generally  difficult  ; 
and  is  of  little  practical  importance.  The  disease  is  usually  speedily  fatal. 
Z.  Laurence  finds  that,  of  39  instances  in  which  it  occurred,  21  were  males, 
18  females  ;  that  the  protrusion  may  vary  fi-om  the  size  of  a  pea  to  that  of  a 
tumour  exceeding  the  child's  head  ;  and  that  the  occiput  is  its  chief  seat — of 
79  cases,  53  being  in  this  situation.  The  hernia  may  occur  at  several  other 
points.  It  has  been  seen  projecting  through  the  anterior  fontaneUe.  In  this 
situation,  it  has  most  frequently  undergone  spontaneous  cure  as  the  fontanelle 
closed.  N"umerous  cases  have  been  recorded  in  which  it  projected  through  a 
deficiency  in  the  region  of  the  cribriform  plate  into  the  nasal  foss»,  or  forwards 
into  the  face  at  the  root  of  the  nose,  the  nasal  process  and  the  neighbouring 
parts  of  the  frontal  bone  being  deficient.  Lichtenburg  has  recorded  a  case  in 
which  it  projected  from  the  base  of  the  skull  into  the  pharynx.  In  these 
uncommon  situations,  the  swelling  may  be  mistaken  for  a  polypus.  In  six  of 
the  cases  collected  by  Z.  Laurence,  the  subjects  of  this  malformation  reached 
an  adult  age  ;  in  all  the  remaining  cases  they  died  early,  or  were  still-born. 
Surgery  offers  little  in  these  cases  ;  though  in  one  instance  Paget  used 
injection  of  iodine  with  success  ;  and  in  another,  where  sloughing  of  a  portion 
of  the  tumour  was  taking  place,  Annandale  applied  a  ligature  to  the  peduncle, 
and  removed  the  tumour,  the  child  recovering  completely  in  spite  of  an  attack 
of  measles.  In.  another  case,  the  portion  of  brain  was  sliced  off,  the  patient 
surviving. 

Tapping  the  Head. — This  operation  has  occasionally  been  performed  iu 
chronic  hydrocephalus,  but  so  far  without  much  benefit.  It  is  sometimes 
conjoined  with  pressure  by  means  of  an  elastic  bandage.  It  is  applicable  only 
to  those  cases  in  which,  from  the  early  age  of  the  child,  or  the  imperfect 
ossification  of  the  distended  skull,  it  is  possible  to  compress  the  head  by  a 
moderate  degree  of  pressure.  The  operation  is  best  performed  by  means  of  the 
aspirator.  A  fine  needle  maybe  pushed  through  the  anterior  fontanelle  or  the 
coronal  suture,  avoiding  the  middle  line  for  fear  of  wounding  the  longitudinal 
sinus.  The  instrument  should  be  directed  away  from  the  middle  line  so  as  to 
penetrate  the  lateral  ventricle,  and  thus  to  evacuate  a  portion  of  the  contained 
serum.  There  should  be  no  vacuum  in  the  needle  when  it  is  introduced,  but 
when  it  has  penetrated  deeply  enough  to  reach  the  ventricle,  the  piston  of  the 
aspirator  may  be  slowly  raised,  so  as  to  withdraw  the  fluid  gradually,  and  nob 
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to  disturb  the  circulation  through  the  brain.  After  a  moderate  quantity  of 
fluid  has  been  withdrawn,  the  small  aperture  should  be  closed  with  a  strip  of 
plaster,  and  an  elastic  bandage  should  be  applied  round  the  head  so  as  to 
compress  and  to  confine  the  bones.  It  is  scarcely  necessary  to  observe  that 
the  prognosis  in  these  cases  is  not  of  a  very  favourable  character. 

Operations  on  the  Brain. — Since  the  clinical  and  pathological  observa- 
tions and  the  experimental  inquiries  of  Broca,  Hughlings  Jackson,  Hitzig, 
Farrier  and  others,  have  made  it  possible  to  diagnose  the  exact  seat  of  many 
tumours  and  other  lesions  within  the  cranium,  and  the  development  of  anti- 
septic surgery  has  enabled  the  Surgeon  to  operate  on  the  brain  substance 
with  comparative  safety,  many  such  procedures  have  been  undertaken.  The 
general  subject  of  localisation  of  the  functions  of  the  brain  has  been  already 
sufficiently  alluded  to  in  the  Chapter  on  Injuries  of  the  Head  (Vol.  I.,  p.  759). 
The  special  symptoms  of  the  diseases  for  which  the  operations  have  been 
undertaken  belong  rather  to  medicine  ^than  surgery,  and  cannot  be  fully 
described  here. 

Operations  upon  the  brain  have  been  undertaken  for  the  removal  of  morbid 
growths  for  the  relief  of  epilepsy  and  for  abscess  of  the  brain. 

Morbid  growths  of  the  brain  are  either  syphilitic  or  tubercular,  or  true 
tumours,  the  most  frequent  form  of  true  tumour  being  the  glioma  (Vol.  I., 
p.  1032).  Sarcomata  of  various  kinds  are  occasionally  met  with.  True  cancer 
is  rare,  and  only  occurs  as  a  secondary  growth.  Psammoma  of  the  dura  mater 
(Vol.  I.,  p.  1039)  may  also  cause  pressure  on  the  brain.  All  the  tumours 
except  the  psammoma  as  a  rule  imphcate  the  surrounding  brain  tissue,  being 
rarely  accurately  circumscribed.  The  general  symptoms  of  an  intracranial 
tumour  may  be  briefly  summarised  as  signs  of  iiiitation  or  impaired  function 
in  that  part  of  the  brain  in  which  the  new  growth  is  situated,  with  fixed  and 
persistent  headache.  Vomiting  is  a  common  symptom,  and  optic  neuritis  is 
almost  constantly  present  when  the  tumour  is  situated  in  the  substance  of  the 
braia.  When  the  growth  affects  the  cortical  centres  epileptiform  seizures  are 
common,  and  the  fit  commences  by  spasm  of  the  part  in  connection  with  the 
centre  implicated.  In  considering  the  possibility  of  removal  of  a  tumour  of 
the  brain  the  situation  of  the  growth  is  of  the  first  importance.  It  must  be 
so  seated  that  it  can  be  safely  exposed  by  trephining  the  skull.  Tumours  at 
the  base,  or  deeply  seated  in  the  brain,  are  evidently  beyond  surgical  inter- 
ference, and  it  is  doubtful  if  the  cerebellum  can  be  attacked  with  safety.  If 
the  paralysis  is  very  extensive  the  growth  is  implicating  so  wide  an  area  that 
its  removal  probably  could  not  be  accomplished  or  would  be  speedily  followed 
by  recurrence.  The  nature  of  the  tumour  must  in  many  cases  be  uncertain, 
but,  if  it  can  be  ascertained,  has  an  important  influence  on  the  question  of 
operation.  Tubercular  growths  are  commonly  multiple,  and  are  consequently 
unsuitable  for  removal,  and  syphilitic  gummata  frequently  disappear  under 
proper  treatment.  The  evidence  of  tubercle  elsewhere,  or  a  clear  history  of 
syphilis,  would  therefore  contra-indicate  operation.  A  true  tumour  is  generally 
characterised  by  a  slow  progressive  development  of  the  symptoms,  while  both 
tubercular  and  syphilitic  growths  may  after  a  time  become  stationary.  The 
cases  suited  to  operation  are  undoubtedly  rare.  Of  54  specimens  of  intra- 
cranial tumour  reported  on  by  a  committee  of  the  Pathological  Society  in  188G 
only  two  seemed  suited  to  operation.  Trephining  for  epilepsy  has  been 
frequently  undertaken  as  before  described  (Vol.  I.,  p.  786)  in  cases  of 
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traumatic  origin,  and  in  which  there  has  been  a  painful  or  tender  scar,  or 
some  evident  depression  of  the  bone  ;  but  it  is  only  within  the  last  two  years 
that  portions  of  the  brain  have  been  removed  for  the  cure  of  that  disease. 
To  justify  the  operation  it  is  necessary  that  every  fit  must  commence  with 
some  definite  movement  which  can  be  refen-ed  to  one  of  the  cortical  motor 
centres,  or  that  there  should  be  some  paresis  or  paralysis  indicating  the  part 
of  the  cortex  affected,  without  which  there  can  be  no  guide  as  to  the  point  at 
which  to  apply  the  trephine. 

Trephining  for  abscess  of  the  brain  consequent  upon  compound  fractures 
of  the  skull  or  scalp  wounds  exposing  the  bone  has  been  long  a  recognised 
operation  of  surgery.  It  is,  however,  but  recently  that  the  operation  has 
been  undertaken  for  abscess  resulting  from  disease  of  the  ear,  with  which 
disease  it  will  be  more  fully  described. 

The  results  of  these  operations  have  so  far  been  singularly  successful.  In 
1883  Mace  wen  of  Grlasgow  successfully  trephined  two  cases  guided  solely  by 
the  present  knowledge  of  the  localisation  of  the  functions  of  the  brain.  The 
first  case  was  of  traumatic  origin  and  some  extravasated  blood  was  removed. 
In  the  second  the  patient  had  paralysis  of  the  left  arm,  and  trephining  over 
the  arm-centre  on  the  right  side  exposed  what  was  apparently  a  softening 
gumma.  The  first  operation  for  a  diagnosed  glioma  was  performed  by  E.  J. 
Godlee  in  a  case  under  the  care  of  A.  Hughes  Bennett  in  1884.  The  patient 
unfortunately  died  about  a  month  after  the  operation  from  hernia  cerebri  and 
meningitis.  Since  that  time  the  operation  has  been  brought  to  great  perfection 
and  repeatedly  performed  by  Victor  Horsley.  He  has  published  nine  cases  in 
which  he  removed  portions  of  the  brain  substance.  Three  of  these  w^ere  for 
epileptiform  seizures  of  traumatic  origin,  and  all  were  cured.  Two  were  for 
diagnosed  tumours  of  the  brain,  and  both  recovered,  one  dying  subsequently 
of  recuiTence.  One  was  for  a  tumour  of  the  cerebellum  which  proved  to  be 
tubercular,  the  patient  dying  from  the  shock  of  the  operation ;  and  the  re- 
mainder were  for  cases  of  epilepsy  in  which  the  seat  of  the  irritative  lesion  was 
indicated  by  the  part  at  which  the  first  spasm  occurred  during  the  seizure. 
They  all  recovered  from  the  operation,  and  were  more  or  less  completely 
relieved  by  it. 

The  details  of  the  operation  of  trephining  and  of  removal  of  portions  of  the 
brain  have  been  already  given  (Vol.  I.,  p.  786  et  seq.).  The  chief  dangers  to 
be  apprehended  are  hsemorrhage  during  the  operation  and  septic  inflammation 
after  it.  Hemorrhage  may  be  to  a  certain  extent  controlled,  as  pointed  out 
by  Schafer  and  Horsley,  by  a  hypodermic  injection  of  a  quarter  of  a  grain  of 
morphia  given  before  commencing  the  administration  of  the  aneesthetic,  as, 
by  this  means,  a  contraction  of  the  arterioles  of  the  brain  is  induced.  Ether 
must  never  be  used  as  the  anaesthetic  for  fear  of  producing  congestion. 
The  brain  may  be  safely  cut  with  a  sharp  scalpel,  the  hEemorrhage,  which  is  at 
first  very  free,  being  rapidly  arrested  by  gentle  pressure  with  a  sponge.  The 
incisions  should,  as  far  as  possible,  be  made  parallel  to  the  vessels  of  the  part 
operated  on.  Septic  inflammation  can  only  be  prevented  by  the  strictest 
attention  to  antiseptic  details  during  the  operation  and  in  the  subsequent 
treatment.* 

•  For  a  fuU  description  of  all  the  details  connected  with  operations  on  the  Brain,  the  reader  is  referred 
to  Victor  Horslcy's  papers  in  the  British  Medical  Journal,  of  Oct.  9th,  ISSO,  and  April  23rd,  1SS7. 
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Affections  of  the  E  sternal  Ear  and  Meatus. — Malformations  of 

the  lobule  are  not  uncommon.  Absence  of  the  pinna  or  such  deformity  as 
completely  to  close  the  meatus  has  also  been  met  with.  Hypertrophy  of  the 
external  ear  is  sometimes  met  with  in  idiots  ;  and  in  gouty  subjects,  Tophi, 
or  Gouty  Concretions,  are  occasionally  deposited  in  it.  Paget,  Bruck,  and 
Vanzetti  have  described  a\ribrous  Tumour  that  occasionally  forms  in  the 
lobule  of  the  ear  from  the  irritation  produced  by  piercing  it,  as  "one  of 
the  penalties  attached  to  the  barbarism  of  ear-rings."  These  tumours  are 
semi-malignant,  like  the  warty  growths  of  cicatrices  ;  and,  after  excision — 
their  only  treatment — are  somewhat  apt  to  return. 

Bloody  Tumours,  or  Hsematomata,  are  occasionally  developed  without 
apparent  cause  in  the  external  ear  of  the  insane  or  idiots,  and  are  not 
uncommon  in  other  patients  as  the  result  of  injury.  They  may  attain  a  large 
size,  and  are  often  multiple.  Unless  they  become  inflamed,  I  think  it  better 
to  leave  them  untouched,  when  they  will  gradually  be  absorbed.  If  inflamed, 
they  must  be  opened. 

Eczema  of  the  External  Ear,  sometimes  extending  into  the  external 
meatus,  is  a  common  affection.  It  occurs  in  scrofulous  children  and  in  gouty 
adults.  The  constitutional  treatment  must  be  conducted  on  ordinary 
principles  ;  locally  the  application  of  glycerine  of  borax  or  of  boracic  acid  oint- 
ment, to  which  a  small  quantity  of  extract  of  belladonna  may  be  added,  will 
be  found  most  useful. 

Concretions  in  the  Meatus.- — We  not  uncommonly  find  that  the  meatus 
becomes  blocked  up  by  accumulations  of  wax,  dark,  indurated,  and  pipe-like, 
or  forming  balls  and  masses  that  lie  in  contact  with  the  membrana  tympani. 
These  occur  chiefly  in  individuals  of  the  bilioso-phlegmatic  temperament,  and 
are  a  common  source  of  temporary  deafness  among  young  people.  They  not 
only  materially  impaii*  the  sense  of  hearing,  but  are  very  apt  to  give  rise  to 
noises  in  the  head,  and  to  crackling  sensations  on  opening  and  shutting  the 
mouth.  Their  presence  is  best  ascertained  by  examination  with  an  ear- 
speculum.  The  Treatment  of  these  concretions  consists  in  softening  the  wax 
by  the  introduction  of  a  little  glycerine  into  the  ear  for  a  few  nights,  and  then 
repeatedly  washing  out  the  meatus  by  the  injection  of  tepid  soap  and  water, 
thrown  in  with  a  large  syringe  ;  as  the  fluid  regm-gitates  from  the  membrana 
tympani,  it  will  at  length  bring  away  dark  and  hardened  ceruminous  masses. 

Thickening  of  the  Cuticle. — Occasionally  the  cuticle  of  the  external 
meatus,  and  that  covering  the  membrana  tympani,  becomes  thickened  and 
indurated,  assuming  a  dull  white  appearance.  This  is  commonly  a  result  of 
eczema,  and  may  give  rise  to  some  degree  of  deafness.  In  these  circum- 
stances, glycerine,  citrine  ointment,  or  solution  of  nitrate  of  silver,  will  be 
useful  in  restoring  the  healthy  condition  of  the  part. 

Boils  or  Follicular  abscesses  are  not  uncommon  in  the  external  meatus. 
They  may  arise  as  a  complication  of  eczema,  or  as  the  consequence  of  irritating 
discharges  from  the  middle  ear.  The  Treatment  is  to  apply  hot  fomentations 
to  the  ear,  and,  if  the  boil  can  be  seen,  relief  may  often  be  given  by  puncturing 
it  with  a  small  knife. 

Diffuse  Inflammation  of  the  Meatus  or  Otitis  Externa  is  most 
common  in  children,  and  may  occur  from  a  variety  of  causes,  amongst  which 
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are  measles  or  scarlet  fever,  eczema  or  injuries.  In  some  cases  the  inflamma- 
tion affects  the  periosteum,  and  in  all,  unless  it  be  checked  early,  it  tends  to 
implicate  the  membrana  tympani.  The  symptoms  are  redness  and  swelling, 
more  or  less  completely  closing  the  auditory  canal,  with  intense  pain, 
aggravated  in  many  cases  by  any  movement  of  the  jaw.  After  a  time  a 
purulent  discharge  escapes,  when  some  relief  usually  follows.  The  disease 
may  assume  a  chronic  form  with  discharge  from  the  ear,  forming  one  of  the 
varieties  of  otorrhcea.  In  other  cases  abscess  forms  which  may  lead  to 
disease  of  the  bony  walls  of  the  canal.  In  some  cases  the  canal  becomes 
closed  by  the  swelling,  and  perforation  of  the  membrana  tympani  may  take 
place.  The  Treaimenl  in  the  early  stages  consists  of  leeches  behind  the  ear, 
followed  by  hot  fomentations.  If  suppuration  threatens,  the  pus  must  be  let 
out  early  by  a  free  incision  made  deeply  to  the  bone  with  a  fine  knife  passed 
into  the  meatus. 

Exostoses. — Small  exostoses  occasionally  form  in  the  ear,  springing  from 
the  bony  part  of  the  external  meatus.  These  may  cause  deafness  Ijy 
completely  obstructing  the  canal.  They  have  been  successfully  treated  by 
Mathewson  of  New  York,  Field,  Dalby,  and  others  by  means  of  the  American 
dental  drill. 

Periosteal  Thickenings,  the  result  of  syphilis,  are  occasionally  met  with. 
These  usually  disappear  under  iodide  of  potassium. 

Diseases  of  the  Middle  Ear. — It  is  impossible  in  a  work  of  this  kmd 
to  give  more  than  the  briefest  possible  description  of  the  methods  of  examining 
the  middle  ear,  and  of  the  affections  to  which  it  is  liable  ;  for  fuller  informa- 
tion the  student  must  refer  to  special  works. 

Method  of  Examination. — For  examining  the  membrana  tympani  or  tym- 
panum from  the  meatus,  the  ordinary  silver  ear-speculum  will  be  formd  as 
efficient  as  any  of  the  more  complicated  instruments  sometimes  recommended. 
The  light  must  be  thrown  down  it  by  a  concave  mirror  similar  to  that  used 
for  the  laryngoscope.  If  necessary,  the  ear  must  first  be  carefully  cleaned  by 
syringing,  and  afterwards  dried  by  means  of  small  pieces  of  absorbent  wool 
twisted  round  the  end  of  a  bit  of  whalebone  or  wood.  The  membrane  in  health 
is  of  a  bluish-grey  colour,  and  the  handle  of  the  malleus  can  be  seen  crossing 
it  from  above  downwards  and  slightly  backwards,  terminating  a  httle  beyond  its 
middle.  The  membrane  is  set  at  an  angle  of  45  degrees  with  the  floor  of  the 
meatus  ;  but  owing  to  its  concavity  looking  outwards,  a  small  triangular  part 
below  and  slightly  in  front  of  the  end  of  the  handle  of  the  malleus  reflects  back 
the  light  to  the  eye  of  the  observer,  and  thus  appears  as  a  bright  spot.  The 
points  to  be  observed  in  examining  the  membrane  are  its  degree  of  opacity, 
its  colour,  and  degree  of  vascularity  ;  its  curvature,  whether  too  concave,  or 
convex  and  bulging  ;  and  the  presence  or  absence  of  perforation. 

The  instrument  known  as  Politzer's  hag  is  of  great  value  in  examining  the 
condition  of  the  Eustachian  tube  and  the  middle  ear.  It  consists  of  a  thick 
india-rubber  bag  with  a  blunt  nozzle,  and  is  used  thus  :  the  nozzle  is  inserted 
into  one  nostril,  and  both  nostrils  are  then  squeezed  between  the  finger  and 
thumb,  so  as  eflBciently  to  close  the  anterior  nares  ;  the  patient  then  takes  a 
small  quantity  of  water  into  the  mouth  and  holds  it  till  directed  to  swallow  ; 
at  the  moment  he  swallows  the  bag  is  squeezed,  and  the  upper  part  of  the 
pharynx  above  the  soft  palate  is  thus  distended  with  air,  and  as  at  the  same 
time  the  Eustachian  tubes  are  opened  by  the  act  of  swallowing,  the  air  rushes 
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into  the  cavity  of  the  tympanum.  While  this  is  being  done  the  Surgeon  con- 
nects his  ear  with  that  of  the  patient  by  means  of  an  india-rubber  tube  about 
three  feet  in  length  with  an  ear-piece  at  each  end.  He  thus  hears  distinctly 
the  effect  produced  by  the  distension  of  the  cavity  of  the  tympanum.  The 
cavity  of  the  tympanum  can  usually  be  distended  equally  well  if  the  patient 
closes  the  mouth  and  pinches  the  nostrils,  and  then  makes  a  forced  effort  of 
expiration.  The  following  are  the  chief  facts  learned  from  this  mode  of  in- 
vestigation. In  health,  the  Surgeon  hears  the  air  enter  the  tympanum  and 
impinge  on  the  membrane  with  a  sharp  click,  sounding  to  the  patient  as  a 
loud  crack.  If  the  Eustachian  tube  is  closed  by  swelling  or  plugged  with 
inspissated  pus  or  mucus  also  filling  the  tympanum,  this  will  be  entirely 
wanting.  If  the  cavity  is  filled  with  tenacious  mucus  or  muco-purulent  fluid, 
a  crackling  bubbling  sound  will  be  heard  both  by  the  Surgeon  and  the  patient 
as  the  air  enters  the  cavity.  If  the  membrane  is  perforated  and  the  Eustachian 
tube  pervious,  the  air  will  be  heard  passing  through  the  aperture. 

The  Eustachian  Catheter  is  useful  in  treatment  rather  than  in  diagnosis.  It 
consists  of  a  small  metal  or  vulcanite  tube  about  six  inches  in  length  with  a 
shght  curve  at  one  end  and  expanded  at  the  other  to  receive  the  nozzle  of  the 
small  india-rubber  bag  used  for  injecting  fluids  or  air.  On  the  large  end  is 
a  ring  to  show  the  position  of  the  point  while  it  is  in  the  nose.  It  is  thus 
passed  :  the  concavity  of  the  curve  being  turned  towards  the  floor  of  the  nasal 
fossa,  so  that  the  point  may  not  hitch  against  the  turbinate  bones,  the  catheter 
is  passed  backwards  through  the  nose  till  it  touches  the  posterior  wall  of  the 
pharynx.  It  is  then  withdrawn  about  half  an  inch  and  its  point  directed  out- 
wards and  slightly  upwards  against  the  orifice  of  the  Eustachian  tube.  The 
Surgeon  having  his  ear  connected  with  that  of  the  patient  by  the  india-rubber 
tube  before  described,  can  then  ascertain  whether  the  catheter  is  in  the  tube  or 
not  by  blowing  some  air  through  it  from  a  small  india-rubber  bag. 

In  order  to  ascertain  the  degree  of  hearing,  a  watch  or  tuning  fork  is  com- 
monly used.  The  distance  from  the  ear  at  which  the  ticking  of  the  watch  can 
be  heard  is  generally  taken  as  the  indication  of  the  degree  of  deafness.  If  the 
vibrating  tuning  fork  or  the  watch  be  pressed  against  the  vertex,  in  health  it 
is  heard  equally  well  in  the  two  ears  ;  if  one  meatus  or  one  Eustachian  tube  be 
blocked,  the  sound  will  be  heard  more  loudly  in  the  affected  ear ;  if  the  sound 
cannot  be  heard  with  the  instrument  in  this  position,  or  is  heard  very  imper- 
fectly, the  deafness  is  due  to  disease  of  the  nervous  apparatus  of  the  ear. 

The  diseases  of  the  middle  ear  are  commonly  classed  under  the  following 
headings  :  Simple  Mucous  Catarrh  and  Purulent  Catarrh,  and  each  of  these 
is  divided  into  acute  and  chronic. 

Simple  Acute  Catarrh  is  usually  associated  with  catarrhal  affections  of 
the  pharynx,  and  is  most  common  in  children.  It  is  characterized  by  acute 
hyperemia  and  swelling  of  the  mucous  membrane  with  increased  secretion  of 
mucus.  Difficulty  of  hearing  is  an  early  symptom,  and  in  some  cases  there  is 
intense  ear-ache  radiating  over  the  side  of  the  head.  Noises  and  throbbing  in 
the  ear  are  seldom  absent.  Examination  of  the  ear  shows  the  external  meatus 
clear,  some  redness  of  the  membrana  tympani,  with  bulging  in  some  cases.  If 
left  unrelieved  the  membrane  occasionally  perforates,  after  which  cure  takes 
place  and  the  aperture  heals,  or  the  disease  may  become  chronic.  The 
Treatment  in  mild  cases  consists  of  the  application  of  leeches  behind  the  ear, 
and  hot  fomentations  externally.    At  the  same  time  the  air  should  be  blown 
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into  the  tympanum  at  intervals  by  means  of  Politzer's  bag  ;  the  mucus  will 
usually  escape  when  the  air  regurgitates  from  the  cavity.  If  there  is  much 
bulging  and  acute  pain,  relief  can  be  obtained  more  surely,  and  the  risk  of 
permanent  damage  to  the  ear  avoided  by  puncturing  the  membrane  by  ineaus 
of  a  small  lancet-shaped  knife  specially  constructed  for  this  pm-pose,  or  a 
cataract  needle.  This  operation  is  easy  of  performance  ;  the  speculum  haviug 
been  passed,  and  a  good  view  of  the  membrane  obtained,  the  puncture  is  to  lie 
made  at  the  lower  part  of  the  membrane  behind  the  handle  of  the  malleus. 
The  mucus  may  then  be  blown  out  by  means  of  air-douches  from  Politzer's 
bag,  or  through  the  Eustachian  catheter.  The  operation  is  usually  followed 
by  complete  relief,  and  the  small  puncture  soon  heals,  leaving  the  hearing 
unimpaired. 

Chronic  KTon-Purulent  Catarrh  is  a  very  common  disease  and  a  fre- 
quent cause  of  deafness.  Two  varieties  are  described — the  dry  and  moist.  D17 
catarrh  is  a  term  applied  to  a  chronic  inflammation  of  the  mucous  membrane 
unaccompanied  by  any  excess  of  secretion.  It  leads  to  thickening  of  the 
mucous  membrane,  and  finally  causes  deafness  from  immobility  of  the  ossicles. 
In  moist  catarrh  there  are  swelling  and  hyperaemia  with  excessive  secretion. 
It  often  affects  the  Eustachian  tube  chiefly,  and  may  lead  to  its  contraction  oi- 
closure.  If  this  takes  place,  the  air  in  the  tympanum  soon  becomes  absorbed, 
and  the  membrane  becomes  abnormally  concave.  Noises  in  the  ears  and  oc- 
casional pain  are  common.  It  is  most  commonly  associated  with  phaiyngeal 
catarrh.  This  condition  is  the  common  cause  of  so-called  Eustachian  or  throat 
deafness.  The  treatment  of  chronic  catarrh  is  usually  not  very  satisfactory. 
The  general  health  must  be  attended  to,  and  the  catarrh  of  the  pharynx 
relieved  by  astringent  applications,  as  nitrate  of  silver,  glycerine  of  tannin,  &c. 
At  the  same  time  the  air  must  be  blown  into  the  tympanum  at  intervals  by 
Politzer's  bag,  the  Eustachian  catheter,  or  by  forced  expiration  with  the  nostrils 
closed.  By  this  means  the  strain  on  the  membrane  is  relieved  and  the  mucus 
allowed  to  escape.  Astringent  injections  into  the  tympanum  by  means  of  the 
catheter  have  been  used,  but  their  benefit  is  somewhat  uncertain. 

Acute  Purulent  Catarrh  is  commonly  a  sequela  of  scarlet  fever  or 
measles.  The  symptoms  may  be  acute  like  those  of  the  acute  non-puralent 
form  ah-eady  described,  or  perforation  of  the  membrane  may  occur  witliout 
any  acute  symptoms  having  manifested  themselves,  the  first  symptom  being 
the  discharge  from  the  ear.  After  the  pus  has  thus  found  exit  the  opening  in 
the  membrane  may  close  and  recovery  take  place,  but  in  scrofulous  children  the 
suppuration  may  become  chronic.  It  is  very  important  in  all  cases  of  scarlet 
fever  or  measles,  especially  in  scrofulous  children,  to  keep  a  careful  watch  on 
the  ear,  as  in  many  cases  the  complete  destruction  of  the  membrana  tympaui 
and  loss  of  the  ossicles  might  be  prevented  by  early  incision. 

Chronic  Purulent  Catarrh  may  arise  as  a  sequel  of  acute  inflammation 
of  the  middle  ear,  or  as  the  result  of  extension  from  without  in  diffuse  in- 
flammation of  the  meatus.  In  these  cases  the  membrana  tympani  is  always 
perforated.  The  symptoms  are  merely  loss  or  dulness  of  hearing,  with  a 
chronic  muco-purulent  discharge  from  the  ear,  often  having  an  extremely 
offensive  smell.  The  consequences  of  purulent  catarrh  arc  frequently  serious, 
and  sometimes  fatal.  If  unchecked  the  disease  may  lead  to  necrosis  of  the 
small  bones,  or  to  their  becoming  ankylosed  and  fixed  by  adhesions  to  such  an 
extent  as  to  be  useless.    The  disease  probably  in  all  cases  extends  into  the 
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mastoid  cells,  and  here  the  discharge  may  accumulate  aud  decompose.  Owing 
to  the  iiTegularity  of  the  cavities  it  may  not  find  a  sufficient  exit,  and  an 
abscess  of  the  mastoid  process  may  form,  gradually  perforating  the  bone  and 
appearing  beneath  the  skin.  Caries  or  necrosis  of  portions  of  the  temporal 
bone  is  a  consequence  of  greater  gravity.  When  this  takes  place,  or  some- 
times without  actual  disease  of  the  bones,  pus  may  form  within  the  skull 
between  the  dura  mater  and  the  bone.  This  may  be  followed  by  diffuse  septic 
meningitis,  or  by  thrombosis  of  the  lateral  sinus,  with  subsequent  softening 
and  disintegration  of  the  clot,  giving  rise  to  embolic  pysemia.  Abscess  of  the 
Brain  is  a  complication  occasionally  met  with,  apparently  as  a  consequence  of 
septic  phlebitis.  It  is  most  commonly  seated  in  the  temporo-sphenoidal  lobe, 
but  when  the  mastoid  cells  are  implicated  it  may  form  in  the  cerebellum.  It 
is  said  to  be  more  common  above  the  tentorium  in  children  and  below  in 
adults.  In  rare  cases  fatal  septic  infection  may  take  place  without  any  disease 
of  the  bone  being  found  after  death.  In  strumous  childj-en  enlargement  and 
suppuration  of  the  glands  behind  the  jaw  is  a  common  complication.  An 
abscess  of  the  brain  is  characterised  by  many  of  the  same  symptoms  as  a 
tumour,  the  most  marked  being  headache,  vomiting,  gradually  increasing 
insensibility  and  optic  neuritis.  As  the  abscess  does  not,  as  a  rule,  implicate 
the  motor  area  of  the  cortex,  localisation  is  very  uncertain.  A  very  slow 
pulse  and  a  temperatm^e  often  below  normal  are  very  characteristic  symptoms. 
The  symptoms  as  a  rule  come  on  slowly  and  insidiously,  but  their  onset  may 
be  marked  by  a  severe  rigor.  Unless  relieved  by  treatment  abscess  of  the 
brain  is  necessarily  fatal,  the  patient  either  gradually  becoming  comatose  or 
dying  somewhat  suddenly  as  if  from  apoplexy,  apparently  from  bursting  of  the 
abscess  into  the  ventricles. 

In  the  Diagnosis  of  Abscess  of  the  Brain  after  ear  disease  we  must  be 
guided  chiefly  by  the  slow  pulse,  low  temperature,  and  optic  neuritis.  The  other 
symptoms  may  equally  arise  from  septic  thrombosis  or  meningitis.  The  low 
temperature  will  serve  to  distinguish  it  from  pysemia.  Moreover,  in  pygemia 
the  rigors  are  commonly  repeated  at  irregular  intervals.  In  many  cases,  how- 
ever, the  diagnosis  is  very  difficult.  In  rare  cases  fatal  septic  infection  may 
take  place  without  any  disease  of  the  bone  being  found  after  death.  In 
sti-umous  children  enlargement  and  suppuration  of  the  glands  behind  the  jaw 
is  a  common  complication. 

In  the  Treatment  of  Chronic  Purulent  Catarrh  of  the  middle  ear,  the 
essential  objects  aimed  at  are  complete  removal  of  the  purulent  secretion  as  soon 
as  it  forms,  and  prevention  of  its  decomposition.  As  the  secretion  diminishes, 
astringent  applications  may  be  used  to  hasten  its  cessation.  The  removal 
of  the  purulent  secretion  is  effected  chiefly  by  frequent  syringing  of  the  ear 
with  some  antiseptic  solution,  and  by  blowing  through  the  cavity  either  by 
Politzer's  apparatus,  the  catheter,  or  simple  forced  expiration.  The  syring^ 
must  not  be  used  forcibly,  especially  if  the  opening  in  the  membrane  is  large. 
Hinton  recommended  that  an  india-rubber  ball  syringe  with  a  nipple-lilce 
nozzle  completely  fiUing  the  external  meatus,  should  be  used,  by  means  of 
which  the  fluid  may  be  made  to  flow  through  the  ear  into  the  pharynx.  This 
should  be  done  with  steady  gentle  pressure.  If  too  much  force  be  used  it 
causes  giddiness  or  faintness.  The  head  should  be  held  forwards,  so  that  the 
fluid  that  enters  the  pharynx  may  pass  out  at  the  nose.  Decomposition  is 
prevented  by  the  use  of  antiseptic  solutions,  the  best  being  Condy's  fluid, 
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chloride  of  zinc  (gr.  j.  to  3].),  or  a  couceutrated  solution  of  boracic  acid. 
After  the  ear  has  been  syringed  the  meatus  should  be  carefully  di-ied  with 
cotton-wool.  In  many  cases  great  benefit  is  obtained  from  blowing  into  it  a 
small  quantity  of  iodoform.  When  the  opening  in  the  membrana  tympani  is 
of  sufficient  size  the  cavity  of  the  tympanum  may  be  cleaned  out  by  means  of 
a  fine  probe  with  some  cotton-wool  wrapped  round  it. 

Under  this  ti-eatment  the  discharge  in  most  cases  gradually  ceases,  and 
imless  it  be  too  large,  the  opening  in  the  membrane  heals.  In  cases  in  which 
there  is  insufficient  exit  for  the  discharge  it  may  be  necessary  to  enlarge  the 
opening  in  the  tympanic  membrane  to  allow  of  more  perfect  cleaning  of  the 
cavity. 

The  complications  of  chronic  purulent  catarrh  must  be  prevented  if  possible 
by  the  above  treatment.  Necrosis  of  the  petrous  portion  of  the  temporal 
bone,  diffuse  meningitis  and  pygemia,  when  they  arise,  are  beyond  the  reach 
of  treatment.  Necrosis  of  the  mastoid  process  is  less  dangerous  ;  the  seques- 
trum may  separate  and  be  removed  by  the  meatus  or  externaUy.  If  there  is 
pain,  redness  and  oedema  over  the  process,  indicating  pent-up  pus  in  the 
mastoid  cells,  a  free  incision  must  be  made  upon  the  bone.  It  should  be 
placed  about  half  an  inch  behind  the  ear,  curving  slightly  forwards  at  the 
upper  part  above  the  attachment  of  the  auricle,  and  terminating  below  at  the 
tip  of  the  mastoid  process.  The  pinna  is  then  pulled  well  forwards  and  the 
bone  exposed  and  examined.  In  rare  cases  it  may  be  found  that  an  opening  has 
already  formed,  which  must  then  be  enlarged  with  a  gouge.  More  commonly 
the  "periosteum  is  loosened  or  raised  by  pus  without  any  opening  existing. 
The  mastoid  cells  must  then  be  opened.  The  part  to  be  first  exposed  is  the 
so-called  mastoid  antrum,  the  largest  of  the  cells  which  opens  into  the  posterior 
part  of  the  tympanum  by  a  wide  mouth.  To  reach  this  the  bone  must  be  cut 
away  with  a,  small  gouge,  commencing  on  a  level  with  the  upper  margin  of  the 
external  auditory  meatus  and  about  a  quarter  of  an  inch  behind  it,  the  gouge 
being  directed  inwards  and  forwards.  After  cutting  away  a  comparatively 
thin  layer  of  bone  the  antrum  is  reached,  after  which  the  remaining  cells  may 
be  broken  into  with  a  strong  probe.  All  inspissated  pus  and  granulation 
tissue  may  then  be  cleaned  out  with  a  small  sharp  spoon.  Various  special 
instruments  have  been  devised  for  cutting  away  the  bone,  such  as  small 
trephines  and  drills,  but  the  operation  is  much  more  safely  performed  with  a 
gouge  and  mallet.  If  the  bone  be  cut  away  too  far  back,  there  is  danger  of 
•wounding  the  lateral  sinus,  and  for  this  reason  the  instrument  must  never  be 
directed  backwards.  After  the  cells  are  opened,  it  is  advisable  in  some  cases 
to  cut  away  part  of  the  bony  wall  of  the  meatus.  A  metal  or  india-rubber  , 
drainage-tube  is  then  inserted  and  some  antiseptic  solution  syringed  through 
it  daily.  By  the  timely  performance  of  this,  many  patients  may  be  saved 
from  the  dangers  of  intracranial  suppuration. 

When  symptoms  of  intracranial  suppuration  manifest  themselves,  it  is 
advisable  to  open  the  mastoid  cells  and  to  clean  out  the  tympanum  thoroughly 
before  proceeding  further.  If  the  pus  lies  between  the  dura  mater  and  the 
bone,  it  is  possible  that  it  may  be  reached  and  let  out  by  cutting  away 
the  bone  so  as  to  expose  the  dura  mater,  great  care  being  taken  not  to 
wound  the  lateral  sinus.  If  the  symptoms  point  clearly  to  cerebral  absoes.«, 
the  only  chance  of  saving  the  patient  is  to  trephine  and  to  let  out  the  pus. 
This  operation  has  been  performed  by  Hulke,  Barker,  Caird,  and  Macewen. 
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The  first  successful  case  was  that  performed  by  A.  E,  Barker  on  a  patient 
under  the  care  of  (TOwers*.  The  abscess  contained  nearly  an  ounce  of  foetid 
pus,  yet  the  patient  perfectly  recovered  without  any  apparent  impairment  of 
function.  Barker  recommends  that  the  mastoid  foramen  should  be  examined 
as  a  preliminary  step.  If  the  vein  passing  through  it  is  thrombosed,  or  if  pus 
is  escaping  beside  it,  it  is  probable  that  the  collection  of  pus  is  below  the 
tentorium.  If  there  is  reason  to  believe  the  abscess  is  in  the  temporo- 
sphenoidal  lobe.  Barker  advises  that  the  pin  of  the  trephine  be  placed  an  inch 
and  a  quarter  above  a  line  drawn  from  the  lower  margin  of  the  orbit  through 
the  centre  of  the  meatus  of  the  ear,  and  the  same  distance  behind  the  centre 
of  the  auditory  meatus.  The  dura  mater  must  be  divided,  any  branches  of 
the  meningeal  artery  being  ligatured  and  the  substance  of  the  brain  examined 
by  means  of  a  hollow  needle  thrust  in  various  directions.  If  pus  is  found,  the 
opening  may  be  enlarged  by  means  of  sinus-foxceps,  and  a  drainage-tube 
inserted.  A  metal  tube  about  the  size  of  a  No.  8  catheter  was  used  in  Barker's 
case  and  found  to  keep  in  better  than  the  ordinary  india-rubber  tube. 

If  the  abscess  is  in  the  cerebellum  Barker  has  found  by  observations  on  the 
dead  body  that  the  best  point  to  apply  the  pin  of  the  trephine  is  an  inch  and 
a  half  behind  the  centre  of  the  meatus,  and  an  inch  below  a  line  drawn  from' 
the  lower  border  of  the  orbit  through  the  centre  of  the  meatus  of  the  ear. 
This  will  avoid  the  lateral  sinus  completely.  The  bone  is  exposed  by  an 
incision  carried  backwards  from  the  mastoid  process  along  the  superior  curved 
line  of  the  occipital  bone  for  about  two  inches.  The  periosteum  and  soft  parts 
are  then  stripped  off  with  an  elevator  till  the  inferior  curved  line  is  exposed, 
immediately  below  which  the  opening  may  be  made.  The  bone  here  is 
excessively  thin,  and  can  be  easily  broken  through  with  a  gouge.  These 
operations  should  be  performed  with  the  strictest  antiseptic  precautions. 

Otorrhoea. — This  is  merely  a  name  for  a  muco-purulent  discharge  from  the 
ear.  As  already  pointed  out  it  may  arise  from  diffuse  inflammation  of  the 
external  meatus,  from  badly  treated  abscess  of  the  meatus,  from  catarrh  of  the 
middle  ear  with  perforation  of  the  membrana  tympani,  and  from  disease  of 
the  petrous  portion  of  the  temporal  bone  or  mastoid  process.  The  vast 
majority  of  cases  arise  from  the  middle  ear.  Disease  of  the  bones  is  very 
rarely  primary,  being  almost  always  a  secondary  consequence  of  disease  of  the 
mucous  membrane.    The  treatment  has  already  been  described. 

Polypus. — Polypi  of  the  ear,  in  the  great  majority  of  cases,  spring  from 
the  tympanum,  and  project  through  an  opening  in  the  membrana  in  cases  of 
chronic  aural  catarrh.  They  are  rarely  met  with  springing  from  the  external 
meatus.  They  are  usually  firm  and  fleshy-looking,  though  sometimes  soft 
and  gelatinous,  and  composed  simply  of  granulation-tissue  ;  sometimes 
pedunculated,  but  at  others  situated  on  a  broad  base.  They  produce  serious 
inconvenience  by  obstructing  the  external  ear,  and  require  to  be  twisted  off  by 
means  of  forceps,  or,  if  too  firmly  fixed  for  this,  cut  off  with  scissors  or  a  wire 
snare  ;  after  which  means  must  be  taken  to  cure  the  purulent  catarrh  upon 
which  the  growth  is  dependent. 

Nervous  Deafness  is  recognized  by  the  absence  of  the  symptoms  of  any 
of  the  foregoing  diseases,  or  of  the  history  of  their  occurrence,  and  by  the  fact 
that  a  vibrating  tuning  fork  is  either  not  heard  at  all  or  imperfectly  heard 
when  it  is  placed  upon  the  vertex  or  between  the  teeth.  As  it  is  not  amenable 
to  surgical  treatment,  it  is  needless  to  discups  here  its  causes  or  pathology. 
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DISEASES    OF   THE  NOSE. 

External  Affections  of  the  Nose. — Acne  Rosacea  is  an  affection  of 
the  skin  of  the  nose,  in  many  cases  distinctly  resulting  from  alcoholic  excess, 
in  others,  especially  in  women,  being  apparently  connected  with  chronic 
dyspepsia.  It  commences  as  a  red  spot  on  which  dilated  capillaries  are 
visible,  and  extends  gTadnally  over  the  whole  tip  of  the  nose  and  often  to  the 
adjacent  parts  of  the  face.  At  first  the  sebaceous  follicles  are  not  affected, 
but  later  on  they  usually  become  enlarged,  making  the  surface  more  or  less 
tuberculated.  Some  thickening  of  the  skin  usually  occurs  at  this  stage. 
The  treatment  consists  in  correcting  evil  habits  in  drinking  or  eating,  and 
attention  to  the  digestion  and  general  health.  Locally,  iodide  of  sulphur 
ointment  is  useful. 

Lipoma  Nasi  is  a  chronic  hypertrophy  of  the  cutaneous  and  subcutaneous 


Fig.  065. — Lipoma  of  Nose  before  operation.  Fig.  UdG.— Same  Nose  after  Operation. 


structures,  forming  a  large  reddish-blue,  vascular-looking,  soft,  tremulous,  and 
lobulated  mass,  enveloping  the  end  of  the  nose,  and  producing  excessive 
deformity  of  it.  There  are  all  degrees  of  this  disease,  from  mere  clubbing  of 
the  end  of  the  organ,  to  the  formation  of  a  set  of  pendulous  lobular  tumours 
attached  to  it.  The  sebaceous  glands  are  greatly  enlarged  in  this  disease, 
often  reaching  the  size  of  small  peas.  The  patient's  appearance  may  be 
greatly  improved  by  the  removal  of  these  growths,  as  is  shown  in  Figs.  665, 
06G,  taken  from  a  patient  operated  on  in  University  College  Hospital.  This 
may  be  done  readily  enough  by  making  an  incision  down  the  mesial  line 
to  the  alar  cartilages,  and  then  dissecting  the  lipoma  off  these  on  cacli  side  ; 
especial  care,  however,  being  taken  in  doing  this  not  to  encroach  upon  the 
nostril.  This  is  best  avoided  by  directing  an  assistant  to  keep  his  finger 
in  it  while  the  dissection  is  being  prosecuted,  so  that  he  may  warn  the  Surgeon 
of  the  too  near  approach  of  the  knife.  The  surface  is  then  left  to  granulate 
and  cicatrize. 

Iiupns,  Epitlxelioma,  Rodent  Ulcer,  and  Tertiai-y  Syphilitic  Ulcera- 
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tion  are  all  common  in  the  nose.  Lupus  especially  may  be  looked  upon  as 
almost  specially  affecting  this  organ,  destroying  one  or  both  alaa,  the  columna, 
or  perhaps  the  whole  of  the  nose.  The  consideration  of  the  nature  and 
treatment  of  these  affections  in  this  situation  presents  nothing  special  {see 
Chapter  XXXVII.,  "Vol.  I.)  ;  but  the  cure  of  the  deformities  induced  by  them, 
which  is  fiill  of  interest  to  the  Surgeon,  will  be  considered  in  detail  when  we 
speak  of  the  plastic  operations  that  are  practised  on  the  face. 

Ulcers  and  Fissures,  of  a  less  serious  character,  though  very  painful  and 
chronic,  often  occur  at  the  angle  of  the  ala  and  septum,  or  between  the  a] a 
and  tip.  Their  Treatment  consists  in  touching  them  from  time  to  time  ^\rith 
nitrate  of  silver,  or  in  the  application  every  night  of  white  precipitate  or 
citrine  ointment  ;  at  the  same  time  that  the  general  health  is  attended  to, 
and  the  strength  restored,  by  the  administration  of  iron,  bark,  and  sarsaparilla. 

Affections  of  the  Nasal  Cavity. — Examination  of  the  Nasal 


Cavity. — The  nasal  cavity  may  be  examined  from  the  front  by  means  of  the 
nasal  speculum.  This  is  introduced  so  as  to  dilate  the  nostril,  and  a  strong 
light  is  then  thrown  in  by  means  of  the  laryngoscopic  mirror.  The  speculum 
shown  in  Fig.  668,  will  be  found  most  convenient,  as  it  does  not  require 
holding,  and  thus  leaves  the  Surgeon's  hands  free.  The  posterior  nares 
can  be  examined  by  the  laryngoscope,  the  mirror  being  held  in  the  reversed 
position.  The  patient  is  placed  in  the  same  position  as  for  examining  the 
larynx  (see  Diseases  of  the  Larynx),  but  the  tongue  is  not  drawn  out.  The 
uvula  is  then  drawn  forward  with  a  small  curved  spatula,  or  the  patient  may 
be  told  to  bend  the  head  slightly  forwards,  breathe  out  through  the  nose,  and 
say  "  on  "  nasally  as  in  French.  The  mirror  is  then  inserted  till  it  is  close  to 
l)ut  not  touching  the  posterior  wall  of  the  pharynx.  The  handle  may  be 
slightly  bent  with  the  concavity  of  the  curve  towards  the  tongue.  The  mirror 
should  be  of  small  size,  and  should  be  joined  to  the  stem  at  a  very  obtuse 
angle.    It  should  be  passed  first  on  one  side  and  then  on  the  other  of  the 


Fig.  667. — Nasal  Speculum. 
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uvula,  tlie  shank  being  used  to  depress  the  tongue,  or  if  tliat  organ  is  difficult 
to  control,  a  tongue-depressor  should  be  used  with  the  left  hand,  whilst  the 
mirror  is  held  in  the  right.  The  examination  is  much  facilitated  by  rendering 
the  parts  insensible  with  a  20  per  cent,  solution  of  cocaine  applied  with  a 
brush.  The  posterior  nares  can  be  examined  also  digitally  by  passing  the 
finger  behind  the  soft  palate. 

Deviation  of  the  Septum. — This  may  be  the  result  of  injury  or  a 
congenital  malformation.  It  is  seldom  of  any  importance,  but  should  it  exist 
to  such  an  extent  as  to  obstruct  one  nostril  it  may  be  necessary  to  remedy  the 
deformity  by  operation.  This  may  be  done  by  forcibly  bending  the  septum 
into  its  proper  position  by  some  blunt  instrument  passed  up  the  nostril 
Should  this  be  impossible,  the  part  of  the  cartilage  obstructing  the  nostril  may 
be  cut  away,  care  being  taken  not  to  remove  so  much  as  to  cause  sinking  in  of 
the  nose. 

Chronic  Catarrh,  in  the  form  of  a  thin  watery  mucous  discharge,  lasting 
for  many  months,  is  occasionally  met  with,  more  particularly  in  young  women, 
independently  of  any  structm-al  disease  of  the  mucous  membrane.  The  Treat- 
ment of  this  affection  consists  iu  the  employment  of  tonics  and  means  calculated 
to  strengthen  the  system  generally,  and  the  local  application  of  astringents, 
such  as  tannin,  chloride  of  zinc,  &c.  But  under  any  plan  of  treatment  this 
affection  is  apt  to  prove  rebellious. 

Follicular  Hypertrophy. — Meyer  of  Copenhagen  has  described  a  condition 
occasionally  met  with  in  strumous  children,  in  which  there  is  a  general  over- 
growth of  the  lymphatic  follicles  situated  about  the  posterior  nares  and  upper 
part  of  the  pharynx.  It  leads  to  more  or  less  complete  obstruction  of  the 
posterior  nares,  and  is  often  accompanied  by  deafness.  The  condition  can  be 
recognized  by  the  nasal  tone  of  the  voice,  the  stoppage  of  the  nose,  and  by 
the  enlarged  follicles  being  felt  Avith  the  finger  passed  behind  the  soft  palate. 
Meyer  recommends  that  the  enlarged  follicles  should  be  scraped  away  by 
meaus  of  a  ring-shaped  knife  set  in  a  long  handle,  which  can  be  passed  through 
the  nostril  and  guided  by  the  finger  behind  the  soft  palate.  More  commonly 
Lowenberg's  forceps  or  a  sharp  finger  nail  are  used. 

Watery  Discharge  from  the  Nose. — Sir  James  Paget  has  recorded  a  case 
in  which  a  clear  watery  fluid  of  a  specific  gravity  of  1004,  containing  a  trace 
of  albumen  and  a  considerable  quantity  of  chloride  of  sodium,  flowed  steadily 
at  the  rate  of  a  drop  every  five  or  six  seconds  fi-om  the  left  nostril.  The  fluid 
exactly  resembled  cerebro-spinal  fluid.  Following  the  practice  of  Sir  Benjamin 
Brodie  in  a  similar  case.  Sir  James  Paget  administered  sulphate  of  zinc 
internally,  and  injected  the  nostril  with  a  solution  of  the  same  substance,  and 
under  this  treatment  the  discharge  ceased.  The  flow  commenced  six  months 
after  a  severe  blow  on  the  forehead.  The  ])atient  subsequently  died  of 
meningitis,  the  inflammation  being  most  marked  about  the  under  surface  of 
the  frontal  lobes,  but  no  communication  was  found  between  the  nasal  fossa? 
and  the  subarachnoid  space.  In  the  left  antrum,  however,  A\ere  found  two 
broad-based  polypoid  growths  which  Sir  James  Paget  believes  to  have  Ijeen 
the  source  of  the  discharge. 

Ozeena.— By  the  term  ozajna  is  meant  a  chronic  muco-purulent  discharge 
from  the  nose,  having  a  peculiar  and  most  offensive  smell.  It  may  arise  in 
some  cases  without  evident  cause,  aud  is  then  called  simple but  more 
commonly  it  is  due  to  si/phi/ilic  or  sirumous  disease  in  the  nasal  fossaj,  accom- 
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panied  by  ulceration  of  the  mucous  membrane  or  necrosis  of  the  bones.  The 
hratment  necessarily  varies  with  the  cause  of  the  disease,  and  will  be  discussed 
with  the  affections  that  give  rise  to  it,  but  from  whatever  cause  it  may  arise 
the  nasal  cavity  must  be  thoroughly  washed  out  twice  a  day  at  least  to 
remove  the  offensive  discharge.  This  can  be  done  efficiently  by  means  of  the 
nasal  douclie.'''  This  consists  of  an  india-rubber  tube  about  three  feet  long, 
!o  one  end  of  which  is  fixed  a  nipple-like  nozzle  to  fit  into  the  nostril,  and  to 
the  other  a  metal  tube  bent  into  the  shape  of  a  syphon.  It  is  thus  used.  The 
tube  is  first  filled  with  water  and  the  syphon  end  hung  over  the  edge  of  a  jug 
or  tumbler  containing  the  fluid  to  be  injected  into  the  nose.  The  patient 
[hen  holds  his  head  over  a  basin,  and  breathes  through  the  mouth,  which  must 
lie  kept  open.  The  nipple  end  of  the  tube  is  now  placed  in  the  nostril,  and 
the  vessel  holding  the  fluid  to  be  injected  is  raised  about  two  feet  above  the 
head  of  the  patient.  The  fluid  will  then  flow  through  the  syphon  and  enter 
the  nostril  ^vith  a  degree  of  force  proportional  to  the  height  .at  which  the 
vessel  is  held.  As  the  patient  is  breathing  through  the  open  mouth,  the  soft 
palate  is  curved  backwards  against  the  posterior  waff  of  the  phai-ynx,  and 
shuts  off  the  nasal  part  of  that  cavity  ;  the  fluid,  therefore,  passes  out  at 
the  opposite  nostril,  thus  washing  out  both  nasal  cavities  and  the  part  of 
the  pharynx  above  the  soft  palate.  The  fluid  used  should  contain  some 
antiseptic,  as  Condy's  fluid,  chloride  of  zinc  (gr.  j  to  sj)  ;  a  concentrated 
solution  of  boracic  acid,  or  sulphate  of  zinc  (gr.  ij  to  1]).  After  the  nose 
has  been  thorouglily  cleaned,  a  deodorizing  solution  may  be  blown  into  it  by 
II  nasal  spray  apparatus,  which  should  be  fitted  with  nozzles  adapted  either  to 
the  posterior  and  anterior  nares.  In  using  the  former  the  nozzle  must  be 
passed  up  behind  the  soft  palate.  G.  V.  Poore  recommends  the  following 
powder  to  be  taken  as  snuff ;  biborate  of  soda,  nitrate  of  bismuth,  aa  5j  ; 
disulphate  of  quinine,  gr.  x;  iodoform,  gr.  v.— The  snuff  may  be  used  two  or 
three  times  a  day,  care  being  taken  to  wash  it  out  thoroughly  each  day  with 
the  nasal  douche. 

.  Simple  Ozaena. — A  very  foetid  discharge  from  the  nose  will  occasionally 
occur  in  delicate  or  strumous  children  while  cutting  their  teeth,  and  may 
continue  for  several  years.  It  may  arise  also  after  one  of  the  acute  specific 
fevers,  especially  scarlatina  or  measles.  Sometimes  it  occurs  at  a  later  period, 
chiefly  in  women.  The  mucous  membrane  is  swollen  and  red,  but  the  disease 
is  not  necessarily  attended  by  ulceration,  although  this  may  take  place  if  the 
foul  discharge  is  allowed  to  accumulate.  The  Treatment  consists  in  the  use  of 
the  nasal  douche  or  spray,  after  which  some  astringent  application  may  be 
apphed.  Glycerine  of  tannin  will  often  be  found  of  great  use.  It  may  be 
apphed  by  means  of  a  camel's-hair  pencil  through  the  nostrils,  and  in  most 
cases  it  is  necessary  also  to  pass  a  long  brush  on  a  bent  stem  from  the  mouth 
behind  the  soft  palate,  so  as  to  reach  the  upper  part  of  the  pharynx  and 
the  posterior  nares.  In  young  children  the  teeth  and  stomach  must  be 
attended  to. 

Chronic  Thickening  of  the  Schneiderian  Membrane,  or  Hypertro- 
phic Catarrh.— The  mucous  membrane  of  the  nose  is  not  unfrequently 
chronically  inflamed,  especially  in  strumous  children  ;  that  portion  of  the 
membrane  covering  the  turbinate  bones  becoming  thick,  soft,  and  vascular, 
and  projecting  like  a  broad  fringe  from  their  surface.  It  is  usually  of  a 
bright  red  colour,  and  covered  with  muco-pus  without  offensive  odour. 
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This  swelling  at  all  times  produces  snuffling  and  a  peculiar  intonation  of 
voice,  but  increases  in  wet  weather,  and  then  may  become  so  great  as 
seriously  to  obstruct  the  breathing. 

Nasal  Reflex  WTeuroses. — Chronic  nasal  catarrh  with  hypertrophic 
changes  in  the  mucous  membrane  occasionally  gives  rise  to  various  reflex 
nervous  phenomena,  amongst  which  may  be  asthma,  spasmodic  sneezing  and 
cough,  megrim,  supra-orbital  neuralgia,  vascular  disturbances  causing  redness 
and  swelling  of  the  tip  of  the  nose  and  adjacent  parts  of  the  face,  vertigo,  and 
it  is  said  even  epilepsy.  These  are  said  to  be  always  accompanied  by 
hypersemia  of  the  excessively  vascular,  almost  erectile  tissue  which  exists  in 
the  mucous  membrane  of  the  free  edges  of  the  inferior  and  middle  tm-binate 
bones  which  can  be  recognised  on  examination  by  means  of  a  speculum.  A 
cure  may  be  effected  by  the  destruction  of  the  swollen  mucous  membrane 
with  the  galvanic  cautery,  or  by  the  application  of  a  strong  caiTstic,  such  as 
chromic  acid.  There  can  be  little  doubt  that  the  frequency  of  these  reflex 
neuroses  has  been  greatly  exaggerated  by  some  enthusiastic  specialists, 
particularly  in  Germany,  but  at  the  same  time  the  e'vidence  that  they 
occasionally  occur  is  practically  conclusive.  In  all  cases,  therefore,  in  which 
the  above  conditions  are  met  with,  the  nasal  cavities  should  be  examined,  and 
if  the  mucous  membrane  covering  the  margins  of  the  turbinate  bones  appears 
swollen  or  thickened,  it  may  be  cauterized  with  a  fair  hope  of  giving  rehef. 

Abscess  occasionally  forms  either  in  the  mucous  membrane  or  on  the 
septum,  and  thus  may  lead  to  necrosis  of  the  cartilages  and  oones,  separation 
of  these,  flattening  of  the  nose,  depression  of  its  bridge,  and  great  deformity. 
These  various  forms  of  abscess,  followed  by  necrosis,  are  commonly  syphilitic, 
and  result  from  softening  gummata  beneath  the  mucous  membrane  or 
periosteum,  and  are  associated  with  ulcers  and  a  foul  and  foetid  discharge, 
which  has  a  tendency  to  cake  upon  the  surface,  forming  dark  and  rugged 
crusts,  constituting  the  condition  known  as  Syphilitic  Ozcma.  A  similar 
condition  may  be  met  with  also  without  any  evidence  of  syphilitic  infection. 
This  most  commonly  occurs  in  strumous  subjects,  and  is  usually  associated 
with  enlargement  of  the  glands  at  the  angle  of  the  jaw.  Such  a  condition 
would  be  described  as  Strumous  Ozcoia.  Ulceration  in  the  nasal  cavity  may 
in  some  cases  be  consequent  upon  the  irritation  of  decayed  teeth,  producing 
disease  of  the  antrum,  and  escape  of  morbid  secretion  from  this  into  the  cavity 
of  the  nose. 

The  Treatment  of  these  conditions  must  be  conducted  by  the  use  of  tlie  nasal 
douche  or  spray,  followed  by  the  application  of  solution  of  nitrate  of  silver, 
sulphate  of  copper  or  bichloride  of  mercury,  one  or  two  grains  to  the  ounce. 
The  snuff  above  mentioned  will  often  be  found  very  useful.  In  extreme  cases- 
it  may  be  necessary  to  destroy  the  hypertrophied  mucous  membrane  covering 
the  inferior  and  middle  spongy  bones  by  the  galvanic  cautery  or  by  the  appli- 
cation of  some  caustic,  chromic  acid  being  one  of  the  best.  If  this  is  not 
successful,  a  portion  of  the  spongy  bones  may  be  removed  so  as  to  restore  the 
passage  through  the  nose.  In  syphilitic  cases  the  general  treatment  of 
syphilis  must  be  carried  out,  iodide  of  potassium  or  mercury  being  adminis- 
tered according  to  the  condition  of  the  patient.  In  strumous  cases,  codliver- 
oil  and  iodide  of  iron  are  most  useful.  When  necrosis  occurs,  it  must  b& 
treated  as  described  below. 

Necrosis  not  unfrequently  occurs  in  the  loose  bony  structures  lying  in  the 
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nasal  fossEe  or  in  the  nasal  bones  themselves.  In  these  cases  the  septum  nasi 
participates  in  the  morbid  process,  and  commonly  separates  or  is  perforated. 

Necrosis  may  occur  in  these  situations  either  as  the  result  of  syphihs,  the 
abuse  of  mercury,  or  from  external  injury.  It  is  also  met  with  in  workers 
with  arsenic  or  chromic  salts.  I  have,  however,  seen  cases,  more  particularly 
in  women  and  children,  which  are  not  referrible  to  any  of  these  causes,  or 
indeed  to  any  other  external  exciting  cause,  and  in  which  scrofula  was 
probably  the  occasion  of  the  disease.  Perforation  of  the  septum  has  been 
observed  also  as  a  congenital  malformation. 

The  presence  of  the  necrosis  may  be  suspected  from  the  great  fcetor  that 
infects  the  breath,  of  which  the  patient  himself  is  unconscious  ;  and  its  exist- 
ence may  always  be  positively  determined  by  exploration  of  the  nasal  cavities 
with  a  probe. 

The  Treatment  is  simple,  and  must  be  conducted  on  ordinary  medical  and 
surgical  principles.  If  the  general  health  be  impaired,  or  if  the  disease  be 
specific,  appropriate  constitutional  treatment  must  be  adopted.  The  fcetor 
may  be  lessened  by  the  nasal  douche  and  antiseptic  applications.  As  soon 
as  the  bone  is  loosened,  it  must  be  extracted  with  polypus-forceps,  coming 
away  in  soft  black  crumbling,  offensive  masses.  There  is  often  abundant 
hsemon-hage  after  this  extraction,  but  I  have  only  once  seen  serious  trouble 
result  from  this  cause.  The  patient,  who  was  of  intemperate  habits,  suffered 
from  extensive  destruction  of  the  hard  palate  and  bones  of  the  nose.  An 
attempt  was  made  to  remove  a  sequestrum,  when  a  sudden  gush  of  blood 
took  place  which  rapidly  proved  fatal,  partly  by  entering  the  lungs  and  partly 
from  syncope.  If  hEemorrhage  occurs,  plugging  will  in  most  cases  easily 
aiTest  it. 

In  cases  of  obstinate  ozgena  in  which  necrosis  is  suspected,  or  in  which  the 
sequestra  cannot  be  removed  by  the  nostril,  Rouge,  of  Lausanne,  recommends 
that  the  nasal  cavity  should  be  opened  by  an  incision  made  from  the  mouth 
at  the  reflection  of  the  mucous  membrane  from  the  gums  to  the  upper  lip. 
The  cartilages  are  separated,  and  the  septum  cut  through  with  strong  scissors 
sufficiently  to  allow  the  upper  lip  and  nose  to  be  pulled  upwards  for  a  sufficient 
distance  thoroughly  to  expose  the  nasal  cavity.  By  removing  sequestra  in 
this  way,  Rouge  cured  several  cases  of  most  obstinate  ozsena.  After  the 
operation  the  nose  is  replaced,  and  no  scar  or  other  deformity  results. 

Calculi,  or  E-hinoliths,  are  occasionally  met  with  in  the  nasal  fossae, 
where  they  simulate  foreign  bodies,  and  may  keep  up  considerable  irritation 
and  offensive  discharge  ;  and  here  extraction  may  be  practised  with  a  pair  of 
forceps.  But  sometimes  they  are  situated  under  the  mucous  membrane.  In 
two  cases  I  have  dissected  round  calcareous  bodies  of  this  kind,  of  about  the 
size  of  cherry-stones,  from  under  the  mucous  membrane  of  the  ala  of  the 
nostril  in  children. 

Epistaxis,  or  bleeding  from  the  nose,  is  very  common  in  children  and  in 
young  people  about  the  age  of  puberty,  more  particularly  in  girls,  antecedently 
to  the  menstrual  period ;  it  may  either  be  active  or  passive,  but  is  most  usually 
dependent  on  congestion  of  the  mucous  membrane.  In  the  adult  it  is  more 
serious,  and  it  may  then  be  dependent  on  one  of  two  very  opposite  conditions 
— either  on  a  state  of  plethora  with  tendency  to  cerebral  congestion,  or  on  an 
ansemic  and  cachectic  state,  in  which  the  blood  is  thin,  and  does  not  co- 
agulate readily.    In  the  first  condition,  when  occurring  in  the  young  and 
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plethoric,  it  is  often  a  salutary  relief  to  the  system.  But  when  occurring  m 
cachectic,  auicmic,  and  especially  aged  people,  it  becomes  of  very  serious 
moment ;  and  in  such  circumstances  the  loss  of  blood  may  Ije  so  continuous 
and  copious  that,  unless  active  means  be  adopted,  a  fatal  termination  may 
ensue.  When  epistaxis  proves  fatal,  it  is  by  its  constant  recui-rence.  In  these 
cases,  I  believe,  the  nasal  hEemorrhage  is  always  associated  with  a  broken-down 
and  unhealthy  state  of  the  constitution,  dependent  upon  chronic  visceral 
mischief,  especially  chronic  Bright's  disease,  with  the  contracted  kidney  and 
cirrhosis  of  the  liver.  The  worst  and  most  intractable  cases  that  I  have  seen 
have  been  connected  with  hepatic  disease  and  jaundice.  Epistaxis  is  in  some 
cases  associated  with  purpura  ;  more  rarely  it  occurs  in  patients  sufiFering 
from  hEemophilia.  It  is  sometimes  a  prominent  symptom  in  sarcoma  of  the 
bones  of  the  nose. 

Treatment. — Epistaxis  must  not  be  treated  simply  as  a  local  disease  of  the 
nose.  It  is  usually  only  a  symptom  of  some  constitutional  condition  or 
visceral  disease  that  requires  remedying  before  the  haemorrhage  can  be  expected 
to  cease.  Hence  it  is  of  the  first  importance  to  treat  on  ordinary  medical 
principles  those  states  of  plethora  or  cachexy  with  which  it  may  be  associated, 
or  those  conditions  of  disease  of  liver  or  of  kidney  that  are  met  with  in  persons 
suffering  from  it. 

In  young  people,  otherwise  healthy,  and  in  slighter  cases,  epistaxis  may 
commonly  be  arrested  by  the  employment  of  ordinary  domestic  means,  such  as 
pinching  the  nostrils  between  the  finger  and  thumb  or  the  application  of  cold 
to  the  nape  of  the  neck  and  forehead  ;  and  its  return  may  be  prevented  by  the 
use  of  purgatives,  or  in  girls  by  attention  to  the  proper  regulation  of  the 
menstrual  function. 

In  plethoric  adults  the  flow  should  not  be  too  suddenly  checked,  especially 
if  the  pulse  be  very  hard  and  incompressible.  Should  it  prove  very  abundant, 
dry  cupping  between  the  shoulders,  and  the  application  of  an  ice-bag  to  the 
forehead,  with  rest,  will  be  required. 

In  auEemic  and  cachectic  subjects,  and  in  old  people,  the  hasmorrhage  is  often 
attended  by  dangerous  consequences,  and  requires  the  use  of  active  measures 
for  its  suppression.  In  these  cases  the  following  plan  should  be  adopted.  The 
head  should  be  raised,  an  ice-bag  applied  to  the  forehead,  complete  rest  and 
quietude  enjoined,  and  gallic  acid  in  ten-grain  doses,  or  half-di-achm  doses  of 
the  tincture  of  ergot  or  of  tincture  of  hamamelis,  administered  at  frequent 
intervals.  Should  the  bleeding  still  be  profuse  and  continuous,  a  current  of 
iced  water  may  be  made  to  flow  through  the  nose  by  means  of  the  nasal- 
douche,  or  the  interior  of  the  nose  may  be  sponged  out  with  a  solution  of  pcr- 
chloride  of  iron  or  tannin.  If  the  nose  be  carefully  dried  with  cotton-wool 
and  examined  with  a  speculum,  it  may  happen  that  a  definite  bleeding  point 
can  be  seen  to  which  the  actual  cautery  or  some  styptic  solution  can  be 
applied.  If  none  of  these  means  succeed,  it  will  become  necessary  to  plug 
one  or  both  nostrils.  This  may  be  done  by  carefully  jjushing  into  the  nostril 
some  sti'ips  of  lint  soaked  in  a  strong  solution  of  tannic  acid.  Eacli  strip 
should  have  a  string  attached  to  it  to  make  sure  that  it  is  not  lost  in  the  nasal 
cavity.  A  piece  of  dried  sponge,  having  a  quill  or  a  piece  of  gum  catheter 
passed  through  it  for  breathing  purposes,  may  be  used  instead  of  lint.  Per- 
chloride  of  iron  sliould  only  be  used  as  a  last  resource,  as  it  is  apt  to  cause 
ulceration  of  the  mucous  membrane.    A''arious  forms  of  nasal  tampon  have 
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heou  devised  ;  the  essential  feature  of  all  being  a  thin  india-rubber  bag,  which 
can  be  introduced  in  the  collapsed  state  into  the  nostril  and  distended  with 
air  or  water.  If  any  one  of  these  be  at  hand  it  forms  by  far  the  best  means 
(if  plugging  the  anterior  nares. 

Should  the  htemorrhage  still  continue,  the  blood  passing  back  into  the  throat, 
and  perhaps  being  swallowed,  the  posterior  nares  require  to  be  plugged  as 
well.  This  operation  should,  however,  be  deferred  until  it  becomes  absolutely 
necessary  for  the  preservation  of  life.  Plugs  in  the  posterior  nares  behind 
the  soft  palate  are  a  source  of  very  great  distress  to  most  people,  and  in  old 
persons  will  rapidly  wear  out  the  powers  of  life  by  interference  with  breathing 
and  sleep.  I  beheve  that  by  attention  to  proper  constitutional  and  by 
perseverance  in  other  and  milder  local  treatment  plugging  of  the  post.erior 
nares  may  commonly  be  avoided.  When  absolutely  required  it  is  best  done 
by  carrying  a  long  piece  of  strong  whip-cord  along  the  floor  of  the  nose 


Fig.  009.— Bellocq's  Sound.  Fig.  670.— Diagram  of  Plugging  the  Nostril  by  meaus  of 

Bellocq's  Sound. 


through  the  posterior  nares  into  the  pharynx,  by  means  of  Bellocq's  sound 
(Fig.  669),  or,  if  this  be  not  at  hand,  by  threading  the  cord  through  an 
elastic  catheter,  and  carrying  this  into  the  pharynx,  then  seizing  the  cord  as 
it  appears  behind  the  soft  palate,  and  drawing  it  forwards  into  the  mouth,  at 
the  same  time  that  the  catheter  is  taken  out  of  the  nostril.  In  this  way  the 
string  will  pass  through  the  nose,  round  the  back  of  the  soft  palate,  into  and 
then  out  of  the  mouth  (Fig.  670).  To  the  middle  of  the  piece  of  string  that 
hangs  out  between  the  lips,  a  plug  of  lint,  about  the  size  of  the  first  joint  of 
the  thumb,  or  better  still,  a  piece  of  compressed  sponge,  should  be  firmly 
tied  ;  this  is  then  drawn  up  into  the  posterior  nares  by  pulling  on  the  end  of 
the  ligature  that  hangs  from  the  nose,  being  guided  in  its  passage  behind  the 
palate  by  the  fingers  introduced  into  the  mouth.  When  the  bleeding  has 
ceased,  it  may  readily  be  withdrawn  by  means  of  the  string  that  hangs  out  of 
the  mouth.  As  the  epistaxis  is  very  apt  to  recur,  it  is  a  wise  precaution, 
when  the  plug  is  removed  from  behind  the  palate,  to  leave  a  loop  of  string  in 
the  nose  and  mouth,  which  may  be  knotted  and  fixed  by  a  slip  of  plaster 
behind  the  ear.    In  this  way  the  plug  may,  if  occasion  occur,  be  readily 
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replaced  without  the  necessity  of  re-introducing  the  sound  or  catheter  through 
the  nose,  which  is  often  a  troublesome  operation. 

TUMOURS    OF    THE    NASAL  FOSS^. 

Poj.Yi'US. — Tumours  of  very  different  structure  and  composition  ai-e  met 
with  in  the  nostrils  :  and  to  all  of  these  which  possess  the  common  characters 
of  being  pendulous  and  blocking  up  these  passages,  the  term  Polypus  is  given. 
Thus  Surgeons  commonly  speak  of  the  Benign,  the  Soft,  the  GcJaiinous,  or 
Mucous  Polyp,  as  well  as  the  Sarcomatous  or  Ftes^hy,  and  the  Maliynant  Polyp. 
The  term,  however,  should  properly  be  confined  to  a  soft  and  pendulous 
mucous  growth  ;  the  fleshy  and  malignant  polypi  being  mere  varieties  of 
fibrous,  myeloid  or  other  sarcomatous  tumours,  springing  from  the  bones  in 
the  nasal  fosste,  or  from  the  ethmoidal  and  sphenoidal  cells. 

The  true  Mucous  Nasal  Polyp  is  a  soft,  moist,  gelatinous  tumour,  of  a 
greyish-yellow  colour  when  lodged  in  the  nasal  fossEe  ;  but  when  it  descends 
into  the  anterior  nares,  or  beyond  them,  and  is  exposed  to  the  air,  it  l)ecomes 
of  a  reddish-broAvn  or  purple  tint,  and  somewhat  shrivelled  on  the  surface. 
It  is  usually  lobulated,  pedunculated,  or  bottle-shaped  ;  and  not  very  vascular 
except  at  the  root,  where  it  is  permeated  by  thin-walled  vessels  that  bleed 
freely  on  the  slightest  touch.  In  structure  it  is  soft  and  homogeneous  to 
the  naked  eye.  If  cut  across  and  squeezed  a  large  quantity  of  thin  fluid  flows 
from  it,  and  the  mass  becomes  reduced  to  a  small  proportion  of  its  original 
bulk.  Mucous  polypi  are  formed  by  an  overgrowth  of  the  mucous  and  sub- 
mucous tissue  of  the  nose.  They  are  covered  completely  by  mucous  mem- 
brane with  ciliated  epithelium,  the  cilia  of  which  may  be  seen  in  active 
movement  under  the  microscope  after  removal.  The  mucous  membrane  may 
or  may  not  contain  glands  ;  occasionally  the  surface  is  pitted  by  the  orifices 
of  glands  of  considerable  size.  The  tissue  which  forms  the  bulk  of  the 
tumour  is  composed  of  delicate  bands  of  connective  tissue  separated  from 
each  other  by  an  abundant  mucous  fluid.  Amongst  the  fibres  are  numerous 
cells  either  rounded  or  presenting  the  stellate  form  found  in  true  mucous 
tissue  (see  Myxoma,  Vol.  I.,  p.  1020).  The  whole  mass  is  abmidantly 
supplied  with  vessels.  OccasionaUy  polypi  are  found  growing  fi:om  the  lower 
part  of  the  nares,  covered  with  tessellated  epithelium.  The  tumour  may 
grow  from  any  point  of  the  surface  of  the  turbinate  and  ethmoid  bones,  and 
has  indeed,  though  very  rarely,  been  observed  to  project  into  the  nose  from 
the  frontal  sinuses  and  antrum.  Polypi  most  frequently  grow  from  the 
middle  spongy  bone,  sometimes  from  the  inferior  turbinate  bone,  and  in  rai-e 
cases  they  are  said  to  have  been  seen  springing  fi-om  the  roof  of  the  nares,  but 
never  from  the  septum.  The  polypi  are  usually  numerous  and  of  all  sizes  ;  as 
they  increase  they  commonly  extend  forwards  into  the  anterior  nares,  but, 
when  large,  they  may  be  seen  to  reach  into  the  pharynx,  hanging  down  liehind 
the  palate. 

Symptoms. — The  symptoms  occasioned  by  the  presence  of  nasal  polypi 
depend  on  the  interference  with  respiration  and  speech,  whicli  they  occasion. 
Respiration  through  the  affected  nostril  is  impeded,  the  patient  being  unable 
to  blow  through  it  when  directed  to  do  so  ;  and  his  speech  is  thick  and  nasal. 
There  is  snuffling  with  mucous  discharge  from  the  nostril  :  and  all  these 
.symptoms  are  worse  in  damp  than  in  dry  weather.    On  examining  the 
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interior  of  the  nose,  by  opening  the  nostril  widely  with  the  forceps  or  nasal 
speculum  (Fig.  ()G8),  and  then  directing  the  patient  to  blow  down,  the  lower 
cud  of  the  polyp  may  be  distinctly  seen,  and,  if  large,  will  descend  to  a  level 
with  or  even  beyond  the  nasal  aperture.  By  the  introduction  of  a  probe,  the 
size  and  extent  of  the  tumour,  together  with  the  position  of  its  pedicle,  may 
be  readily  ascertained.  As  it  grows,  it  impresses  changes  on  the  shape  of 
neighbom-ing  bones,  producing  expansion  and  flattening  of  the  nose  ;  and, 
interfering  with  the  flow  of  tears  down  the  nasal  duct,  occasions  a  watery 
state  of  the  eyes,  which,  together  with  the  change  of  shape  in  the  features,  and 
the  pecuhar  character  of  voice  and  respiration,  enables  the  Surgeon  at  once  to 
recognize  the  nature  of  his  patient's  disease.  Polypi  occur  chiefly  in  young 
adidts  after  the  age  of  puberty  :  but  they  are  not  uufrequently  met  with  at 
later  periods  of  life. 

Their  Causes  are  very  obscure.  Most  commonly  they  are  referred  either 
to  a  blow  or  to  a  prolonged  catarrh.  They  are  more  common  in  women  than 
in  men. 

Diagnosis. — 1.  Mucous  nasal  polypi  may  be  distinguished  from  chronic 
thiclcenincj  of  the  mucous  membrane  covering  the  spongij  bones,  by  the  absence 
in  the  latter  of  any  pedunculated  growth  around  which  a  probe  can  be  passed, 
by  the  florid  red  character  of  the  thickened  membrane,  and  by  the  fact  that 
the  subjects  of  this  thickening  are  almost  invariably  strumous  children.  2.  In 
abscess  of  the  sejjtum,  the  history  of  the  case,  and  the  fact  of  the  polyp  never 
being  attached  to  this  part  of  the  nose,  will  establish  the  diagnosis.  3.  Devia- 
tion of  the  septum  to  one  side,  may  at  first  be  a  little  puzzhng  ;  but  here  the 
examination  of  both  nostrils,  and  the  discovery  of  a  depression  of  one  side  of 
the  septiun  corresponding  to  the  projection  on  the  other,  will  reveal  the  true 
nature  of  the  case.  4.  The  fibrous  and  malignant  tumours  of  the  nostril  will 
be  found  to  difi'er  sufficiently  in  consistence  and  appearance  from  the  ordinary 
polypi  to  prevent  their  being  confounded  with  them  in  many  cases  ;  yet  in 
some  instances  much  care  will  be  required  in  coming  to  a  definite  opinion  as 
to  their  true  nature.  5.  In  one  recorded  case  a  meningocele  projecting  into 
the  nasal  cavity  was  mistaken  for  a  polypus. 

Treatment. — The  spontaneous  separation  and  expulsion  of  nasal  polypi  is 
of  rare  occurrence.  I  have,  however,  seen  one  case  in  which,  after  the 
assiduous  use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large 
sloughy  polypoid  masses  took  place  from  one  nostril  which  had  been  blocked 
up  by  them  for  many  months  previously,  and  from  which  they  had  even 
descended  into  the  pharynx. 

Nasal  polypi  may  generally  be  most  readily  removed  by  avulsion  with 
forceps  ;  occasionally,  but  rarely,  when  they  are  very  large,  with  a  broad  base, 
and  especially  when  they  extend  into  the  throat,  they  require  the  application^ 
of  the  6craseur.  In  removing  these  growths  by  the  forceps,  instruments  of 
good  length^;  but  very  slender  construction  should  be  used— those  generally 
sold  are  too  thick  ;  the  interior  of  the  blades  should  be  properly  serrated,  and 
have  a  longitudinal  groove,  so  that  the  root  of  the  tumour  may  be  tightly 
grasped.  The  mucous  membrane  should  first  be  rendered  insensible  by  the 
application  of  a  20  per  cent,  solution  of  cocaine  by  means  of  a  camel's  hair 
pencil.  The  patient  should  be  made  to  sit  on  a  rather  low  chair  ;  and,  as 
there  is  generally  a  good  deal  of  bleeding,  a  towel  should  be  pinned  over  his 
clothes,  and  a  basin  placed  before  him  to  receive  the  blood  and  expectorated 
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matters.  Tlie  Surgeon  then,  having-  ascertained  by  the  introduction  of  a 
probe,  or  by  means  of  the  blades  of  the  forceps,  the  situation  of  the  pedicle  of 
the  polypus,  grasps  this  firmly  and  pulls  it  off  with  a  twisting  movement  of 
the  hand.  He  proceeds  in  this  manner,  twisting  off  rather  than  pulling  away 
polyp  after  polyp,  until  the  whole  of  the  nostril  is  cleared,  which  may  be 
ascertained  by  examination,  and  by  directing  the  patient  to  compress  the 
sound,  and  to  blow  through  the  affected,  side  of  the  nose,  "J'he  bleeding, 
which  is  often  very  free,  stops  on  the  application  of  cold  water.  It  seems  to 
be  lessened  by  the  use  of  cocaine.  When  the  bleeding  has  ceased,  the  nose 
may  be  dried  with  cotton-wool,  and  the  stump  of  the  polypus,  if  it  can  be 
seen,  may  be  touched  with  nitrate  of  silver  or  destroyed  with  the  galvanic 
cautery,  to  diminish  the  risk  of  return.  At  about  the  end  of  a  fortnight  the 
patient  should  be  examined  again,  as  it  not  unfrequently  happens  that  small 
polypi,  which  had  been  prevented  ft'om  descending  into  the  nares  by  the 
presence  of  the  larger  ones,  now  come  down  and  require  removal.  These 
procedures  must  be  had  recourse  to  from  time  to  time,  until  all  tendency  to 
fresh  formations  of  this  kind  has  ceased.  Wlien  the  polypus  is  very  large 
and  hangs  down  into  the  pharynx  the  forceps  may  be  guided  to  its  base  by 
the  forefinger  of  the  left  hand  passed  from  the  mouth  behind  the  soft  palate. 

Polypi  may  also  be  removed  by  the  galvanic  ecraseur.  To  do  this  the  nose  is 
first  rendered  insensible  by  cocaine.  A  speculum  is  then  inserted  and  a 
strong  light  thrown  up  the  nostril.  The  loop  of  wire  is  then  passed  round 
the  polypus  and  tightened  up  on  its  base.  The  current  is  then  turned  on  and 
the  pedicle  is  rapidly  cut  through  without  pain  or  bleeding.  Large  polypi 
passing  down  into  the  pharynx  may  also  be  removed  by  the  simple  wire- 
ecraseur  or  snare.  The  loop  of  wire  is  passed  through  the  nose  and  expanded 
in  the  throat  by  the  finger  passed  into  the  mouth.  It  is  then  tightened  up 
and  the  pedicle  cut  through.  In  some  instances  the  polypi  attain  a  great 
size,  producing  absorption  of  the  nasal  bones,  and  of  the  nasal  process  of  the 
superior  maxilla.  In  such  cases  it  may  be  necessary,  in  order  to  extract  them, 
to  slit  up  the  nose,  and  clip  away  with  forceps  the  osseous  surface  from  which 
they  spring. 

ribrous  Polypus. — Naso-pharyngeal  Fitroma. — The  term  fibrous 
polypus  is  applied  to  a  fibroma  springing  in  exceedingly  rare  cases  from  the 
periosteum  of  the  bones  entering  into  the  walls  of  the  nasal  cavity,  but  more 
commonly  from  the  base  of  the  skull,  especially  from  the  basilar  process  of 
the  occipital  bone  and  the  under  surface  of  the  body  of  the  sphenoid.  Fibrous 
polypus  is  a  disease  of  early  life,  seldom  commencing  before  the  tenth  year  or 
after  the  twentieth.  As  the  tumour  increases  in  size  it  gradually  fills  the 
upper  part  of  the  pharynx,  and  extends  into  the  posterior  part  of  the  nasal 
cavity.  Its  surface  is  lobulated  and  covered  by  mucous  membrane  :  it  is  firm 
and  resisting  to  the  touch.  In  the  earlier  stages  its  form  and  size  can  be 
ascertained  only  by  digital  examination  from  the  mouth,  the  finger  being  passed 
up  behind  the  soft  palate.  In  the  later  stages  the  tumour  may  be  seen  from 
the  nostrils,  and  may  appear  below  the  soft  palate,  pushing  this  forward  and 
seriously  interfering  with  deglutition  and  finally  with  respiration.  These 
tumours  bleed  freely,  and  may  even  be  fatal  directly  from  loss  of  blood. 
Microscopic  examination  shows  that  they  are  composed  of  fibrous  tissue,  with 
a  vai7ing  number  of  flattened  or  oat-shaped  cells  between  the  fibres.  They 
usually  contain  large  tortuous  dilated  vessels,  which  form  so  prominent  a 
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feature  in  their  structure  that  it  has  sometimes  been  suggested  to  term  the 
gxoy^ih.  fihro-angioma.  When  these  vessels  are  opened  by  ulceration,  or  in  an 
operation  for  removal  of  the  growth,  they  bleed  exceedingly  freely,  being 
imable  to  contract  or  retract  owing  to  the  density  of  the  structure  in  which 
they  lie. 

The  procjnosis  is  extremely  unfavourable.  If  left  unrelieved  these  growths 
always  cause  death  sooner  or  later  either  by  hsemorrhage  or  asphyxia,  or 
in  some  cases,  by  erosion  of  the  base  of  the  skull  giving  rise  to  brain 
symptoms. 

The  Treatment  consists  in  their  removal  whenever  this  is  possible.  When 
the  tumour  is  pedunculated  it  may  be  possible  to  pass  the  loop  of  a  galvanic 
ecraseur  or  of  a  common  wire  ecraseur  round  the  pedicle  from  the  nose.  This 
is,  however,  seldom  practicable.  Electrolysis  is  said  to  have  been  successfully 
used  in  the  destruction  of  these  tumours,  but  its  efficacy  is  somewhat  doubtful. 
The  method  generally  recognized  as  being  most  generally  applicable  at  the 
present  day,  is  removal  by  means  of  Paquelin's  red-hot  knife  ;  but  in  order 
to  do  this  it  is  necessary  to  expose  the  tumour  fully,  and  several  plans  have 
been  suggested  of  doing  this,  of  which  the  following  are  the  most  important. 
When  any  cutting  operation  is  adopted  it  is  always  safer,  as  great  htEmorrhage 
may  be  expected,  to  do  a  preliminary  tracheotomy  and  to  plug  the  trachea 
with  Trendelenburg's  obturator,  or  to  pass  a  large  sponge  into  the  pharynx, 
otherwise  death  may  be  caused  by  entrance  of  blood  into  the  lungs. 

In.  1862  Sir  Wilham  Lawrence  exposed  the  nasal  foss£e  for  the  removal  of 
polypi  by  carrying  an  incision  round  the  nose,  commencing  on  one  side  just 
internal  to  the  lachrymal  sac  and  terminating  at  the  same  point  on  the  other 
side,  passing  below  between  the  ate  nasi  and  the  upper  lip.  The  ate  nasi 
were  then  separated  from  the  bone  and  the  nasal  process  of  the  superior 
maxilla  divided  in  the  incision  with  cutting-pliers.  The  septum  being  then 
divided,  the  nose  was  turned  upwards.  The  nasal  cavity  is  thus  very  fully 
exposed  and  the  space  obtained  may  in  some  cases  be  sufficient  for  the 
removal  of  a  naso-pharyngeal  tumour  of  considerable  size. 

Oilier  recommends  a  somewhat  similar  operation,  but  carries  his  incision  in 
the  opposite  direction,  commencing  at  the  ala  on  one  side,  passing  up  the  side 
of  the  nose  to  the  level  of  the  lower  margin  of  the  orbit,  then  across  the 
bridge  and  down  the  opposite  side,  terminating  at  the  ala.  The  nasal  bones 
and  the  nasal  process  of  the  superior  maxilla,  so  far  as  it  is  concerned  in  the 
tumour,  are  then  cut  through  with  a  fine  saw  and  the  nose  turned  downwards, 
by  which  the  upper  part  of  the  nasal  cavity  is  very  fully  exposed.  In  both 
these  methods  the  nose  is  replaced  after  the  operation  and  very  little  deformity 
results. 

Rouge's  operation  (p.  571)  might  in  some  cases  give  sufficient  access  to  the 
nasal  cavity. 

Manne  of  Avignon  in  1711  attempted  to  reach  these  tumours  from  the 
mouth  by  dividing  the  soft  palate.  Nelaton  extends  the  operation  thus  :  a 
transverse  incision  is  first  made  across  the  hard  palate  at  the  level  of  the 
second  bicuspid  teeth  ;  from  the  middle  of  this  a  second  incision  is  carried 
backwards,  dividing  the  soft  structures  of  the  hard  palate  and  the  soft  palate. 
By  means  of  the  periosteal  elevator  and  scissors  the  two  flaps  thus  formed 
are  separated  from  the  bone  and  turned  downwards  and  outwards,  out 
of  the  way.    The  exposed  part  of  the  hard  palate  is  then  removed  with 
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a  chisel  and  mallefc,  and  thus  the  posterior  part  of  the  nasal  cavity  and  the 
upper  part  of  tlie  pharynx  are  brouf^ht  very  tally  into  view.  After  the  removal 
of  the  tumour  the  flaps  are  united  by  sutures  as  in  the  operation  for  con- 
genital cleft  palate. 

Complete  removal  of  the  superior  maxilla  by  Syme,  Flaubert,  and  others, 
has  been  adopted  as  a  preliminary  step  to  removal  of  the  fibrous  tumour  when 
of  unusual  size.  Langenbeck  and  others  have  performed  partial  excisions  of 
the  upper  jaw,  with  replacement  of  the  bone  after  the  operation.  These  pro- 
ceedings are  more  fully  described  in  Chapter  LVII. 

All  these  operations  are  more  or  less  difficult  and  dangerous,  and  should  not 
be  undertaken  unless  the  tumour  threatens  death  from  its  size  or  from  loss  of 
blood,  or  shows  evident  signs  of  active  growth.  According  to  Le  Fort,  fibrous 
polypi  tend  to  cease  growing  with  the  growth  of  the  patient,  and  partial 
destruction  of  the  tumour  by  cauterization  or  electrolysis  will  sometimes 
succeed  in  arresting  the  further  progress  of  the  growth. 

Malignant  Nasal  Tumours. — There  is  a  remarkable  connexion  between 
the  ordinary  benign  nasal  polypus  and  tumours  of  a  sarcomatous  or  cancerous 
character,  developing  in  the  vicinity  of  the  nares.  I  have  several  times 
seen  in  children  and  young  adults  tumours  of  the  above-mentioned  character 
developing  rapidly  in  the  orbit,  the  sphenoidal  cells,  or  behind  the  superior 
maxilla,  after  the  extraction  of  perfectly  and  anatomically  benign  nasal  polypi. 
The  questions  to  be  solved  are  these  :— Are  these  tumours  the  resalt  of  the 
irritation  of  the  operation  of  extraction  ?  or  are  they  the  primary  disease 
lying  concealed  and  undeveloped  in  the  deep  cavities  of  the  face,  the  benign 
nasal  polypi  being  secondary  in  reality,  though  more  apparent,  and  consequent 
on  the  irritation  set  up  by  the  graver  and  yet  latent  tumour  ?  In  whatever 
way  future  investigators  rtiay  answer  this,  the  fact  remains  certain,  that  a 
connexion  does  exist  between  the  two  forms  of  disease. 

Tumours  of  rapid  growth,  maKgnant  in  their  course  (sometimes  called 
mahgnant  polypus),  either  epithelioma  or  sarcoma,  occasionally  form  primarily 
in  the  middle  of  the  nasal  cavity  or  about  the  posterior  nares.  They  grow 
rapidly,  with  great  expansion  of  the  bones,  much  discharge,  often  intense 
tensive  pain,  and  bleeding,  the  hasmorrhage  being  often  excessive.  They 
attack  children  and  persons  advanced  in  life.  A  tumour  of  this  kind  may  be 
developed  in  different  situations.  Thus,  in  some  cases,  it  extends  into  the 
pharynx  behind  the  soft  palate,  giving  rise  to  a  naso-phanjiigeal  tumour ;  in 
others  it  has  a  tendency  to  protrude  through  the  nasal  or  lachrymal  bones, 
occasioning  obstruction  of  the  nostril,  divergence  and  protrusion  of  the  eye- 
ball, with  disturbance  of  vision,  and  severe  neuralgic  pains  in  the  head  and 
face,  forming  in  this  case  a  naso-orbital  tumour.  If  the  growth  is  an  epithe- 
lioma, the  glands  under  the  angle  of  the  jaw  soon  become  enlarged.  These 
growths  especially  when  occurring  in  young  people,  speedily  prove  fatal. 
Death  may  occur  in  various  ways,  according  to  the  nature  of  the  growth  and 
the  direction  of  its  development :  by  hasmorrhage  ;  by  the  implication  of  the 
brain  ;  by  asphyxia  ;  or  by  constitutional  cachexy. 

Treatment.— It  is  seldom  that  anything  very  eifectual  or  permanent  can 
be  done  by  operation  ;  and  it  should  be  borne  in  mind,  that  some  of  the 
malignant  growths  which  project  into  the  nostrils  take  their  origin  from  the 
sphenoidal  or  ethmoidal  cellsi  or  even  from  within  the  cranium,  and  that  the 
nasal  portion  is  only  the  external  protrusion,  as  it  were,  of  a  deeply-seated 


NASO-OBBITAL  TUMOURS. 


579 


tuinour.  Should  the  tumour  be  slow  in  its  growth,  with  an  absence  of  secondary, 
o-landular  or  visceral  formations,  the  Surgeon  may  endeavour  to  extirpate  it 
by  layiug  open  the  side  of  the  face  freely,  making  an  incision  from  the  inner 
angle  of  the  eye  down  the  side  of  the  nose,  and  then  across  the  cheek,  dissect- 
ing up  this  triangular  flap,  cutting  across  the  superior  maxilla  above  the  line 
of" the  alveoli,  with  a  narrow-bladed  saw  and  catting-pliers,  and  then  in  a 
similar  way  into  the  orbit  beyond  and  through  the  nasal  bones,  and  the  nasal 
process  of  the  superior  maxilla  above  the  tumour,  and  thus  extirpating  the 
o-rowth.  In  this  operation  there  is  often  fi-ee  bleeding,  which  may  be  arrested 
by  the  actual  cautery,  which  has  the  additional  advantage  of  destroying  any 
portions  of  the  tumour  left  behind  in  the  irregular  cavities  of  this  region.  In 
other  cases  it  may  be  possible  to  expose  the  tumour  sufficiently  by  OUier's  or 
Lawrence's  operation.  Whenever  the  upper  part  of  the  pharynx  is  free,  it 
should  be  plugged  before  commencing  the  operation  by  a  sponge  passed  behind 
the  soft  palate,  and  in  the  way  already  described  (p.  573).  It  must  not  be 
too  large,  lest  it  push  the  soft  palate  forwards  against  the  tong-ue  and  impede 
respiration. 

KTaso-Orbital  Tumours  commence  in  the  upper  part  of  the  nasal  fossa  or 
in  the  ethmoidal  cells,  perforate  the  thin 
inner  wall  of  the  orbit  and  expand  into 
the  interior  of  that  cavity,  displacing  the 
eye  forwards,  downwards,  or  outwards,  in 
two,  sometimes  in  all  three  of  these 
directions.  Vision  is  often  but  little,  if 
at  all,  disturbed.  The  nostril  on  the 
affected  side  is  blocked  up  by  a  polypoid 
growth.  But  the  outline  of  the  superior 
maxilla  and  of  the  hard  palate  is  normal, 
no  projection  of  the  bone,  in  whole  or 
in  part,  being  perceptible.  In  fact,  the 
disease  and  the  deformity  produced  by  it 
occupies  a  part  of  the  face  which  is  above 
a  horizontal  line  drawn  across  the  cheek 
on  a  level  with  the  upper  or  orbital  border 
of  the  superior  maxilla.  The  disease  always 
commences  primarily  in  the  nose  or  in  the  cavities  contiguous  to  it.  The 
extension  into  the  orbit  may  not  occur  for  many  months.  It  occurs  at  all 
periods  of  life,  from  early  childhood  to  commencing  old  age.  At  first  it  may 
present  the  ordinary  characters  of  benign  nasal  polypus.  This  is  removed, 
recurs  rapidly,  is  again  removed,  with  much  haemorrhage,  and  then  the  orbital 
implication  is  developed. 

The  Diagnosis  of  the  naso-orbital  from  the  naso-pharyngeal  tumour  may  be 
made  by  the  displacement  of  the  eyeball  and  absence  of  all  tumour  behind  the 
soft  palate  in  the  first  case  ;  whilst,  in  the  naso-pharyngeal,  the  orbit  is  intact, 
the  upper  part  of  the  pharynx  being  occupied  by  the  growth,  and  the  superior 
maxilla  possibly  pushed  bodily  forwards  or  to  one  side.  In  the  naso-orbital 
tumour,  the  deformity  is  above  the  horizontal  line  of  the  upper  edge  of  the 
superior  maxilla  ;  in  the  naso-pharyngeal,  it  is  below  this. 

The  nature  of  the  tumour  varies.  It  is  usually  a  large  or  small  spindle- 
celled  sarcoma,  but  it  may  be  a  squamous  epithehoma. 


J?ig.  G71. — Naso-Orbital  Tumour. 
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Treatment. — The  operation  for  the  removal  of  naso-orbital  tumour  may  be 
done  as  follows.  An  incision  should  be  made  from  the  root  of  the  nose, 
directly  down  along  the  side  and  round  the  ala,  so  as  to  open  the  nasal  cavity. 
The  soft  parts  on  the  orbital  side  of  this  cut  are  then  dissected  down  into  the 
orbit.  One  blade  of  a  cutting-pliers  being  passed  into  the  nose,  along  the 
outer  border  of  the  nasal  bone,  the  articulation  between  this  and  the  nasal 
process  of  the  superior  maxilla  is  cut  through.  An  oblique  cut  upwards  should 
then  be  made  across  the  nasal  process  of  the  superior  maxilla  deeply  into  the 
orbit,  the  cut  bones  widely  separated,  and  the  nose  turned  completely  over 
to  the  sound  side  of  the  face.  The  tumour  at  the  nasal  side  of  the  orbit  may 
now  be  felt,  the  eye  being  held  to  the  outer  side  and  protected  with  a  retractor. 
The  orbital  tumour  may  now  be  enucleated  with  the  finger  and  curved  scissors. 
The  nostril  is  then  cleared  by  means  of  polypus-forceps.  The  bleeding  should 
be  arrested  by  plugging  ;  and,  after  all  the  morbid  growth  has  been  fairly 
extirpated,  the  nose  should  be  pushed  back  and  moulded  into  shape.  The 
soft  parts  are  then  brought  together  with  a  few  points  of  suture.  As  in  all 
similar  operations,  the  posterior  nares  must  be  plugged  to  prevent  the  blood 
finding  its  way  into  the  trachea. 

Occasionally  the  disease  has  extended  into  the  integuments  at  the  inner 
angle  of  the  eye.  Then  the  operation  becomes  more  complicated.  The 
following  cases,  operated  on  by  me  at  University  College  Hospital,  are  good 
illustrations  of  this  operation. 

The  first  case  was  one  of  epithelioma,  springing  deeply  from  the  ethmoidal 
cells,  passing  out  thi-ough  the  lachrymal  bone  and  the  orbital  plate  of  the 
ethmoid  into  the  orbit,  blocking  up  the  right  nostril,  and  extending  some  way 
down  the  cheek,  overlying  the  superior  maxilla.  It  was  growing  rapidly  in  a 
woman  44  years  of  age,  and  required  extensive  removal  of  the  bony  structures 
in  the  situation  from  which  it  sprang. 

The  next  case  was  one  of  a  woman  64  years  of  age,  in  whom  a  sarcoma 
developed  with  great  rapidity  in  the  situation  of  the  lachrymal  sac,  invading 
the  nose  and  orbit,  and  destroying  the  upper  and  imier  part  of  the  superior 
maxillary  bone.  The  eye  was  pushed  outwards,  the  eyelids  became  implicated 
in  thefr  nasal  third,  and  an  ulcerated  opening  formed  over  the  centre  of  the 
tumour.  Its  growth  was  attended  by  very  severe  tensive  pain.  The  operation 
consisted  in  dissecting  away  the  diseased  part  of  the  integumeut,  including 
the  nasal  third  of  each  eyelid,  then  turning  down  a  flap  from  the  cheek  and 
cutting  away  with  pliers  the  osseous  structures,  including  the  inner  part  of 
the  floor  of  the  orbit,  a  considerable  portion  of  the  superior  maxilla,  and  part 
of  the  nasal  bones.  In  order  to  repair  the  gap  made  by  the  removal  of 
diseased  skin  at  the  side  of  the  nose  and  by  the  removal  of  so  large  a  portion 
of  the  eyelids,  a  flap  of  integument  was  dissected  olf  the  bridge  of  the 
nose  and  glided  over  the  aperture,  to  the  edges  of  which  and  to  the  eyelids 
it  was  fixed  by  metallic  sutures.  Good  union  took  place,  and  the  patient 
made  an  excellent  recovery.  The  immediate  eflfect  of  the  operation  in  both 
these  cases  was  to  relieve  the  patient  of  the  agonizing  pain,  previously 
occasioned  by  the  tension  in  the  bones  of  the  face  produced  by  the  growth  of 
the  tumour. 

Busch  has  described  a  case,  in  which  the  patient,  a  man  aged  78,  had  a 
malignant  tumour  of  the  size  of  a  fist,  occupying  the  middle  of  the  face.  The 
symptoms  at  the  commencement  were  those  of  nasal  polypus.    In  removing  it, 
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it  was  necessary  to  cut  close  to  the  cribriform  plate  of  the  ethmoid  bone,  and 
as  far  back  as  the  posterior  nares.  A  flap  of  skin  was  transplanted  from  the 
forehead,  not  so  much  to  form  a  new  nose  as  to  cover  in  the  cavity  left.  The 
patient  was  able  to  leave  the  hospital  in  a  few  weeks. 

Columnar  Papilloma. — I  have  once  met  with  this  form  of  growth  in  the 
nasal  fossEe  in  a  lady  past  sixty.  It  sprung  from  the  roof  of  the  nasal  cavity, 
and  formed  a  mass  blocking  the  nostrils  and  projecting  into  each  orbit 
laterally.  Much  relief  was  obtained  for  a  time  by  removing  the  projecting 
part  of  the  tumour  by  avulsion  with  polypus-forceps,  but  the  growth  800]i 
retm-ned.  A  second  operation  was  performed,  but  death  took  place  on  the 
third  day  from  septic  meningitis.  The  post-mortBm  examination  showed  that 
the  cribriform  plate  had  been  absorbed  by  the  pressure  of  the  growth  which 
had  come  directly  in  contact  with  the  dura  mater.  The  cause  of  death  was  a 
«mall  rent  in  the  membrane.  The  tumour  was  papillary  in  structure,  and 
covered  with  non-ciliated  columnar  epithelium.  Sections  of  the  growth  under 
the  microscope  closely  resembled  those  of  papillary  growths  from  the  rectum. 
The  effect  produced  by  the  growth  on  the  surrounding  parts  seemed  merely 
the  result  of  pressure  and  not  of  infiltration,  consequently  the  growth  may  be 
regarded  rather  as  a  papilloma  than  a  columnar  epithelioma. 

The  Frontal  Sinuses,  though  rarely,  are  occasionally  the  seat  of  disease. 
Abscess  may  form  here,  with  much  pain  and  expansion,  and  possibly  caries  of 
their  anterior  wall,  attended  by  the  local  signs  of  inflammation  and  by  danger 
of  concomitant  inflammation  of  the  membranes  of  the  brain.  In  such  cu'cum- 
stances  it  may  be  proper  for  the  Surgeon  to  remove  with  a  trephine  the  anterior 
waU  of  the  sinus,  and  thus  give  exit  to  the  retained  pus.  In  other  instances 
the  anterior  wall  of  the  sinus  may  be  necrosed  and  perforated,  the  aperture 
being  felt  under  a  puffy  tumour  of  the  scalp.  Here  also  the  trephine  is  re- 
quired. Distension  with  serous  fluid  has  been  described  as  having  oc- 
curred in  some  cases.  There  are  a  few  cases  recorded  in  surgical  writings,  of 
Polypi  springing  from  these  sinuses,  and  finding  their  way  down  into  the 
nose  after  producing  expansion  of  it  and  much  inconvenience.  Here  likewise, 
the  propriety  of  trephining  and  so  extracting  the  morbid  mass  would  have  to 
be  considered. 

DISEASES    OP    THE  CHEEKS. 

The  chief  diseases  met  with  in  the  cheeks  are,  Ntevi  (p.  69),  Atheromatous 
Cysts  (Vol.  I.,  p.  1000),  Subcutaneous  Strumous  Abscesses  (Vol.  I.,  p.  1091), 
Primaiy  Syphilitic  Sores  (Vol.  I.,  p,  1120),  Tertiary  Syphilitic  Ulcers  (Vol.  1., 
p.  1126),  Lupus  (Vol.  II.,  p.  3),  Epithelioma  (Vol.  I.,  p.  1062),  and  Rodent 
Ulcer  (Vol.  II.,  p.  8).  The  symptoms  and  treatment  of  all  these  affections 
have  already  been  described.  On  the  inner  surface  of  the  cheek  mucous  cysts, 
which  can  easily  be  dissected  out  from  the  inside,  are  not  uncommon.  Epithe- 
lioma also  is  not  rare.  Malignant  tumours  affecting  the  whole  thickness  of 
the  cheek  can  seldom  be  operated  on  with  any  advantage. 

Salivary  Fistula. — One  of  the  most  troublesome  surgical  affections 
situated  in  the  cheek  is  Salivary  Fistula,  occun-ing  in  consequence  of  injury, 
abscess,  or  operation,  by  which  the  parotid  gland  or  duct  has  been  opened,  so 
as  to  cause  a  trickling  of  saliva  through  the  external  aperture  made  into  it. 
The  flow  of  saliva  in  these  cases  is  always  to  a  great  extent  and  often  entirely 
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intermittent,  ceasing  in  the  interval  between  meals  and  becoming  A^ery  abun- 
dant during  mastication. 

The  Treatment  is  by  no  means  satisfactory,  the  attempt  at  union  of  the 
opening  in  the  cheek  being  frustrated  by  the  escape  of  saliva  through  it.  If 
the  fistula  be  very  small  and  recent,  the  electric  cautery  may  be  employed  with 
success  ;  or  the  external  aperture  may  be  touched  from  time  to  time  with  a 
pointed  stick  of  nitrate  of  silver.  Should  these  means  fail,  the  fistula  haAang 
become  chronic,  operative  measures  will  be  required.  The  closure  of  an  old 
salivary  fistula  in  the  cheek  is  a  very  troublesome  matter.  In  these  cases  the 
duct  appears  to  be  obstructed  or  partially  closed  ;  and  it  is  useless  to  attempt 
to  occlude  the  opening  in  the  cheek  until  a  proper  aperture  has  been  made 
into  the  mouth  ;  the  escape  of  a  few  drops  of  saliva  through  the  fistulous 
opening  rendering  the  attempt  to  close  it  completely  nugatory.  The  plan  of 
treatment  which  I  have  found  to  answer  best  is  a  modification  of  Desault's. 
It  consists  in  passing  a  small  hydrocele  trochar  into  the  fistula  in  the  cheek, 
pushing  this  obliquely  forwards  and  inwards  into  the  mouth,  as  nearly  as 
possible  in  the  direction  of  the  parotid  duct,  withdrawing  the  stilet,  and  then 
passing  a  horse-hair  seton  through  the  cannula,  so  as  to  bring  one  end  out  of 
the  mouth,  and  the  other  through  the  fistula  in  the  cheek.  The  cannula  is 
then  withdrawn,  and  the  seton  tied  loosely.  It  should  be  left  in  for  about 
three  weeks,  so  as  to  establish  a  sinus  into  the  mouth.  It  is  then  to  be  cut 
and  withdrawn,  and  the  sinus  in  the  mouth  kept  patent  by  the  daily  introduc- 
tion of  a  probe,  by  leaving  a  small  piece  of  gum  catheter  in  it,  or,  if  it  show 
much  disposition  to  close,  by  the  introduction  of  a  laminaria  tent.  In  this 
way  the  saliva  is  diverted  from  the  external  opening  and  made  to  flow  into  the 
mouth.  The  external  aperture  in  the  cheek  may  now  be  closed  by  touching 
its  edges  with  a  pointed  stick  of  nitrate  of  silver  or  the  galvanic  cautery  ;  or, 
if  large,  they  may  be  pared  and  stitched  together. 

DISEASES    OF    THE  LIPS. 

Congenital  Malformation  of  the  Lips  is  of  common  occurrence.  Con- 
genital Co7itractwn,  or  even  complete  closure  of  the  orifice  of  the  mouth,  has 
been  met  with  at  birth  ;  such  a  condition  must  be  remedied,  according  to  cir- 
cumstances, by  the  skill  of  the  Surgeon.  The  opposite  condition  is  also  occa- 
sionally observed,  the  opening  of  the  mouth  extending  on  one  side  too  far  into 
the  cheek,  constituting  the  condition  known  as  Macrostoma.  It  must  be 
remedied  by  a  plastic  operation.  By  far  the  most  common  malformation, 
however,  is  the  condition  termed  Hare-lip,  which  will  be  noticed  in  detail  in 
the  chapter  on  the  Plastic  Surgery  of  the  Face  and  Mouth. 

Hypertrophy  to  a  great  extent  occasionally  occurs  in  either  or  in  both 
lips.  It  is  especially  common  in  the  upper  lip  in  scrofulous  children,  form- 
ing the  condition  known  as  "  strumous  lip."  It  is  often  of  an  oedematous 
character,  being  kept  up  by  the  irritation  of  fissures  or  cracks  ;  if  so,  these 
must  be  cured,  when  the  size  of  the  lip  will  gradually  diminish.  Sometimes, 
however,  it  becomes  permanent,  continuing  after  the  cure  of  the  fissure  ;  in 
these  circumstances  it  may  be  necessary  to  excise  an  elliptical  portion  of  the 
mucous  membrane  of  the  lip  in  a  horizontal  direction,  and  then  to  bring  the 
edges  together  by  means  of  sutures. 

Ulceration  is  not  unfrequently  met  with  on  the  prolabium,  frequently  of  a 
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simple  character,  though  chronic.  It  is  often  dependent  on  a  disordered  state 
of  the  digestive  organs.  It  will  commonly  yield  to  the  application  of  nitrate 
of  silver,  to  proper  constitutional  treatment,  having  for  its  object  the  improve- 
ment of  the  digestion,,  and  in  very  chronic  cases  to  the  administration  of  the 
preparations  of  arsenic. 

Primary  Syphilitic  Sores,  communicated  by  kissing,  are  by  no  means 
uncommon  on  the  lips.  Their  peculiar  character  has  been  already  described 
(Vol.  I.  p.  1120). 

Cysts  and  Erectile  Tumours. — The  lips  may  be  the  seat  of  cysts  and 
erectile  tumours,  requiring  extirpation  by  the  knife  or  ligature.  In  dealing 
with  these,  the  Surgeon  must  be  guided  by  the  circumstances  of  the  individual 
case  ;  but  he  should,  if  possible,  avoid  cutting  through  the  whole  thickness  of 
the  lip  ;  and,  if  compelled  to  do  so,  he  must  act  as  will  be  described  in  speak- 
ing of  cancer  of  this  region.  (See  p.  585.)  These  growths  most  frequently 
occur  on  the  lower  lip. 

Gijsts  are  usually  small  and  transparent,  with  thin  walls,  containing  a  glairy 
straw-coloured  fluid.    These  should 
always  be  dissected  out ;  mere  ex- 
cision of  a  portion  of  the  wall  being 
followed  by  recurrence  of  the  disease. 

Nce,vi  of  the  lip  and  their  treat- 
ment have  been  already  fully  de- 
scribed (p.  77). 

Warty  Growths  are  common  on 
the  lip,  and  are  apt  after  existing 
some  time  to  become  epitheliomatous. 
Sometimes  crusts  of  epithelium, 
forming  horn-like  projections,  are 
developed  on  the  surface.  They  are 
best  treated  by  early  removal,  no 
local  application  being  of  much  use, 
and  the  danger  of  their  becoming 
malignant  being  very  considerable. 

Epithelioma. — The  structure  of  epithelioma  has  been  so  fully  described  at 
p.  1062,  Vol.  I.,  that  it  need  not  detain  us  here.  The  accompanying  cut  (Fig. 
G72)  represents  the  microscopic  characters  usually  presented  by  it  in  the  face 
and  lips. 

Epithelioma  of  the  lip  commences  either  as  a  warty  growth,  which  gradually 
ulcerates,  or  as  an  indurated  crack  or  fissure,  the  edges  of  which  have  a  ten- 
dency to  spread.  The  submaxillary  lymphatic  glands  tend  to  become  early 
involved ;  and  the  disease,  if  unrelieved  by  operation,  will  eventually  prove 
fatal  by  the  pain,  exhaustion,  and  constitutional  irritation  thus  induced.  Lip- 
epithelioma  almost  invariably  occurs  in  men,  and  in  the  lower  lip  ;  I  have 
never  met  with  a  case  affecting  the  lower  lip  of  a  woman.  It  is  met  with 
after  the  middle  period  of  life.  Of  twenty  consecutive  cases  in  which  I  have 
operated,  and  of  which  I  have  notes,  thirteen  were  above  sixty,  and  six  between 
fifty  and  sixty  years  of  age  ;  in  one  case  only  did  the  disease  occur  under 
thirty.  This  disease  is  at  first  entirely  local,  often  being  induced  by  some 
irritation,  as  by  a  rugged  broken  tooth,  or  by  smoking  a  clay-pipe  ;  and  when 
completely  removed  it  does  not,  I  believe,  very  commonly  recur.    At  least,  of 


Fig.  672.— Section  of  an  E]iithelinniii  of  the  Faoe, 
sliowing  the  Epithelial  Cells  penetiating  into  the 
substance  of  the  true  Skin. 
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the  veiy  many  patients  that  have  been  operated  upon  at  the  University 
College  .Hospital,  I  have  known  but  few  to  return  with  a  recurrence  of  the 
disease  ;  I  cannot,  therefore,  but  come  to  the  conclusion  that  the  operation 
for  epithelioma  of  the  lower  lip  frequently  rids  the  patient  permanently  of 
his  disease. 

When  return  does  take  place,  it  is  not  always  in  the  cicatrix  or  in  the 
adjacent  glands.    I  have  seen  recurrence  at  the  angle  of  the  mouth  and  inside 


Kg.  673.— Exteasive  Warty  Epithelioma  Fig.  674.— Line.s  of  Incision  for  Removing 

of  tlie  Lip.  V-sliaped  Piece  of  Lip. 


the  cheek  of  the  side  opposite  to  that  on  which  the  primary  disease  had  declared 
itself  and  been  removed,  and  this  not  till  three  or  four  years  after  the  opera- 
tion.   In  these  cases  the  tumour  was  probably  a  fresh  primary  growth. 

"When  the  glands  are  enlarged,  the  advisability  of  operating  will  depend 
upon  the  extent  of  the  glandular  implication.  It  must  be  remembered  that 
the  internal  organs  are  affected  in  epithelioma  only  in  exceptional  cases,  and 
thus  we  may  hope  occasionally  to  cure  the  patient  permanently  even  after 
implication  of  the  lymphatic  glands.    If  merely  the  submaxillary  lymphatic 


Fig.  675. — Epitlielioma  of  Lower  Lip  :  Fig.  676. — Lip  after  removal  of 

Lines  of  Incision.  Epitlielioma. 


glands  are  enlarged,  they  should  be  fully  exposed  by  a  curved  incision  earned 
from  near  the  symphysis  to  the  level  of  the  hyoid  bone  and  back  to  the  edge 
of  the  sterno-mastoid.  The  facial  artery  and  Tcin  will  probably  be  divided, 
and  sometimes  it  is  necessary  to  remove  the  submaxillaiy  gland  which  may  be 
implicated  by  extension  from  the  neighbouring  lymphatic  glands.  A  gland 
must  be  sought  for  also  between  the  gcnio-hyoid  muscles.  If  enlarged  glands 
can  be  felt  beneath  the  sterno-mastoid,  it  is  better  not  to  operate,  as  tlicse  can 
seldom  be  safely  removed  owing  to  their  adhesion  to  the  carotid  sheath.  If 
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the  glands  are  extensively  adlierent  to  the  skin,  then  no  operation  should  be 
attempted. 

Operation.- — Wlien  once  the  trae  nature  of  the  disease  has  been  ascer- 
tained, the  operation  should  be  performed  without  delay ;  but  before  it  is  done, 
it  is  well  that  any  very  prominent  or  broken  tooth  should  be  removed,  and 
the  tartar  cleaned  away  from  the  incisors.  The  operation  requires  to  be  some- 
what modified,  according  to  the  situation  and  extent  of  the  aifection  (Fig.  675). 
If  this  be  tolerably  limited,  a  V-shaped  cut,  extending  widely  round  it,  and 
carried  sufficiently  low  to  include  any  indurated  prolongation  in  the  lymphatics, 
should  be  made  :  the  edges  of  the  cut  should  then  be  brought  together  by 
two  hare-hp  pins  with  a  twisted  suture,  as  in  the  case  of  a  simple  hare- 
lip. When  the  disease  occupies  a  considerable  longitudinal  extent,  but  does 
not  dip  down  very  deeply,  a  slice  of  the  lip  should  be  shaved  off,  including 


Fig.  677.  -Extensive  Epithelioma  of  tlie  Lip  Fig.  678.— Epithelioma  of  Lower  Lip  Involving 

Lines  of  Incision.  Jaw,  successfully  removed  (Heath). 


the  whole  of  the  morbid  structure  ;  and  it  is  often  surprising,  in  these 
circumstances,  to  observe  how  the  tissues  of  the  lip  will  speedily  rise  to  their 
natm-al  level,  no  material  deformity  being  left  (Fig.  676).  In  some  cases  the 
disease  occupies  a  square  surface,  and  then  it  is  necessary  to  excise  a  portion 
of  the  lip  ;  when  this  is  done  a  considerable  gap  is  left,  requiring  to  be  filled 
by  some  plastic  operation  of  the  kind  that  will  be  considered  in  a  subsequent 
chapter,  which  may  be  most  conveniently  done  at  the  time  when  the  excision 
is  performed.  When  the  disease  occurs  at  the  angle  of  the  mouth,  it  assumes 
a  more  intractable  character  than  when  affecting  the  free  part  of  the  lip. 
The  same  operation — that  of  free  excision — may  be  applied  to  it  here  as  in  the 
former  case  ;  but  with  less  prospect  of  success.  Should  the  disease  be  as  ex- 
tensive as  in  Fig.  677,  the  lines  of  incision  must  be  so  planned  as  completely 
to  surround  and  to  isolate  ib. 

C.  Heath  lins  very  successfully  extended  this  operation  to  cases  in  which 
the  cancer  of  tlie  lip  had  invaded  the  gum,  and  had  involved  the  lower  jaw, 
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by  removing-  a  portion  of  the  implicated  bone,  together  with  the  dijseaise,  in 
the  soft  parts.  Fig.  678  gives  a  good  idea  of  the  cases  to  which  this  operation 
is  applicable. 

DISEASES    OF    THE    PAKOTID  GLAND. 

Mumps  or  Parotitis  is  an  acute  specific  disease,  the  local  manifestation 
of  which  is  inflammation  of  the  parotid  and  sometimes  of  the  other  salivary 
glands.  It  is  common  in  children,  though  it  not  unft-equently  occurs  in 
adults.  It  is  highly  infectious,  and  frequently  epidemic  ;  and,  as  in  the  other 
acute  specific  diseases,  one  attack  generally  protects  the  patient  from  the 
disease  for  the  rest  of  his  life.  It  has  an  incubative  period  of  from  two  weeks 
to  twenty-two  days,  but  three  weeks  is  the  most  common  time.  It  commences 
usually  with  some  febrile  disturbance  and  malaise  lasting  about  twenty-four 
hours,  but  this  may  be  wanting.  At  the  end  of  that  time  one  parotid  gland 
becomes  swollen,  stiff,  and  painful ;  the  swelling  continues  to  increase  till 
about  the  fourth  day,  at  which  time  it  reaches  from  the  zygoma  to  the  angle 
of  the  jaw.  The  swollen  socia  parotidis  can  usually  be  clearly  felt  oyer  the 
masseter  and  forms  a  valuable  diagnostic  sign,  distinguishing  parotitis  from 
inflammation  of  the  lymphatic  glands  behind  the  jaw.  When  the  swelling  is 
at  its  height,  mastication  is  extremely  painful.  There  is  usually  elevation  of 
temperature,  reaching  102°  F.  or  103°  F.  When  one  gland  begins  to  subside 
that  on  the  opposite  side  usually  begins  to  swell  and  runs  the  same  com-se  ; 
but  occasionally  both  glands  swell  simultaneously.  Suppuration  rai-ely,  if 
ever,  takes  place,  unless  it  be  in  the  lymphatic  glands  of  the  neighbourhood. 
As  the  parotid  affection  subsides,  but  sometimes  simultaneously  with  it, 
inflammation  of  the  testicle  in  the  male,  or  the  breast,  labia,  or  ovary  in  the 
female,  may  take  place.  These  so-called  metastases  are  very  rare  in  children. 
The  orchitis  is  frequently  followed  by  partial  or  complete  atrophy  of  the 
testicle ;  but  fortunately,  as  the  disease  scarcely  ever  affects  both  sides, 
sterility  rarely  results.  Inflammation  of  the  membranes  of  the  brain  has 
been  said  to  have  been  met  with  as  a  complication  of  mumps. 

The  Treatment  of  this  affection  is  simple.  If  it  be  severe,  the  application 
of  hot  fomentations  and  the  administration  of  salines,  and,  when  the  affection 
is  on  the  decline,  frictions  with  camphorated  oil,  will  hasten  its  resolution. 
The  orchitis  must  be  treated  with  hot  fomentations,  belladonna  and  rest. 

Parotitis  after  Injury  or  Disease  of  tlie  Abdomen  or  Pelvis. — 
Inflammation  of  the  parotid  gland,  frequently  terminating  in  suppuration,  has 
long  been  known  to  be  a  not  uncommon  complication  of  injuries  of  the 
abdomen  and  pelvis,  and  has  usually  been  regarded  as  pyemic.  Stephen  Paget 
has,  however,  shown,  by  a  careful  analysis  of  101  such  cases,  that  this  explana- 
tion is  not  altogether  satisfactory.  Of  the  101  cases,  10  followed  injuries  or 
diseases  of  the  urinary  tract ;  18  injuries  or  diseases  of  the  alimentary  canal ; 
23  injuries  or  inflammation  of  the  abdominal  wall,  peritoneum  and  pelvic 
cellular  tissue  ;  and  50  injuries,  diseases  or  operations  on  the  generative 
organs  ;  27  of  these  being  operations  on  the  ovary.  After  a  very  prolonged 
search  S.  Paget  succeeded  in  finding  only  13  cases  of  secondary  parotitis 
arising  from  operation  or  injuries  of  other  parts  of  the  body,  and  in  all  of 
these  it  merely  formed  a  part  of  general  pytemia.  In  the  histories  of  the 
101  cases  the  presence  of  septicosraia  or  pytemia  is  mentioned  in  only  15,  and 
in  7  only  of  the  fatal  cases  were  secondary  centres  of  suppuration  found  else- 
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where.  The  inflammation  of  the  parotid  commenced  at  very  varying  periods 
after  the  operation  or  injury  of  which  it  formed  a  complication.  In.  78  cases 
iu  which  tlie  fact  was  definitely  recorded  suppuration  occurred  in  45,  tlie 
remainder  undergoing  resolution.  As  a  rule  the  parotitis  was  not  accompanied 
by  very  severe  fever,  and  rigors  were  very  rare.  Of  the  101,  37  died,  13  from 
septicEemia  or  pytemia  and  the  rest  from  various  causes  not  directly  connected 
with  the  parotitis.  The  treatment  in  mild  cases  consists  in  the  external 
application  of  belladonna  and  hot  fomentations.  If  suppuration  threatens,  it 
should  be  anticipated  by  a  free  incision  into  the  gland.  The  explanation  of 
this  curious  association  of  parotitis  with  injuries  of  the  abdomen  and  pelvis 
cannot  be  given  in  the  present  state  of  our  knowledge. 

Tumours. — Tumours  of  the  parotid  gland  itself  are  not  so  frequent  as 
morbid  growths  situated  upon  it  or  in  its  vicinity.  The  tumours  met  with 
in  this  region  may  be  simple  or  malignant.  The  simple  tumours  met  with 
in  this  region  most  frequently  present  a 

•  peculiar  structure  rarely  met  with  in  any 
other  part  of  the  body.  They  consist  of 
mixed  cartilage,  fibrous  tissue,  and  mucous 

■  tissue,  to  which  is  often  added  glandular 
:  tissue,  imperfectly  resembling  the  structure 
( of  a  racemose  gland.  When  small  they 
\  are  firm,  and  somewhat  elastic  to  the  feel, 

•  smooth  or  slightly  lobulated  on  the  surface, 
;  and  freely  movable  on  the  parts  beneath. 
.  As  they  increase  in  size  fluctuating  areas 
1  become  perceptible,  often  projecting  above 
;the  rest  of  the  growth.  These  may  be 
I  actual  cysts  containing  a  glairy  fluid 
;  formed  by  mucous  softening  of  the  carti- 
:  lage,  or  they  may  be  due  to  the  presence 

/•  £       1  i_-  L-  ,•  J''g-  679. — Tumour  of  Parotid,  too  deeply 

■  01  a  mass  01  gelatinous  tissue,  presenting  seated  for  Removal. 

•  under  the  microscope  the  typical  branched 

!  cells  and  mucous  intercellular  substance  of  a  myxoma.  These  tumours  grow 
i slowly,  often  taking  many  years  to  reach  the  size  of  a  walnut,  but  at  any  time 
tthey  may  take  on  active  growth  and  reach  a  large  size  in  a  comparatively 
ishort  time,  becoming  even  as  large  as  a  cocoa-nut.  The  skin  covering  them 
tbecomes  thin  but  not  adherent,  and  not  unfrequently  a  network  of  veins 
;covers  the  mass.  The  simple  tumours  being  distinctly  encapsuled,  very  rarely 
isend  any  deep  prolongations  behind  the  jaw  or  come  into  relation  with  the 
ilarge  blood-vessels.  The  facial  nerve  may  be  adherent  to  the  under  surface, 
but  is  seldom  implicated  in  such  a  way  as  to  cause  paralysis.  Besides  the 
:ordinary  "parotid  tumour"  pure  cartilaginous  growths  are  not  uncommon, 
land  more  rarely  pure  fibromata  and  myxomata  are  met  with.  Cysts,  except 
laa  secondary  formations  in  solid  tumours,  are  very  rare. 

Malignant  Tumours  of  the  parotid  are  of  moderately  frequent  occurrence. 
IThey  are  most  commonly  soft  glandular  cancers  (encephaloid),  but  scirrhus 
ihas  been  met  with  in  this  situation.  They  spring  from  the  gland  itself  and 
mot  from  the  structures  superficial  to  it,  as  is  the  case  with  the  simple  growths 
They  present  the  ordinary  rapid  growth  of  such  tumours  ;  they  are  from  the 
ifirst  fixed  and  deeply  seated,  and  early  implicate  the  skin. 
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Spindle-celled  and  round-celled  sarcomata  are  occasionally  met  with  in  this 
region  springing  from  the  bones  or. fasciae.  They  grow  rapidly  and  implicate 
the  surrounding  parts.  They  frequently  send  prolongations  under  the  ramus 
of  the  jaw  and  occupy  the  whole  of  the  space  between  its  angle  and  the 
mastoid  process.  They  are  often  firmly  bound  down  beneath  the  fascia  cover- 
ing the  parotid  and  surround  the  large  vessels  at  an  early  period  of  their 
growth.  As  they  increase  in  size  they  implicate  the  styloid  process  and  its 
muscles  and  come  into  relation  with  the  internal  carotid  and  the  internal 
jugular  vein,  and  may  at  last  press  upon  the  pharynx  and  project  into  the 
fauces,  as  was  the  case  with  the  patient  from  whom  the  annexed  cut  was 
taken.  The  facial  nerve  i?,  of  course,  surrounded  by  the  growth  and  is  fre- 
quently paralysed,  a  condition,  as  before  st&ted,  rarely  met  with  as  a  conse- 
quence of  a  simple  tumour.    If  these  tumours  are  too  deeply  seated  to  be 


Fig.  680.— Simple  Tumour  of  Parotid.  Fig.  681.— Simple  Tumour  of  Parotid :  Back  View. 


removed  the  patient  eventually  dies,  usually  in  consequence  of  disturbance  of 
the  cerebral  circulation,  or  of  compression  of  the  pharynx  and  larynx  ;  or  the 
skin  may  at  last  become  adherent  and  give  way,  profuse  hsemorrhage  after- 
wards taking  place  from  the  ulcerating  tumour. 

Diagnosis. — It  is  of  great  importance  to  effect  the  diagnosis  between 
the  non-malignant  and  the  mahgnant  tumours  in  the  parotid  region.  In 
the  simple  tumours  there  is  always  mobility  ;  and,  although  the  attach- 
ments may  be  deep,  the  skin  is  not  involved  to  any  extent.  The  outhne  of 
the  mass  is  usually  well  defined  and  somewhat  lobulated.  The  progress  of  the 
growth  is  very  slow,  often  occupying  many  years  before  it  attains  any  con- 
siderable bulk,  as  in  the  annexed  cuts  (Figs.  fi80,  G81),  representing  a  tumour 
of  sixteen  years'  standing  which  I  excised.  In  the  malignmit  groivlhs  there  is 
less  mobility,  and  the  mass  may  be  solidly  fixed  ;  its  outline  is  ill-defined,  the 
skin  soon  assumes  a  reddish  purple  colour,  is  brawny,  and  presents  the  usual 
characters  indicative  of  a  subjacent  malignant  growth.  Wlien  these  tumours 
are  cnccjihahid,  they  grow  with  considerable  rapidity,  feel  soft  and  pulpy,  and 
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are  rounded  and  ill-defined  in  their  outline,  especially  under  the  ear  and  by 
the  ramus  of  the  jaw.  Paralysis  of  the  facial  nerve  early  in  the  disease  is 
indicative  of  a  deep-seated  malignant  growth,  but  the  absence  of  this  symptom 
is  no  proof  that  the  tumour  is  simple. 

The  lymphatic  gland,  which  lies  just  in  front  of  the  neck  of  the  lower  jaw 
and  those  superficial  to  the  parotid,  when  chronically  enlarged,  may  often 
closely  resemble  a  simple  parotid  tumour.  Their  mobihty  is  usually  less  than 
that  of  the  simple  parotid  tumour,  and  they  are  slightly  tender  when  pressed 
upon,  and  it  is  very  seldom  that  a  single  gland  is  affected.  It  may,  how- 
ever, be  impossible  to  make  a  certain  diagnosis  tih  the  tumour  is  removed. 

Treatment. — In  the  treatment  of  these  tumours,  extirpation  is  necessarily 
the  only  course  that  can  be  adopted  ;  and  this  should  certainly  not  be 
attempted  if  the  disease  be  malignant  unless  at  a  very  early  stage  ;  for,  as  it 
would  be  impossible  to  remove  the  deeper  attachments  of  the  growth  it  would 
speedily  return.  Even  if  the  tumour  be  simple,  care  must  be  taken  that 
every  lobule  and  prolongation  be  extirpated  ;  for,  if  any  be  left,  however 
small,  it  will  become  the  nucleus  of  a  new  growth.  In  renioving  tumours 
in  this  situation,  the  superficial  incisions  should  be  free,  so  that  the  whole 
mass  may  be  fairly  exposed.  It  is  not  wise  to  remove  integument,  however 
redundant  this  may  appear  to  be,  unless  it  have  undergone  incorporation  with 
the  tumour,  or  change  of  structure  ;  and  even  then  as  little  as  possible  should 
be  taken  away.  The  fibrous  or  aponeurotic  investments  of  the  tumour  must 
be  fairly  opened,  and  the  edge  of  the  knife  must  then  be  directed  against  it, 
and  the  dissection  carried  on  from  below  upwards,  or  from  behind  forwards, 
so  that  one  division  of  the  blood-vessels  supplying  it  may  be  sufficient.  After 
the  tumour  has  been  well  loosened  by  the  division  of  investing  fascite  and 
structures  (and  it  is  surprising  how  movable  it  often  becomes  after  this  has 
been  done,  though  it  may  previously  have  appeared  to  be  incorporated  some- 
what sohdly  with  the  subjacent  tissues)  it  should  be  taken  hold  of  with  the 
hand  or  a  large  double  hook,  and  drawn  well  forwards  whilst  the  deep  dissec- 
tion is  being  carried  on.  In  prosecuting  this,  the  Surgeon  must  guard  against 
wounding  the  temporo-maxillary  artery  and  the  facial  nerve,  which  are  especi- 
ally exposed  to  injury.  In  some  cases  the  division  of  these  cannot  be  avoided, 
as  they  are  incorporated.  Hemorrhage  from  the  divided  artery  will,  however, 
be  easily  arrested  by  ligature.  In  most  instances,  however,  by  keeping  the 
edge  of  the  knife  carefully  against  the  tumour,  and  by  drawing  it  well  forward, 
so  as  to  loosen  it  in  its  areolar  bed,  removal  of  the  morbid  mass  may  be 
effected  without  the  division  of  any  important  vessel  or  nerve.  It  is  of  more 
consequence  to  avoid  a  wound  of  the  portio  dura  or  of  the  chief  branches  of 
the  pes  anserinus,  than  even  of  the  temporo-maxillary  artery  ;  as  incurable 
paralysis  of  the  face  would  result  from  such  an  injury.  Division  of  the  nerve 
is  best  avoided  by  dissecting  out  the  tumour  by  incisions  parallel  to  its  main 
trunk  and  chief  branches,  and  especially  by  drawing  the  mass  well  forward, 
and  directing  the  knife  towards  it. 

In  attempting  the  removal  of  a  malignant  tumour  it  must  be  remembered 
that  the  styloid  process  marks  the  limit  beyond  which  no  operative  procedure 
can  be  safely  carried.  The  vessels  superficial  to  this  are  easily  secured  if 
divided.  If,  therefore,  the  tumour  extend  beyond  the  styloid  process  the 
operation  must  be  abandoned. 

If  the  tumour  have  been  allowed  to  attain  an  enormous  size,  with  large 
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lobes  lying  behind  and  under  the  ramus  of  the  jaAV,  in  close  relation  with  the 
pharynx,  the  internal  carotid,  and  jugular  vein,  it  will  not  be  prudent  to 
attempt  its  removal. 

Excision  of  the  Parotid  Gland  itself  is  occasionally  spoken  of,  but  is 
very  rarely  done.  I  believe  that  in  most  cases  in  which  it  is  stated  that 
complete  removal  of  this  gland  has  been  accomplished,  tumours  overlying  and 
compressing  it  have  been  mistaken  for  it.  Godlee,  in  one  case  in  University 
College  Hospital,  completely  removed  the  gland  for  an  infiltrating  growth. 
The  operation  was  tedious  and  difficult,  and  the  facial  nerve  and  carotid 
ai-tery  were  necessarily  divided.  The  wound  healed  well,  but  the  growth 
returned  and  ultimately  proved  fatal.  Thompson  of  Rome  has  also  removed 
the  entire  gland  in  one  case. 

DISEASES    OP    THE  NECK. 

Congenital  Fistulas  in  the  Neck  or  Branchial  Fistulas  are  of  very 
rare  occurrence.  They  arise  from  imperfect  closure  of  one  of  the  branchial 
clefts,  most  commonly  the  lowest  (see  Fig.  362,  Yol.  I.,  p.  1006).  The  fistula 
opens  on  the  skin  near  the  sternal  origin  of  the  sterno-mastoid.  It  is  lined 
with  mucous  membrane  and  discharges  a  small  quantity  of  mucous  fluid.  A 
fine  probe  can  usually  be  passed  a  considerable  distance  upwards  towards  the 
hyoid  bone,  and,  in  rare  cases,  can  be  made  to  enter  the  pharynx.  Similar 
congenital  fistulas  have  been  met  with  in  the  middle  line  of  the  neck.  As  they 
cause  no  inconvenience  they  are  better  left  alone  as  it  is  impossible  to  close 
the  whole  track,  and  obliteration  of  the  orifice  would  probably  be  followed  by 
the  dilatation  of  the  remainder  into  a  cyst. 

Cystic  Tumours  in  the  Neck. — Six  varieties  of  cysts  are  met  with  in  the 
neck  ;  1,  the  congenital  multilocular  cysts  or  cystic  hygroma  ;  2,  unilocular 
serous  cysts  or  hydrocele  of  the  neck  ;  3,  blood-cysts  ;  4,  deep  atheromatous 
cysts  ;  5,  bursal  cysts  ;  and  6,  true  hydatid  cysts. 

The  Congenital  Multilocular  Cysts  or  Cystic  Hygromata  are  usually 
situated  in  the  middle  line  in  the  subcutaneous  tissue  in  front  of  the  trachea, 
where  they  may  attain  a  good  size.  Their  supposed  origin  and  their  structure 
have  been  already  described  (Vol.  I.,  p.  1008).  If  not  too  large  or  too  deeply 
attached  they  may  be  removed. 

The  Unilocular  Serous  Cyst  or  Hydrocele  of  the  Neck  is  of  somewhat 
doubtful  origin,  but  it  is  usually  supposed  to  arise  in  a  space  left  by  the 
imperfect  closure  of  a  branchial  cleft.  These  tumours  were  accurately 
described  by  Maunoir  and  B.  Phillips.  They  may  be  congenital,  but  more 
commonly  appear  in  children  or  in  early  adult  life.  The  cyst  is  usually  situated 
in  the  posterior  inferior  triangle,  but  has  been  met  with  also  in  front  of  the 
sterao-mastoid  between  that  muscle  and  the  jaw,  forming  a  rounded  tumour, 
smooth,  tense,  and  elastic,  and  filled  with  a  yellow  or  chocolate-coloured  serous 
fluid.  It  may  attain  so  large  a  size  as  to  interfere  with  deglutition  and 
respiration.  The  largest  I  have  seen  was  of  the  size  of  an  orange.  The  skin 
covering  this  tumour  is  not  discoloured,  and  is  in  some  cases  of  natural  thick- 
ness, in  others  thin  and  expanded,  so  as  to  give  a  bladder-like  appearance  to 
the  growth. 

The  Treatment  of  this  tumour  consists  in  tapping,  when  complete  collapse 
of  the  cyst  takes  place  :  it  however  soon  fills  again.    A  permanent  cure  may 
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be  effected  by  injection  with  iodine,  or  by  opening  the  cyst,  sponging  it  out 
with  chloride  of  zinc  (gr.  xL  to  ^j),  attaching  the  wall  to  the  skin  by  sutures 
and  inserting  a  drainage-tube.  It  is  usually  impossible  to  dissect  the  cyst  out 
owing  to  the  depth  of  its  attachments  and  the  thinness  of  its  wall. 

3.  Blood-Cyst  or  Haematocele  of  the  Neck. — This  may  be  merely 
one  of  the  cysts  just  described  into  which  hEemorrhage  has  accidentally  taken 
place.  The  true  blood-cysts,  however,  are  much  more  serious  ;  when  punc- 
tured pure  blood  escapes,  sometimes  almost  arterial  in  tint,  and  even  if  the 
cyst  be  emptied  it  speedily  fills  again.  They  haA^e  been  met  with  in  close  con- 
nection with  the  great  vessels  of  the  neck.  Their  origin  is  not  certainly  known, 
but  some  have  supposed  them  to  originate  from  a  cyst-like  dilatation  of  one 
of  the  large  veins  of  the  neck.  In  others  no  communication  has  been  found 
with  any  large  vessels,  but  the  lining  membrane  was  highly  vascular.  The 
Treatment  consists  in  puncturing  the  cyst  with  a  fine  trochar  and  injecting 
iodine  or  perchloride  of  iron.  If  the  cyst  could  be  partially  emptied  by  pressure, 
showing  communication  with  a  large  vein,  this  would  evidently  not  be  justi- 
fiable. Gay  successfully  dissected  one  out,  which  lay  in  close  contact  with  the 
carotid  sheath. 

4.  Deep  Atheromatous  Cysts  are  very  rare.  They  are  of  congenital 
origin,  and  arise  from  inclusion  of  a  fold  of  skin  during  closure  of  the  branchial 
clefts  (Vol.  I.,  p.  1000).  Their  most  common  situations  are  below  the  jaw,  in 
the  middle  line  pushing  upwards  beneath  the  tongue  and  along  the  anterior 
border  of  the  sterno-mastoid.  The  only  Treatment  consists  in  dissecting  them 
out.  The  operation  may  be  very  difiicult,  owing  to  the  relations  of  the  cyst- 
wall  to  the  large  vessels  and  other  important  parts. 

5.  The  Bursal  Cysts  occur  in  the  middle  line  about  the  hyoid  bone  and 
the  front  of  the  larynx.  They  have  already  been  described  with  disease  of 
bursEe  (p.  497). 

6.  True  Hydatid  Cysts  sometimes  form  in  the  neck.  A  woman  was 
under  my  care  in  the  Hospital  for  a  hydatid  tumour  of  the  liver,  which  I 
tapped  ;  seven  years  afterwards  she  presented  herself  with  a  thin-walled 
elastic  semi-transparent  tumour  in  the  posterior  inferior  triangle  of  the  neck, 
about  the  size  of  an  orange.  This  I  tapped,  and  found  to  contain  clear 
serous  fluid,  with  the  remains  of  echinococci.  In  another  case,  that  of  a 
lad  aged  about  18,  otherwise  healthy,  I  removed  a  hydatid  tumour  as  large 

;  as  a  shaddock  from  the  nape  of  the  neck,  where  it  was  deeply  seated  under  the 
1  trapezius,  growing  apparently  from  the  substance  of  the  complexus  or  splenius 
I  capitis  muscles,  and  lying  close  upon  the  cervical  spine  and  the  occipital  bone. 

Solid  Tumours  of  the  Week.— Patty  tumours  and  the  various  forms  of 
!  sarcoma,  may  occur  in  the  subcutaneous  tissue  and  fascia  of  the  neck  as  else- 
'  where,  but  they  present  nothing  special.  The  neck  is  the  favourite  seat  of  lym- 
I  phadenoma,  the  tumours  in  this  situation  often  reaching  an  enormous  size,  so 
1  as  to  endanger  life  by  their  pressure.  In  the  submaxillary  region,  tumours  are 
I  occasionally  met  with  similar  in  character  to  the  parotid  tumour  already 
(described.    The  submaxillary  gland  itself  is  rarely  the  seat  of  disease. 

Tumours  in  these  situations  may  occasionally  attain  a  considerable  size,  and 
if  beneath  the  fascia,  may  extend  deeply.  In  some  cases  when  the  integu- 
ments and  superficial  structures  covering  the  growth  are  divided,  it  may  be 
Isolated  with  suflBcient  facility,  its  fixity  being  in  a  great  measure  due  to  its 
being  bound  down  by  the  investing  fascia  rather  than  to  its  having  contracted 
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deep  adhesions.  Occasionally,  though  rarely,  a  slowly-growing  simple  tumour 
develops  deeply  in  the  anterior  triangle  of  the  neck,  lying  between  the  sterno- 
mastoid,  the  trachea,  and  the  pharynx,  possibly  even  under  the  carotid  sheath, 
with  the  artery  pushed  on  one  side,  or  even  running  over  the  anterior  convexity 
of  the  growth.  In  some  cases,  the  question  of  removal  requires  to  be  ap- 
proached with  the  utmost  caution.  If  the  tumour  be  movalple  above  the 
vessels,  it  may  generally  be  taken  out ;  if  it  He  below  the  sheath,  even  though 
not  fixed  to  the  spine,  its  extirpation  is  not  practicable.  Before  determining 
upon  the  removal  of  a  tumour  situated  in  one  of  the  triangles  of  the  neck,  it 
is  indeed  always  very  necessary  that  a  diagnosis  of  its  nature  be  effected,  and 
that  some  opinion  be  formed  of  the  probable  extent  of  its  deep  attachments. 

The  first  point  to  ascertain  is  whether  it  be  simple  or  malignant.  If  simple, 
it  will  usually  have  been  many  years  in  growing  ;  it  will  be  hard  but  not 
stony,  Ibbulated  or  somewhat  square -shaped ;  the  patient's  general  health  being 
good.  It  will  generally  be  found  to  be  movable,  though  not  perhaps  to  any 
great  extent,  and  will  present  no  sign  of  incorporation  with  neighbouring 
structures.  If  it  be  superficial,  the  fibres  of  the  platysma  will  not  appear  to 
spread  over  it,  and  the  sterno-mastoid  muscle  may  be  traced  to  one  side  of  or 
below  it.  In  such  circumstances,  removal  of  the  tumour  may  be  undertaken 
with  every  prospect  of  success.  But  if  the  tumour  be  of  stony  hardness, 
have  implicated  the  skin,  and  be  immovable,  the  whole  head  being  moved  on 
any  attempt  at  drawing  it  aside,  if  it  be  iU-defined  under  the  jaw  and  ear,  o]- . 
rapidly  growing,  soft  and  pulpy  to  the  feel,  deeply-seated  under  the  angle  of 
the  jaw,  evidently  below  the  platysma  and  deep  fascia  of  the  neck,  and  possibly 
beneath  the  sterno-mastoid,  then  no  attempt  at  extirpation  should  be  under- 
taken, as  the  mass  could  either  not  be  removed  with  safety,  or,  if  it  were  by 
any  possibility  extirpated,  the  already  existing  contamination  of  the  neighbour- 
ing parts  would  certainly  lead  to  a  speedy  recurrence  of  the  disease. 

In  removing  submaxillary  tumours,  a  free  superficial  incision  nearly  parallel 
to  the  margin  of  the  lower  jaw,  but  below  this,  will  usually  allow  ready 
extirpation  of  the  mass.  In  these  operations  the  facial  artery  is  generally 
sufficiently  under  cover  of  the  bone  to  escape  injury,  but  there  may  be,  and 
usually  is,  fr-ee  venous  hemorrhage. 

Congenital  Tumour  or  Induration  of  th.e  Sterno-mastoid. — These 
terms  are  applied  to  a  diffuse  thickening  and  induration  of  the  sterno-mastoid, 
affecting  especially  its  lower  and  sternal  part,  occasionally  met  with  in  infants. 
It  is  observed  either  at  bu-th  or  shortly  after.  It  disappears  after  a  few  weeks 
or  months  without  special  treatment.  Its  nature  is  somewhat  uncertain  ; 
it  has  been  attributed  to  injury  during  birth,  especially  in  cases  of  breech- 
presentation  ;  Bryant  considers  it  inflammatory  ;  Holmes  is  inclined  to  regard 
it  as  a  congenital  hypertrophy ;  and  by  others,  it  has  been  referred  to  syphilis. 
In  a  case  recorded  by  F.  Taylor,  in  which  the  swelling  was  examined  after 
death,  it  was  found  to  be  due  to  a  new  growth  of  fibrous  tissue  between  the 
bundles  of  muscular  fibres.  The  child  was  syphilitic,  and  the  case  was  also 
one  of  breech-presentation  at  birth. 

Diffuse  Cellulitis  of  the  Neck.  Ludwig's  Angina  has  been  described 
in  Vol.  I.  at  p.  957. 
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DISEASES    OF    THE    THYBOID  GLAND. 

The  thyroid  gland  is  subject  to  various  simple  chronic  enlargements, 
which  commonly  go  by  the  name  of  Bronchocele  or  Goitre.  The  gland  is 
composed  of  closed  vesicles,  lined  by  a  single  layer  of  cubical  epithelium, 
containing  a  clear  albuminous  fluid.  The  vesicles  are  held  together  by  areolar 
tissue,  supporting  numerous  vessels  of  considerable  size.  Virchow  has  shown 
that  all  forms  of  bronchocele  commence  by  a  true  hypertrophy  of  the  gland- 
substance,  but  as  the  enlargement  progresses,  one  or  other  of  the  constituent 
elements  of  the  gland  may  increase  out  of  proportion  to  the  others.  If  all 
the  constituents  continue  to  increase  equally,  the  Simple  Bronchocele  results  ; 
if  the  contents  of  the  vesicles  accumulate,  unduly  distending  the  cavities,  the 
disease  assumes  the  form  known  as  Cystic  Bronchocele.  Very  commonly 
there  is  a  great  increase  of  the  fibrous  tissue,  forming  the  Fibrous  Bronchocele, 
and  occasionally  great  dilatation  of  the  vessels  takes  place  with  simple  hyper- 
trophy of  the  remaining  structures  of  the  gland,  forming  the  Pulsating 
BroncJiocele.  Secondary  changes  also  may  modify  the  structure  of  the  tumour. 
Of  these  the  most  common  is  a  substitution  of  a  gelatinous  colloid  material 
for  the  albuminous  fluid  normally  found  in  the  vesicles  of  the  gland.  Calcifi- 
cation also  is  common  both  in  the  walls  of  the  cysts  in  cystic  bronchocele, 
and  in  the  masses  of  fibrous  tissue  in  the  fibrous  goitre. 

The  Causes  of  bronchocele  have  been  much  discussed,  both  professionally 
and  popularly.  The  most  generally  received  belief  is,  that  the  disease  is 
directly  occasioned  by  some  impurity  in,  or  peculiarity  of,  the  water  that  the 
patients  diink  ;  and  it  has  been  supposed  that  water  coming  through  chalk  or 
limestone  is  particularly  apt  to  occasion  bronchocele  in  this  country,  and  that 
water  resulting  fi'om  melted  snow  is  its  occasioning  cause  in  Switzerland. 
But  these  ideas  are  groundless.  Hard  water  is  drunk  largely  in  this  country 
in  districts  where  no  bronchocele  occurs,  and  snow-water  is  never  used  in 
Switzerland  ;  spring-water  of  the  purest  kind  only  being  drunk.  It  would 
appear  that  air  and  locality  have  much  more  to  do  with  the  occurrence 
of  bronchocele  than  water.  In  mountainous  countries  the  disease  occurs 
almost  entirely  amongst  the  inhabitants  of  valleys,  where  the  air  is  moist  and 
stagnant  ;  the  inhabitants,  especially,  of  valleys  that  run  north  and  south, 
into  which  the  sun  does  not  penetrate  readily,  or  for  many  hours  in  the  day, 
which  are  always  in  the  shade  of  neighbouring  and  overhanging  mountains, 
are  especially  prone  to  it.  This  is  well  known  to  be  the  case  in  Switzerland, 
where  the  disease  is  endemic  ;  so  also  in  large  towns,  it  occurs  chiefly  amongst 
the  poor  who  live  in  cellars  and  kitchens,  or  damp,  ill-ventilated  streets  and 
courts.  When  it  is  met  with  in  the  richer  classes,  it  is  found  mainly  amongst 
children  and  young  people  shut  up  in  school-rooms  or  devoted  to  a  sedentary 
and  indoor  life.  It  is  rarely,  if  ever,  met  with  amongst  those  who  lead  open- 
■  air  and  active  lives.  Bad  food  and  low  living  no  doubt  conduce  to  it.  The 
tendency  is  probably  hereditary  in  some  cases ;  when  associated  with  idiocy, 
constituting  that  wretched  condition  "cretinism,"  it  undoubtedly  is  so. 
Every  race  of  men  is  liable  to  bronchocele,  and  it  occurs  in  all  latitudes,  from 
the  Arctic  region  to  the  tropics.  Thus  Franklin  found  bronchocele  amongst 
the  inhabitants  of  the  polar  regions,  and  Mungo  Park  amongst  those  of  the 
interior  of  Africa.    In  this  country  it  is  most  common  in  Derbyshire,  and 
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has  consequently  received  the  name  of  "  Derhyshire  neck."  It  is  most  frequent 
amongst  women. 

SYMPTOJrs  AND  VARIETIES. — Simple  Hypertrophy  or  Parenchymatous 

Goitre. — In  this  form  the  thyroid  gland  is  simply  increased  in  size  without 
any  marked  change  in  structure.  It  may  attain  a  considerable  bulk,  forming 
a  smooth  rounded  tumour,  maintaining  more  or  less  accurately  the  form  of 
the  normal  gland,  though  frequently  the  enlargement  on  one  side  is  gi-eater 
than  on  the  other.  It  is  soft  and  elastic  to  the  feel,  and  moves  up  and 
down  with  the  trachea  during  deglutition.  In  the  majority  of  instances  in 
England,  the  tumour  is  of  but  very  moderate  size,  commencing  at  first  as  a 
mere  fulness  and  uniform  rounded  enlargement  of  the  isthmus,  until  perhaps, 
by  the  pressure  of  the  growth  confined  between  the  sterno-mastoid  muscle  and 
under  the  deep  fascia  of  the  neck,  the  voice  becomes  croaking  and  harsh,  and 
respiration  is  seriously  affected,  especially  on  exertion,  and  occasionally  there 
may  be  some  interference  with  deglutition.  It  is  seldom  that  the  bronchocele 
distorts  the  structures  of  the  neck  to  one  side  ;  but  this  may  happen.  Thus 
I  have  seen  the  larynx  and  trachea  pushed  completely  over  to  the  left,  forming 
a  long  convexity  in  that  direction,  whilst  the  carotid  sheath  on  the  right  side 
was  thrust  behind  the  sterno-mastoid  muscle. 

When  the  tumour  reaches  any  considerable  size  it  presses  on  the  veins  of 
the  neck  and  thus  causes  interference  with  the  cerebral  circulation  ;  the  face 
becomes  turgid,  the  superficial  veins  are  distended  and  the  patient  may  suffer 
from  headache,  vertigo,  or  drowsiness. 

There  is  a  remarkable  connection  between  tumours  of  the  thyroid  gland  of 
this  kind,  and  a  general  ansemic  condition  of  the  system.  In  London  nothing 
is  more  common  than  to  find  a  certain  degree  of  bronchocele  in  pale  and 
bloodless  women  and  girls ;  indeed,  so  frequent  is  the  coincidence  that  it  is 
impossible  not  to  regard  it  in  the  light  of  cause  and  effect. 

Fibrous  Bronchocele. — This  form  commences  as  simple  hypertrophy, 
but  as  the  tumour  increases  in  size  it  loses  its  soft  elastic  feel  and  becomes 
dense  and  indurated ;  at  the  same  time  its  form  often 
changes,  becoming  more  irregular  and  lobulated.  The 
pressure-effects  of  the  fibrous  bronchocele  are  more  severe 
than  those  of  the  simple  form,  owing  to  the  greater  density 
of  its  structure.  Eespiration  may  be  gi'eatly  impeded,  at 
first  only  during  exertion,  but,  when  the  groAvth  reaches  a 
considerable  size,  during  rest  also.  Occasionally  the  tumour 
may  extend  below  under  the  sternum,  and  the  pressure-signs 
then  become  more  serious.  In  other  cases  the  recuirent 
laryngeal  nerve  may  be  compressed  causing  spasm  and, 
subsequently  in  some  cases,  paralysis  of  the  abductors  of  the 
vocal  cords.   Deglutition  is  seldom  seriously  interfered  with. 

Cystic  Bronchocele  is  due  to  the  development  of  cysts 
in  the  substance  of  the  enlarged  gland.  These  cysts  may  be 
single  or  multiple.  When  single  or  of  large  size,  as  in  Fig. 
682,  they  usually  contain  clear  serous  fluid.  When  multiple, 
they  are  filled  with  colloid  substance,  or  with  a  fluid  that 
presents  the  ordinary  characters  of  altered  blood,  being  dark,  grumous,  or  like 
coffee-grounds.  Cauliflower-like  excrescences  projecting  into  the  interior  are 
sometimes  met  with. 


Fig.  682.  —  Cyst  of 
Thyroi<l,  containing 
clear  SerouB  Fluid. 
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Pulsating  Broncliocele  is  occasionally  met  with.  The  pulsation  which 
is  excentric  and  distensile,  is  synchronous  with  the  heart's  action,  and  evidently 
due  to  the  vascular  character  of  the  tumour  itself.  This  form  of  bronchocele 
is  sometimes  conjoined  with  the  cystic.  When  it  is  confined  to  one  lobe 
only,  care  must  be  taken  not  to  confound  the  beatings  with  those  of  carotid 
aneurism ;  a  mistake  which  I  have  known  to  occur.  The  diagnosis  of  the 
two  affections  has  been  adverted  to  at  p.  173,  Yol.  II. 

Treatment. — The  treatment  of  bronchocele  must  vary  according  to  the 
size  and  character  of  the  tumour,  and  the  constitutional  condition  associated 
with  it.  When  small,  and  associated  with  auEemia,  and  of  comparatively 
recent  formation,  it  is  best  treated  by  improving  the  general  condition  of  the 
patient.  This  may  be  done  in  various  ways  :  by  the  administration  of  good 
food ;  by  change  of  air  from  a  low  and  damp  to  an  elevated  and  dry  and 
healthy  situation.  The  change  to  a  higher,  and  drier,  and  more  airy  locality 
has  been  much  insisted  on  by  those  who  have  studied  the  disease  in  those 
valleys  of  Switzerland  in  which  it  is  endemic  ;  and  establishments  have  been 
erected  several  thousand  feet  above  the  level  of  the  sea,  on  mountain-tops, 
with  the  view  of  curing  patients  thus  affected.  Guggenbilhl  has  been  particu- 
larly successful  in  these  endeavours.  In  towns,  the  patient,  if  living  on  the 
basement  floor,  should  be  moved  to  the  upper  storey,  if  possible,  and  should 
be  encouraged  in  habits  of  outdoor  rather  than  of  sedentary  or  indoor  occu- 
pations. Besides  these  hygienic  measm-es,  which  are  of  the  first  importance, 
the  disease  may  be  treated  medically  by  the  administration  of  iron,  especially 
the  iodide,  internally,  and  the  external  application  of  iodine  or  of  iodide  of 
lead  ointment.  Indeed,  in  the  soft  bronchocele  occurring  in  ansemic  females 
iron  is  of  the  utmost  service,  and  acts  almost  as  a  specific. 

In  bronchoceles  of  large  size,  and  unconnected  with  auEemia,  the  chief 
rehance  is  to  be  placed  on  the  free  and  continuous  use  of  iodine  internally  as 
well  as  externally.  The  iodide  of  potassium  is  the  best  form  in  which  to  give 
the  iodine  internally.  The  quantity  of  this  medicine  should  be  gradually 
increased,  until  from  20  to  30  grains  are  given  three  times  a  day  either  alone, 
in  milk,  or  in  combination  with  some  preparation  of  iron  ;  the  iodide  is  pro- 
bably the  best.  But  iron  is  very  necessary  in  aU  the  angemic  forms  of  the 
disease.  Iodide  of  lead  and  compound  iodine  ointment  may  be  used  with 
advantage.  It  has  been  recommended  by  Mouat  that  the  biniodide  of 
mercury  ointment  (16  grs.  to  the  ounce)  should  be  well  rubbed  in  for  several 
days  ;  and  then,  the  tumour  being  covered  with  it,  the  patient  should  be 
exposed  to  the  strong  heat  of  a  mid -day  summer  sun.  This  method  of  treat- 
ment, which  is  said  to  have  been  extremely  successful  in  India,  is  seldom 
practicable  in  this  country.  In  some  instances  pressure  has  been  of  use,  espe- 
cially in  conjunction  with  the  iodide-inunctions  ;  though  it  is  not  so  easy  to 
apply  this  means,  and  no  considerable  degree  of  it  can  be  borne,  on  account  of 
the  increased  difficulty  of  respiration  that  is  thus  occasioned.  In  fact,  the  com- 
pression exercised  by  the  tumour  alone  is  in  some  cases  so  considerable  that  it 
has  been  suggested  to  divide  the  sterno-mastoid  muscles  subcutaneously  in  order 
to  relieve  the  trachea  from  constriction.  This  operation,  however,  could  be  pro- 
ductive of  but  little  if  any  benefit,  as  the  tumour  is  bound  down  more  by  the  deep 
cervical  fascia  than  by  the  muscles.  When  bronchocele  is  very  large,  and  very 
chronic,  its  absorption  cannot,  I  think,  be  expected  to  be  brought  about  by 
these  or  any  other  means  ;  and  the  question  then  arises  as  to  the  propriety  of 
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having  recourse  to  operative  interference.  The  introduction  of  a  seton  acroBP 
the  tumour  is  occasionally  attended  with  beneficial  results.  This  operation, 
however,  is  not  unaccompanied  by  danger  ;  a  patient  in  the  neighbourhood  of 
London,  on  whom  it  was  being  performed  some  years  ago,  lost  his  life  by  the 
entrance  of  air  into  a  vein  which  was  accidentally  punctured  at  the  root  of  the 
neck.  Moreover,  it  may  set  up  diffuse  inflammation  in  the  diseased  gland,  and 
at  the  best  is  very  uncertain  in  its  results. 

Injection  of  Tincture  of  Iodine  into  the  substance  of  the  gland  is 
recommended  by  Billroth  in  cases  of  simple  hypertrophy.  In  fibrous  broncho- 
celes  he  does  not  advise  it,  as  they  are  often  permeated  by  very  large  blood- 
vessels. The  iodine  is  injected  by  means  of  a  hypodermic  syringe,  about  ten 
minims  being  thrown  in  at  a  time.  The  operation  may  be  repeated  twice  or 
three  times  a  week,  according  to  the  effect.  In  performing  the  operation  care 
must  be  taken  that  the  point  of  the  needle  is  actually  in  the  substance  of  the 
gland,  and  that  a  superficial  vein  be  not  wounded,  and  that  no  air  is  injected. 
The  flaid  must  be  injected  slowly.  "With  all  these  precautions,  however,  this 
mode  of  treatment  is  not  free  from  danger  from  entrance  of  air,  embolism,  or 
acute  inflammation  and  suppuration  in  the  gland. 

Injection  of  Ferchloride  of  Iron  by  means  of  the  syringe  figured  at 
p.  71,  Vol.  II.,  might  be  of  service  in  some  cases  of  very  vascular  and 
pulsating  bronchocele  ;  but  it  is  not  without  the  special  danger  of  forming  a 
plug  in  the  circulation,  and  rapidly  fatal  embolism  may  follow  its  use.  A 
fatal  accident  of  this  kind  has  in  fact  been  recorded.  In  one  instance  of 
pulsating  bronchocele  in  which  I  employed  it,  although  much  local  inflamma- 
tion and  deep-seated  suppuration  were  induced  by  it,  the  patient  was  in  the  end 
materially  benefited. 

Ligature  of  the  Thyroid  Arteries  has  been  practised  by  some  Surgeons, 
with,  it  is  stated,  a  certain  degree  of  success.  The  diflaculties  and  danger  of 
the  operation,  the  uncertainty  of  its  results,  and  the  readiness  with  which  the 
arterial  supply  would  be  forwarded  to  the  tumour  from  other  sources,  have 
caused  it  to  be  but  little  resorted  to  by  Surgeons  of  the  present  day.  In  one 
case  of  pulsating  bronchocele  in  which  I  had  recourse  to  this  treatment,  no 
benefit  resulted  from  it. 

Excision  of  the  Thyroid  Body. — Cases  occasionaUy  occur  in  which,  from 
pressure  on  the  trachea,  oesophagus,  and  jugular  vein,  the  dyspnoea  becomes 
so  severe,  and  the  dysphagia  and  vertigo  so  serious,  that  there  is  no  escape  from 
death  except  by  partial  or  complete  removal  of  the  tumour.  ComiDlete  removal 
of  the  thyroid  body  was  carried  out  by  Roux,  "Wan-en,  Greene,  and  others,  in  a 
few  exceptional  cases  between  1820  and  1870,  but  the  results  were  not  en; 
couraging,  some  of  the  patients  having  died  on  the  table  from  hfemorrhage, 
and  others  shortly  after  the  operation  from  septicajmia  and  other  causes. 
Since  1870  the  operation  has  been  very  frequently  performed  by  P.  H.  "Watson, 
Kocher,  Billroth,  and  many  others,  with  a  large  amount  of  success,  so  far  as 
the  immediate  result  is  concerned.  In  1883,  however,  Reverdin  and  Kocher 
observed  that  in  a  considerable  number  of  cases  the  complete  removal  of  the 
thyroid  gland  was  followed  by  a  peculiar  train  of  symptoms  terminating  in 
many  cases  in  death.  At  the  time  Kocher  published  his  observations  he 
had  partially  or  wholly  excised  the  thyroid  body  in  101  cases — of  these 
he  was  able  to  trace  the  after-conditions  in  28  cases  of  partial,  and  in  18 
cases  of  total  extirpation  of  this  organ.    In  none  of  the  cases  of  partial 
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excision  was  any  deterioration  of  general  health  noticeable.  Of  the  18  cases 
>f  total  extirpation,  in  two  only  was  there  no  change  for  the  worse  with  regard 
to  the  general  health,  and  it  was  most  remarkable,  that  in  one  of  these  cases  a 
■sacarious  hypertrophy  of  a  small  accessory  thyroid  body  had  taken  place, 
whilst  in  the  other  a  return  of  the  goitre  had  made  its  appearance. 

In  aU  the  remaining  16  cases  of  total  extirpation,  more  or  less  marked  signs 
of  derangement  of  general  health  were  manifest.  This  derangement  was  of  a 
progressive  character,  being  more  noticeable  in  the  oldest,  least  so  in  the  more 
recent  cases  that  had  been  operated  on.  Professor  Kocher  describes  the 
symptoms  that  manifest  themselves  as  occurring  in  the  following  order.  Some 
time  after  leaving  the  hospital  a  sense  of  fatigue,  lassitude,  and  weariness  was 
experienced  in  the  limbs,  with  dragging  pains  in  the  arms  and  legs.  A 
sensation  of  coldness  soon  was  superadded,  especially  in  the  hands  and  feet, 
which  parts  in  the  winter  became  bluish-red  and  cold,  chilblains  making  their 
appearance.  The  mental  activity  decreased,  thought  and  speech  became 
slow.  The  movements  generally  were  sluggish,  but  there  was  no  impairment 
of  the  mental  powers.  Swelling  of  the  body,  but  more  especially  of  the  face, 
now  began  to  take  place.  The  eyelids  became  thickened  and  somewhat 
transparent,  and  the  expression  of  the  countenance  idiotic.  The  hands,  face, 
and  abdomen  swelled  ;  the  skin  lost  its  elasticity  and  became  dry  ;  the  hair  fell 
off,  and  in  more  developed  cases  ansemia  occurred.  In  young  subjects  the 
growth  of  the  body  was  retarded  in  a  very  marked  manner.  In  some  cases 
dysphagia,  headache,  and  giddiness  were  met  with. 

These  symptoms,  to  which  Kocher  gave  the  name  of  "  cachexia  strumi- 
priva,"  it  will  be  observed,  are  identical  with  those  of  the  disease  first  described 
by  Sir  "William  Gull  as  a  "  cretinoid  condition,"  and  subsequently  more  fully 
by  Miller  Ord,  under  the  name  of  "  myxoedema."  Ord  showed  that  this  con- 
dition is  invariably  associated  with  more  or  less  complete  atrophy  of  the 
thyroid  body.  Beyond  this,  the  characteristic  2JOst-mortem  appearance  in  the 
disease  is  the  presence  of  large  quantities  of  mucin  in  every  tissue  in  the  body. 
In  1885  Victor  Horsley  showed  that  by  removing  the  thyroid  gland  in 
monkeys  an  identical  condition  was  invariably  produced.  These  observa- 
tions clearly  prove  that  the  thyroid  gland  plays  some  most  important  part  in 
the  animal  economy,  although  its  exact  functions  are  not  as  yet  accurately 
determined.  They  show,  moreover,  that  complete  removal  of  the  thyroid 
body  is  not  a  justifiable  proceeding,  and  that  whatever  mode  of  operating  be 
adopted  some  portion  of  the  gland  substance  should  be  left  behind. 

The  operations  which  may  be  undertaken  are  partial  excision  of  the  gland, 
excision  of  the  isthmus,  and  scooping  out  a  portion  of  the  substance  of  the 
tumour. 

Excision  of  Half  the  Thyroid  Body  is  best  done  by  an  incision  in  the 
middle  line,  from  the  upper  border  of  the  tumour  to  the  sternal  notch.  From 
the  upper  extremity  of  this  a  lateral  incision  may  be  carried  outwards  and  up- 
wards along  the  upper  border  of  the  tumour,  as  far  as  may  be  necessary.  The 
platysma  and  deep  cervical  fascia  are  then  divided  to  the  extent  of  the  wound, 
and  the  sterno-hyoid  and  thyroid  muscles  and  omo-hyoid  muscles  drawn  on 
one  side  or  divided  if  necessary.  Large  dilated  veins  are  usually  found  on  the 
surface  of  the  tumour,  which  must  be  carefully  divided  between  double  liga- 
tures. P.  H.  Watson  recommends  that  the  delicate  fascial  investment  of  the 
thyroid  body,  which  is  continuous  with  the  sheaths  of  the  thyroid  vessels, 
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should  be  left  intact.  The  next  step  in  the  operation  is  to  find  the  thyroid 
arteries  as  they  enter  the  gland.  This  must  be  done  by  carefully  tearing 
through  the  areolar  tissue  surrounding  the  thyi'oid  body  with  forceps  and  a 
blunt  instrument,  such  as  a  director.  The  vessels,  being  found,  must  be  securely 
ligatured  M'ithin  their  sheaths,  by  passing  an  aneui'ism  needle  round  them 
and  tying  them  en  masse.  Double  ligatures  should  be  used,  and  the  vessels 
divided  between  them.  The  vein  may  safely  be  included  Avith  the  artery.  Id 
is  of  the  first  importance  that  the  vessels  be  tied  with  their  sheaths,  for,  as 
Watson  observes,  their  coats  are  so  thin  that  they  are  very  likely  to  be  torn 
by  any  attempt  to  isolate  them  cleanly.  In  ligaturing  the  inferior  thyi'oid, 
special  care  must  be  taken  not  to  include  or  injure  the  recurrent  laryngeal 
nerve.  After  the  supplying  vessels  have  been  thus  ligatured  and  divided,  the 
tumour  may  be  carefully  raised  towards  the  middle  line  until  the  isthmus  is 
reached.  This  must  be  carefully  divided  in  the  middle  line,  all  bleeding 
vessels  being  secured  as  they  are  cut,  or  a  Paquelin's  cautery  may  be  used  if 
the  tumour  is  very  vascular.  The  dangers  during  the  operation  are  hasmor- 
rhage,  entrance  of  air  into  the  dilated  veins,  Avound  of  the  internal  jugular 
vein,  to  which  the  tumour  is  sometimes  adherent,  and  injury  to  the  recm'rent 
laryngeal  nerve.  These  can  only  be  avoided  by  careful  dissection,  and  by  the 
application  of  double  ligatures  to  every  vessel  before  it  is  divided.  If  the 
tumour  be  very  large,  a  part  may  be  removed  from  the  opposite  side,  but  some 
portion  of  the  gland  should  always  be  left. 

Excision  of  the  Isthmus  of  the  thyroid  has  been  recommended  by 
Tillaux  as  a  means  of  cm-e  in  certain  cases  of  bronchocele,  the  eflfect  of  the 
operation  being  to  lead  to  atrophy  of  the  enlarged  lateral  lobes  of  the  thyroid. 
Tillaux  in  Paris,  and  Sydney  Jones  in  this  country,  have  practised  the  opera- 
tions successfully  in  several  cases.  The  operation  consists  in  exposing  the 
isthmus  by  a  median  incision,  passing  a  ligature  round  it  at  each  end,  tying 
them  tightly,  and  then  excising  the  intervening  portion.  S.  Jones  advises 
that  the  wound  should  be  well  drained.  The  result  appears  to  have  been  very 
satisfactory. 

Scooping  out  a  portion  of  the  Thyroid  Body  by  means  of  a  large  sharp 
spoon  has  lately  been  practised  with  success  by  Sir  Joseph  Lister  and  others. 
An  incision  is  made  near  the  edge  of  the  sterno-mastoid,  avoiding  any  large 
veins  that  may  be  visible.  On  exposing  the  tumour  an  opening  is  made  into 
it  by  means  of  Paquelin's  cautery.  The  sharp  spoon  is  then  introduced,  and 
a  considerable  portion  of  the  substance  of  the  tumour  rapidly  scooped  out. 
The  hEemorrhage,  which  is  usually  very  free,  may  be  restrained  by  pressure,  and, 
if  necessary,  the  cavity  must  be  immediately  plugged  with  some  efficient  anti- 
septic material.  The  plugs  may  be  removed  in  a  few  days,  and  a  drainage- 
tube  inserted.  The  strictest  attention  to  the  prevention  of  decomposition  is 
necessary.  In  some  cases  of  fibrous  goitre  isolated  tumours  are  present  in  the 
enlarged  gland,  which  may  be  enucleated  with  but  little  difficulty. 

In  all  operations  on  the  thyroid  body  the  strictest  antiseptic  precautions 
must  be  taken,  otherwise  death  from  septictnmia,  or  from  septic  suppuration 
extending  into  the  mediastinum,  is  A  ery  likely  to  occur. 

Treatment  of  Cystic  Bronchocele. — AVhen  the  tumour  is  chiefly  cystic, 
the  fluid  contents  may  be  drawn  off  by  tapping,  and  an  endeavour  may 
be  made  to  close  the  cysts  by  inducing  inflammation  in  them  by  the 
injection  of  tincture  of  iodine.    The  fluid  that  flows  from  the  cyst  is  often 
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darkly  stained  with  blood,  and  occasionally  pure  blood  may  escape  in  consider- 
able quantities  from  the  puncture.  Morell  Mackenzie  advises  the  injection  of 
the  cyst  with  perchloride  of  iron  to  check  the  flow  of  blood  that  often  takes 
place  from  the  cyst  wall.  He  recommends  that  the  cyst  be  tapped  with  a 
trochar  and  cannula  ;  after  the  fluid  has  escaped  a  solution  of  perchloride  of 
iron  (5ij.  to  5j.  of  water)  is  injected  ;  the  cannula  is  then  plugged  and  left  in 
till  suppuration  is  estabhshed,  after  which  it  may  be  withdrawn  and  a  drainage- 
tube  substituted. 

Incision  of  the  cyst,  and  attaching  its  walls  to  the  skin,  is  another  mode  of 
treatment  which  has  been  sometimes  adopted.  The  only  danger  attending  this 
is  the  free  hsemorrhage  that  may  take  place  from  the  vascular  cyst  wall.  This 
must  be  arrested  by  plugging  the  cavity  with  some  antiseptic  material,  which 
should  be  prepared  in  readiness  before  the  operation  is  commenced.  If  the 
discharges  decompose,  the  patient  runs  considerable  risk  of  pyaemia,  septic- 
£emia,  or  diffuse  suppuration  in  the  neck. 

Acute  Broncliocele  is  a  very  different  disease  from  the  chronic  forms. 
It  is  of  rare  occurrence,  but  has  been  met  with  both  sporadically  and  epidemi- 
cally, and  in  young  subjects.  In  this  form  of  the  affection  the  thyroid  gland 
undergoes  rapid  enlargement,  attaining  to  the  size  of  the  fist  or  larger  in  the 
course  of  a  few  days  or  weeks.  Both  lobes  and  the  isthmus  become  affected. 
Owing  to  the  rapid  enlargement  of  the  thyroid  body,  the  fascia  of  the  neck 
covering  it  does  not  stretch  with  sufficient  rapidity  ;  and  the  consequence  is 
that  the  subjacent  parts,  as  the  trachea,  become  compressed,  so  that  intense 
dyspnoea  sets  in,  and  death  from  asphyxia  may  result  in  the  course  of  a  few 
days  or  weeks.  It  is  difficult  in  these  cases  to  know  how  to  save  the  patient ; 
for  tracheotomy  by  the  ordinary  methods  may  be  impracticable,  owing  to  the 
manner  in  which  the  tumour  dips  down  behind  the  sternum.  In  such  cases, 
tapping  the  tumour  in  different  places,  and  the  division  of  the  fascia  of  the 
neck  covering  it,  may  give  relief,  and  afford  time  for  the  action  of  remedies. 
If  this  fails  and  death  is  imminent  from  asphyxia,  two  courses  only  are  open 
to  the  Surgeon  :  either  the  isthmus  must  be  divided  accurately  in  the  middle 
line,  Paquelin's  red-hot  knife  being  used  to  limit  the  haemorrhage,  or  the 
larynx  may  be  opened,  the  cricoid  cartilage  being  divided  and  a  long  cannula 
or  a  catheter  be  passed  downwards  past  the  obstruction.  The  latter  method 
has  been  successfully  adopted  by  Konig,  who  has  invented  a  special  cannula 
for  such  cases.  In  his  case  the  tube  had  to  be  passed  nearly  five  inches  down- 
wards before  air  entered  freely  through  it. 

Exophthalmic  Goitre. — Graves's  Disease. — In  practice  we  not  un- 
commonly observe  a  triple  clinical  combination,  of  anaemia,  exophthalmos, 
and  bronchocele  ;  and  the  connection  of  these  has  been  commented  on  by 
Graves,  Basedow,  Sichel,  White  Cooper,  Aran,  Begbie,  and  numerous  other 
practitioners.  Exophthalmic  goitre  is  almost  exclusively  met  with  in  women, 
usually  in  young  adult  life.  It  commences  usually  with  anemia  and  some 
menstrual  disturbance.  These  are  accompanied  by  palpitation  and  irregular 
action  of  the  heart ;  often  with  considerable  breathlessness.  Enlargement  of 
the  thyroid  gland  soon  follows,  assuming  the  form  of  the  pulsating  broncho- 
cele. At  the  same  time  that  this  gland  enlarges,  protrusion  of  the  eyeballs 
becomes  a  marked  symptom.  In  extreme  cases  the  exophthalmos  may  be  so 
great  that  the  lids  cannot  properly  cover  the  eyeballs,  and  inflammation  of  the 
conjunctiva  and  cornea  may  result ;  except  from  this  cause,  however,  there 
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is  no  affection  of  vision.  The  disease  may  steadily  increase  and  death  take 
place  from  some  intercm-rent  disease  or  general  wasting,  more  rarely  from 
pressure  of  the  enlarged  gland  on  the  trachea.  In  other  cases  the  symptoms 
may  gradually  subside  and  the  patient  recover.  The  exact  nature  of  the 
disease  is  unknown.  Shinglcton  Smith  has  described  changes  in  the  cervical 
sympathetic  ganglia,  which  he  is  inclined  to  regard  as  the  cause  of  the  disease. 
The  ganglia  showed  an  increase  of  connective  tissue  with  atrophy  of  the 
ganglionic  cells.  The  treatmeni  consists  in  rest,  the  administration  of  iron 
and  aloetic  purgatives. 

Acute  Inflammation  of  the  Thyroid  Body. — Thyroiditis. — This  is  an 
uncommon  affection,  and  is  rarely,  if  ever,  met  with  in  a  gland  not  already 
enlarged.  It  may  arise  sometimes  without  apparent  cause,  and  is  then  attri- 
buted to  exposure  to  cold,  but  more  commonly  it  is  the  result  of  injury  or  a 
part  of  general  pyaemic  infection.  It  is  characterized  by  acute  febrile  disturb- 
ance, sometimes  commencing  with  a  rigor.  The  gland  becomes  hot,  tender, 
and  rapidly  swells,  sometimes  to  such  an  extent  as  to  threaten  death  from 
suffocation.  The  inflammation  may  subside  in  a  few  days  or  may  terminate 
in  suppuration,  which  is  indicated  by  increasing  redness  and  the  presence  of 
fluctuation.  The  treatment  consists  in  the  application  of  leeches  and  hot 
fomentations.  If  suppuration  is  suspected,  the  pus  must  be  sought  for  with 
an  aspirator.  If  it  is  found,  an  incision  must  be  made  and  a  drainage-tube 
inserted.  To  avoid  hemorrhage,  the  gland  substance  may  be  divided  with 
Paquelin's  cautery. 

Malignant  Tumours  of  the  Thyroid  Body.— Kauffman,  in  1879, 
published  a  paper  in  which  he  recorded  30  cases,  partly  his  own  and  partly 
collected,  of  mahgnant  tumour  of  the  thyroid  body  ;  of  these  23  were  carci- 
noma, and  7  sarcoma.  In  every  case  the  malignant  tumour  originated  in  a 
gland  already  affected  by  clii-onic  bronchocele.  The  tumours  usually  affected 
one  lobe  only,  but  in  a  few  cases  the  whole  gland  was  implicated.  The 
cancerous  tumours  were  characterized  by  rapid  growth,  infiltration  of  neigh- 
bouring structures,  and  early  infection  of  the  lymphatic  glands  and  internal 
organs.  In  six  cases,  secondary  tumours  formed  in  the  bones.  The  tumour 
was  in  all  cases  soft  in  consistence,  and  microscopic  examination  showed  that 
the  morbid  growth  commenced  by  proliferation  of  the  normal  cells  of  the 
gland,  the  new  cells  first  filling  the  spaces  and  then  burrowing  into  the 
surrounding  parts  in  columns.  The  cells  were  in  most  cases  polygonal,  but 
in  one  the  spaces  were  lined  with  cylindrical  epithelium. 

The  sarcomata  were  round-celled,  spindle-celled,  and  mixed.  In  one  case 
the  growth  perforated  the  trachea,  and  in  all  secondary  tumours  appeared,  in 
three  cases  in  the  lymphatic  glands. 

A  special  form  of  malignant  tumour  of  the  thyroid  body  has  been  met  with 
in  a  few  recorded  cases  in  which  the  secondary  tumours  closely  resembled  the 
normal  thyroid  body  in  structure.  These  were  first  described  by  Cohnhemi, 
and  cases  have  been  recorded  by  Morris,  Warrington  Haward,  and  Xeumann. 
In  all  these  the  lymphatic  glands  were  affected,  and  pulsating  growths  appeared 
in  the  bones. 

The  thyroid  body  is  also  sometimes  implicated  by  malignant  sarcomata 
springing  from  the  structures  in  its  neighbourhood,  and  by  epithelioma  of 
the  oesophagus  or  larynx.  It  is  very  rarely  the  seat  of  secondary  malignant 
growths. 
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DISEASES  OF  THE  JAWS  AND  THEIR  APPEND  AGES. 

DISEASES    OF    THE    GUMS   AND   ALVEOLAR  PROCESSES. 

ATjscess  of  the  Gums,  Alveolar  Abscess  or  Gumboil  is  of  very 
frequent  occurrence,  from  the  irritation  of  decayed  teeth.  The  common 
gumboil  forms  at  the  edge  of  the  gum  and  is  quite  superficial  ;  it  is  at  once 
reheved  by  jDuucturing  it  with  a  lancet.  A  more  troublesome  form  of  alveolar 
abscess  is  that  which  develops  in  connection  with  the  fang  of  a  tooth,  usually 
carious  but  occasionally  apparently  healthy.  The  pus  forms  at  the  extremity 
of  the  fang,  the  alveolus  being  absorbed  around  it,  so  that  a  small  abscess- 
cavity  is  hollowed  out  deep  in  the  bone.  The  pus  may  find  its  way  out  along 
the  tooth,  pointing  at  the  margin  of  the  gum,  but  not  unfrequently,  especially 
in  the  molar  or  bicuspid  teeth,  it  perforates  the  compact  tissue  of  the  jaw-bone 
and  forms  an  abscess  deeply  seated  below  the  reflexion  of  the  mucous  mem- 
brane from  the  gum  to  the  hp  or  cheek.  This  is  accompanied  by  considerable 
swelling  of  the  face  and  severe  pain.  The  nature  of  the  swelling  is  recognized 
by  its  being  firmly  fixed  to  the  jaw.  By  a  free  and  early  incision  and  extraction 
of  the  diseased  tooth  the  pus  may  be  let  out  into  the  mouth  and  immediate 
relief  obtained,  but  not  uncommonly  in  the  lower  jaw  the  abscess  opens 
externally  near  the  angle,  and  a  troublesome  sinus  may  be  left  which  refuses 
to  heal  until  the  aflPected  tooth  is  removed.  In  the  upper  jaw  the  pus  may 
burst  into  the  antrum  or  may  burrow  beneath  the  palate,  forming  an  abscess  in 
the  roof  of  the  mouth  which  occasionally  leads  to  necrosis  of  a  portion  of  the 
bone.  To  prevent  this  such  abscesses  should  be  opened  early  and  the  diseased 
tooth  immediately  extracted. 

Spongy  Gums,  sometimes  accompanied  by  ulceration,  may  occur  as  the 
result  of  scurvy,  or  fi-om  the  administration  of  mercury.  If  the  condition  be 
'  due  to  scurvy,  it  is  quickly  relieved  by  attention  to  diet,  fresh  fruit  and 
vegetables  being  freely  supplied.  The  mouth  may  be  washed  at  the  same 
1  time  with  an  alum-gargle.  Such  cases  are  not  uncommon  among  the  female 
1  poor  of  large  cities  whose  food  consists  chiefly  of  bread  and  tea.  In  mercurial 
I  salivation  a  strong  alum -gargle  will  be  found  the  best  remedy. 

In  scrofulous  ill-fed  children  a  spongy  condition  of  the  gums  with  ulceration 
1  and  fcetor  of  the  breath  is  sometimes  met  with.  The  ulcers  are  covered  on 
i  the  surface  with  a  grey  slough.  The  cause  of  the  condition  is  often  obscure. 
It  must  be  treated  by  tonics,  cod-liver-oil  and  iron,  and  by  chlorate  of  potash, 
I  administered  internally  to  very  young  children  or  used  as  a  gargle  when 
I  possible. 

Inflammation  of  the  gums  during  teething  must  be  relieved  by  lancing. 

Simple  Hypertrophy  of  the  Gums,  in  the  form  of  pendulous  fringed 
'  outgrowth  overlapping  the  teeth,  is  occasionally  met  with  in  young  children. 
■  The  cause  of  the  condition  is  uncertain,  but  it  is  remarkable  that  the 
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children  in  all  recorded  cases  were  deficient  in  intellect.  In  a  case  ot 
this  kind  under  my  care  I  fully  removed  the  growth  with  the  scalpel  and 
scissors.  It  was  found  to  consist  of  the  ordinary  structure  of  the  f(ums,  with 
fine  fibrous  stroma  containing  much  gland-tissue  ;  the  papilte  on  the  surface 
were  very  large,  and  covered  by  unusually  thick  epithelium.  At  the  time  of 
the  operation  the  child  was  2^  years  of  age.  Five  years  afterwards  the  late 
John  Murray  exhibited  this  patient  and  his  younger  brother  and  sister  at  the 
Medico- Chirurgical  Society  (Trans.,  Vol.  LVI.).  The  growth  had  returned 
and  the  two  younger  children  were  similarly  affected.  They  were  all  the 
subjects  of  tumours  of  the  skin  of  the  nature  of  molluscum  fibrosum  and 
peculiar  enlargements  of  the  fingers  and  toes,  and  were  all  of  weak  intellect. 
No  cause  could  be  found  for  the  disease  beyond  the  fact  that  the  parents  were 
first  cousins.  C.  Heath  recommends  in  such  cases  that  the  alveolar  border 
should  be  removed  with  the  growth. 

Eptilis  is  a  tumour  springing  from  the  periosteum  and  edge  of  the  alveolus. 


Fig  684. — Epulis  of  Upper  Jaw, 
hanging  do\vn  so  as  to  overlap  the 
Lower  Jaw. 

and  implicating  the  osseous  walls  of  the  sockets  ;  it  grows  up  between  and 
loosens  the  neighbouring  teeth,  which  it  displaces  and  envelopes  in  its 
structure.  It  is  of  two  kinds  :  simjjle  and  malignant.  The  Simple  Ejndis  is 
a  fibrous  tumour  ;  the  tei-m  Ilalignant  Epulis  is  applied  to  a  myeloid  sarcoma 
springing  from  the  alveolar  border  of  the  jaw,  and  it  is  sometimes  extended  to 
epithehoma  of  the  gum. 

Simple  Epulis  is  most  frequently  met  with  in  the  lower  jaw  (Fig.  683). 
I  have,  however,  seen  several  instances  of  its  springing  from  the  alveolar 
border  of  the  upper  jaw  (Fig.  684).  It  appears  to  be  occasioned  chiefly  by 
the  irritation  of  decayed  stumps,  and  hence  occurs  more  frequently  in  connec- 
tion with  the  molar  than  with  the  incisor  teeth.  Although  this  disease  has 
occasionally  been  seen  in  children,  it  seldom  occurs  before  the  adult  age,  and 
may  be  developed  even  up  to  an  advanced  period  of  life.  It  is  seen  as  oftea 
among  females  as  males.  A  fibrous  epulis  appears  as  a  red,  smooth,  and 
lobulated  tumour,  at  first  hard  and  semi-elastic,  like  the  ordinary  structure 
,  of  the  gum,  but  after  a  time  ulcerating  on  the  surface,  with  a  purulent  or 
sanious  discharge.    The  fibrous  epulis  springs  from  the  periosteum,  and 
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sometimes  contains  spicula  of  bone.  It  is  covered  by  a  tliin  layer  of  mucous 
membrane. 

Treatment  of  simple  fibrous  epulis  consists  in  the  removal  of  the  whole  of 
the  mass.  If  it  be  very  small  and  superficial  the  gi'owth  alone  may  )3e  removed 
and  the  surface  from  which  it  springs  scraped  with  a  gouge.  By  this  means 
it  may  occasionally  be  cured,  but  more  commonly  it  evinces  a  great  tendency 
to  reproduction.  The  portion  of  the  alveolar  iDorder  from  which  it  springs 
must  then  be  removed  as  well.  In  all  ordinary  cases  of  simple  epulis,  the 
removal  may  be  done  from  the  inside  of  the  mouth  without  the  necessity  of 
making  any  incisions  through  the  cheek.  In  very  large  masses  of  epulis 
extending  towards  the  ramus,  it  may  be  necessary  either  to  carry  an  incision 
from  the  angle  of  the  mouth  downwards  and  outwards,  or  to  dissect  up  the 
cheek  from  the  bone,  and  thus  expose  the  disease  fully.  In  performing  the 
operation,  the  first  thing  to  be  done  is  to  extract  a  tooth  on  each  side  of  the 
tumour  ;  a  cut  must  then  be  made  with  a  saw  through  the  alveoli  of  the  teeth 
that  have  been  removed,  down  to  a  level  with  the  base  of  the  gTowth.  In 
doing  this  care  must  be  taken  not  to  cut  too  near  the  remaining  teeth,  lest 
the  alveoli  be  opened  arid  their  support  lost.  If  the  tumour  be  large  it  may 
be  necessary  to  saw  deeply ;  but  the  base  of  the  lower  jaw  should,  whenever 
practicable,  be  left  intact,  the  whole  of  its  substance  not  being  sawn  through, 
60  that,  though  a  considerable  portion  of  bone  be  removed,  yet  the  length  of 
the  jaw  may  be  preserved.  For  this  purpose  Hey's  saw  should  not  be  used,  as 
it  is  a  niggling  instrument,  difficult  to  manage  in  this  situation ;  but  a 
straight  and  stiff-backed  saw,  with  as  deep  a  blade  as  the  mouth  wiU 
conveniently  admit,  wiU  be  found  most  useful  (Fig.  692).  The  epulis, 
included  between  two  vertical  cuts,  may  now,  if  small,  be  removed  with  cross- 
cutting  forceps,  and  the  bleeding  stopped  by  placing  a  plug  in  the  wound  and 
compressing  it  against  the  teeth  of  the  upper  jaw  by  means  of  a  bandage 
passed  under  the  chin.  If  the  epulis  be  large,  a  horizontal  cut  should  be 
made  along  the  bone  about  midway  between  the  alveolus  and  the  base,  by 
means  of  Hey's  saw  ;  and,  after  the  bone  has  been  penetrated  to  a  sufficient 
depth,  the  blade  of  the  cross-cutting  forceps  may  be  fixed  in  this  cut,  and  the 
diseased  part  then  removed.  Should  there  be  a  spouting  dental  artery,  it  may 
be  necessary  to  apply  a  red-hot  wire,  or  the  perchloride  of  iron,  in  order  to 
arrest  its  bleeding.  The  cut  sui-face  will  speedily  granulate  ;  and  the  cavity 
fills  up  with  fibrous  tissue.  The  operation  for  the  removal  of  epulis  is  a  very 
safe  one.  Of  28  cases  collected  by  Hutchinson  from  different  London 
hospitals,  only  one  was  fatal,  from  pysemia. 

Malignant  Epulis. — By  this  term  is  commonly  meant  a  myeloid  sarcoma  of 
the  alveolar  border,  but  it  is  occasionally  extended  to  epithelioma  of  the  gum. 

Myeloid  Sarcoma  of  the  Alveolar  Border  forms  a  soft  purplish,  very  vascular 
tumour,  gi'owing  rapidly  and  speedily  recurring  after  removal,  unless  the 
incisions  are  carried  widely  beyond  the  growth.  It  occurs  principally,  so  far 
as  my  observation  goes,  in  males  advanced  in  life.  These  tumours  require 
the  same  operation  as  the  simple  epuUs  ;  and,  as  much  haemorrhage  usually 
follows  their  removal,  a  cautery  must  be  applied  to  the  bleeding  surface.  If  a 
malignant  epulis  be  very  large,  it  may  be  necessary  to  remove  a  portion  of  the 
whole  thickness  of  the  bone,  through  an  external  incision,  as  will  be  described 
in  the  section  on  Excision  of  the  Lower  Jaw  (p.  625). 

Epithelioma  of  tlie  Gum  is  not  common.    It  presents  the  ordinary 
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characters  of  epithelial  cancer.  It  is  distinguished  from  myeloid  sarcoma  by 
its  flat  surface,  its  early  ulceration,  the  everted  edge  of  the  ulcer,  and  its  com- 
paratiA-ely  slight  tendency  to  fungate.  In  the  later  stages  tlie  neighbouring 
lymphatic  glands  become  enlarged.  In  the  lower  jaw,  when  the  growth 
penetrates  the  compact  bone,  it  extends  widely  in  the  cancellous  tissue. 
In  the  upper  jaw  it  may  invade  the  antrum,  and  completely  fiU  that  cavity. 
The  treatment  is  to  remove  the  growth  freely  with  a  considerable  portion  of 
the  bone  on  each  side  of  it.  In  the  upper  jaw,  if  the  growth  fills  the  antrum, 
it  may  be  necessary  to  remove  the  whole  or  a  great  part  of  the  upper  maxilla. 

Necrosis  of  the  Jaw  is  commonly  the  effect  of  blows,  of  salivation  by 
mercury,  of  syphilis,  of  fever,  or  of  exposure  to  the  fumes  of  phosphorus.  I 
have,  however,  seen  the  disease  occur  idiopathically  in  otherwise  healthy 
subjects,  without  any  assignable  cause.  In  this  way  I  have  seen  the  whole  of  the 
alveolar  process  of  the  upper  jaw  exfoliate  in  a  young  lady,  otherwise  perfectly 
healthy  ;  and  I  have  several  times  had  occasion  to  remove  large  portions  of 
the  lower  jaw — in  one  case  more  than  half  of  the  bone — for  necrosis  that  could 
not  be  referred  to  any  of  the  causes  mentioned  above,  or  indeed  to  any  assignable 
reason.  The  disease  begins  with  deeply  seated  pain  resembling  inveterate 
toothache,  which  nothing  will  allay  ;  the  gums  become  swollen  ;  the  teeth  are 
loosened,  and  eventually  drop  out.  Before  they  do  so,  however,  pus  usually 
wells  up  through  the  alveoli.  Abscesses  form  inside  the  mouth,  and  under  the 
angles  of  the  jaw,  having  fistulous  openings  through  which  bare  bone  is  reached 
by  the  probe.  The  general  health  suffers  greatly,  doubtless  in  consequence  of 
the  patient  swallowing  some  of  the  pus  from  the  dead  bone. 

Necrosis  of  the  jaws,  arising  from  inhalation  of  the  fumes  of  phosphoms 
during  the  manufacture  of  lucifer  matches,  first  noticed  by  Lorinser  of  Vienna, 
has  been  especially  described  by  Yon  Bibra  and  Geist,  who  had  abundant 
opportunities  of  observing  the  disease  at  the  large  manufactories  at  Nm'emberg. 
This  Lucifer  Match  disease  was  some  years  ago  very  frequent,  but,  in  con- 
sequence of  the  adoption  of  precautionary  measures,  is  now  much  more  rarely 
met  with.  It  consists  in  necrosis  of  the  jaws,  and  is  attended  with  the  symptoms 
above  described,  but  in  a  more  severe  degree  and  an  acute  form.  The  affected 
bone  undergoes  a  remarkable  change,  assuming  the  porous  aspect  and  grey 
colour  of  dirty  pumice-stone.  Both  jaws  are  equally  liable  to  be  affected  ;  but 
commonly  one  only  at  a  time  is  diseased  ;  the  whole  of  the  bone  may  die 
and  be  separated.  Thus  of  51  cases  observed  by  Von  Bibra,  both  jaws  were 
affected  in  five  instances  only — the  upper  alone  in  21  cases,  the  lower  in  25. 
According  to  Langenbeck,  the  local  disease  is  preceded  in  many  instances  by 
general  symptoms  of  phosphorus-poisoning ;  and  there  is  a  considerable 
amount  of  bony  deposit  from  periostitis,  enclosing  the  necrosed  bone.  It  has 
been  believed  that  workmen  having  sound  teeth  are  not  easily  if  at  all  in- 
fluenced by  the  fumes,  and  that  the  phosphorus  acts  through  carious  teeth  ; 
but  Langenbeck  has  observed  that  the  teeth  have  been  sound  in  cases  of  the 
disease.  Mears  of  Philadelphia,  who  has  seen  a  large  number  of  cases,  is  also 
of  opinion  that  the  necrosis  is  due  to  the  general  and  not  the  local  effect  of 
the  poison. 

The  cliagnosk  of  necrosis  of  the  lower  jaw  is  usually  unaccompanied  by  any 
difficulty.  In  the  upper  jaw,  especially  when  limited  to  the  palate  process,  it 
may  resemble  epithelioma  in  the  raised  and  everted  edges  of  the  ulcer  in  the 
hard  palate  and  the  spongy  feel  communicated  to  the  probe  by  the  dead  bone. 
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Treatment. — The  treatment  of  necrosis  of  the  jaws  presents  nothing 
-;pecial.  The  removal  of  the  sequestra  should  be  effected  as  far  as  practicable 
through  the  interior  of  the  mouth,  by  free  incisions  through  the  gums. 

In  the  upper  jaw,  where  the  necrosis  seldom  extends  beyond  the  alveolar 
border  or  the  palatal  process,  this  may  always  readily  be  done. 

In  the  lower  jaw,  the  question  as  to  whether  the  dead  bone  should  be  ex- 
tracted through  the  inside  of  the  mouth,  or  by  incision  from  without  through 
the  cheek,  will  be  determined  partly  by  the  position  of  the  sinuses  and  partly 
by  the  situation  and  extent  of  the  bone  affected.  This  may  in  a  great  measure 
be  ascertained  by  the  situation  of  the  sinuses  leading  down  to  it.  If  these  be 
in  the  cheek,  or  in  the  side  of  the  neck,  or  under  the  angle  of  the  jaw,  it  is 
usually  an  indication  that,  if  the  whole  of  the  corresponding  ramus  or  body  of 
the  bone  be  not  involved,  the  posterior  and  outer  parts  are  certainly  aflPected  ; 
and,  in  these  circumstances,  extraction  of  the  sequestrum  is  best  elfected  by 
opening  up  the  sinuses  parallel  to  the  line  of  the  jaw,  and  removing  the  necrosed 
bone  in  the  usual  way.  The  incisions  for  this  purpose  need  not  usually  be  very 
extensive.  If  the  operation  be  delayed,  in  accordance  with  those  principles 
that  guide  us  in  the  management  of  necrosed  bone  generally,  until  the  seques- 
trum is  quite  loose,  it  may  usually  be  readily  extracted,  in  whole  or  in  pieces, 
through  an  opening  that  will  leave  but  a  small  cicatrix.  By  such  operations  as 
these,  the  whole  of  the  lower  jaw  has  been  extracted  piecemeal  at  intervals  in 
a  state  of  necrosis,  first  on  one  and  then  on  the  other  side.  Carnochan  has 
removed  the  whole  of  the  necrosed  lower  jaw  at  one  operation,  disarticulating 
first  one  and  then  the  other  condyle  in  the  usual  way. 

If,  however,  there  be  no  external  absce^  or  sinus — if  the  gum  have  been 
loosened  and  perforated,  with  a 
ragged  portion  of  sequestram 
projecting  through  it  into  the 
cavity  of  the  mouth,  then  no 
external  incisions  will  be  re- 
quired, but  the  dead  bone  may 
readily  be  removed  from  within 
the  mouth.  Large  portions  of 
the  jaw  may  thus  be  removed. 
I  have  taken  away  the  whole  of 
the  ramus  with  its  processes, 
entirely  through  the  gums, 
without  any  external  incision  : 
and,  in  a  negro,  the  whole  of  the 
bone  in  a  state  of  necrosis  has 
thus  been  removed  in  separate 
pieces,  by  Perry,  through  the 
Inside  of  the  mouth. 

Reproduction  of  the  Jaw- 
after  Removal. — The  amount  of  regeneration  of  bone  will  depend  greatly 
upon  the  state  of  the  periosteum  before  the  removal  of  the  sequestra.  '  If 
this  be  healthy,  and  if  new  bone  have  already  formed  prior  to  operation,  a 
very  perfect  reproduction  may  take  place  ;  in  fact,  complete  reproduction  of 
the  whole  of  the  lower  jaw,  though  in  a  somewhat  rudimentary  and  imperfect 
form,  may  follow  its  removal  for  phosphorus-necrosis.    In  the  museum  of  the 


Fig.  685.- 


-  Wood's  Case  of  Phosphorus-Necrosis  of  entire 
Lower  Jaw. 
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Bellevue  Hospital,  New  York,  AVood  showed  me  two  specimens,  one  of  the 
necrosed  lower  jaw,  removed  by  him  for  phosphorus-disease  from  a  girl  about  1  'J 
(Fig.  G85).  She  died  of  brain-disease  three  years  after  operation ;  and  in  the 
same  collection  is  her  cranium  with  a  reproduced  lower  jaw,  consisting  of  an 
entire  semicircle  of  bone,  about  5-8ths  of  an  inch  deep,  with  all  the  epiphyses. 
This  unique  and  most  interesting  case  has  already  been  described,  and  the 
regenerated  bone  figured  (Vol.  II.,  p.  296,  Fig.  511).  In  it  the  periosteum 
must  have  been  preserved  entire,  and  thus  led  to  the  reproduction  of  the  bone. 
Should  no  new  bone  have  formed  before  the  operation,  a  dense  fibroid 
cicatricial  structure  will  replace  the  lost  bone. 

ACTINOMYCOSIS. 

ACTINOMYCOSIS  is  a  chronic  infective  disease  caused  by  the  invasion  of  the 
tissues  by  a  microscopic  fungus  to  which  the  name  of  aciimmyces  or  ray 
fungus  has  been  given.  It  may  be  conveniently  described  here,  for  although 
the  fungus  may  invade  the  respiratory  passages  or  alimentary  tract,  in  the 
cases  coming  under  the  care  of  the  Surgeon  the  disease  usually  commences  in 
the  neighbom'hood  of  the  jaws.  Actinomycosis  was  first  recognised  as  a 
specific  disease  in  cattle  by  Bollinger  in  1877,  and  in  the  same  year  Israel 
first  described  its  occurrence  in  man.  It  was  further  investigated  in  1879  by 
Ponfick,  and  Moosbrugger  in  1886  collected  from  different  sources  75  cases 
occurring  in  the  human  subject. 

Pathology. — The  disease  is  characterised  both  in  animals  and  man  by  the 
formation  of  tumour-like  masses  of  granulation-tissue  invading  the  tissues  in 
which  they  lie.  Scattered  through  the  granulation-tissue  are  small  yellowish 
bodies  about  the  size  of  hemp-seeds,  which  on  microscopic  examination  are 
found  to  be  composed  of  a  central  mass  of  closely  interwoven  threads,  and  an 
outer  part  made  up  of  club-shaped  bodies  radiating  from  the  centre,  giving 
the  whole  the  appearance  of  a  rosette.  It  is  the  presence  of  this  fungus  that 
sets  up  the  inflammation  and  causes  the  formation  of  the  granulation-tissue  ; 
the  large  tumom-like  masses  being  formed  by  the  coalescence  of  numbers  of 
small  nodules.  In  some  of  these  nodules  a  zone  of  epithelioid  or  giant  cells 
may  be  seen  surrounding  the  fungus,  and  in  others  a  varying  amount  of 
fibrous  tissue  may  be  found  apparently  developed  in  the  gi-anulation -tissue 
furthest  removed  from  the  fungus.  After  a  time  varying  from  a  few  weeks  to 
a  few  months  the  granulation-tissue  round  the  fungus  softens  and  breaks 
down  into  pus.  According  to  Moosbrugger  this  only  occurs  when  the  diseased 
tissue  becomes  infected  with  the  micrococci  of  suppuration.  The  abscess 
thus  formed  reaches  the  surface  and  discharges  pus  in  which  the  yellow  bodies 
above  mentioned  can  be  recognised.  As  the  disease  advances  new  masses  of 
granulation-tissue  spring  up  in  the  neighbourhood  of  the  first,  apparently  by 
invasion  through  the  lymphatics. 

The  fungus  has  so  far  not  been  successfully  cultivated  out  of  the  body, 
nor  is  its  natural  habitat  known.  There  is  no  evidence  that  it  is  in  any  way 
communicated  from  animals  to  man.  It  is  supposed  to  gain  entrance  by 
some  breach  of  continuity  of  the  mucous  membrane  of  the  gum  or  mouth,  or 
by  some  diseased  point  such  as  a  carious  tooth,  or  possibly,  in  some  ca.ses,  an 
inflamed  tonsil.  It  has  been  successfully  inoculated  on  calves  but  not  on 
rabbits  or  dogs. 
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Situation. — In  the  cow  the  disease  most  commonly  commences  in  the  can- 
oellons  tissue  of  the  lower  jaw,  destroying  the  bone,  and  gradually  reaching  the 
surface  in  such  a  way  that  it  was  formerly  mistaken  for  some  form  of  sarcoma. 
In  man  this  mode  of  origin  is  very  rare.  It  usually  commences  either  in 
contact  mth  the  lower  or  upper  jaw,  or  in  the  submaxillary  region.  From  its 
point  of  origin  it  may  spread  backwards  if  it  starts  from  the  upper  jaw  to  the 
base  of  the  skull,  pharynx  or  vertebral  column,  or  downwards  to  the  clavicle 
if  it  beguis  in  the  sulDmaxillary  region.  It  has  been  known  to  invade  the 
spine,  causing  caries  of  the  vertebrse. 

Symptoms. — The  cases  that  come  under  the  care  of  the  Surgeon  commence 
most  commonly  as  a  hard  swelling,  often  painless,  either  attached  to  the  lower 
jaw  or  near  it  in  the  submaxillary  region.  The  tumour  slowly  increases  and 
new  centres  may  appear  near  it.  After  some  weeks  or  months  it  becomes 
adherent  to  the  skin,  softens  and  bursts,  discharging  unhealthy  curdy  pus,  in 
which  the  yellowish  fungoid  masses  may  be  recognised.  A  sinus  is  then  left 
leading  to  an  unhealthy  cavity.  When  it  commences  in  the  upper  jaw  the 
sinuses  may  perforate  the  cheek.  If  it  spreads  backwards  towards  the  spine 
and  pharynx  a  deep  prevertebral  abscess  may  form  which  may  reach  down  to 
the  mediastinum,  and  openings  may  form  at  the  side  of  the  neck  leading  to  deep 
sinuses.  There  may  be  severe  fever  after  the  abscesses  have  opened.  Death 
may  take  place  either  from  the  effects  of  the  deep  abscesses  or  from  infection 
of  the  lungs  or  other  viscera. 

Treatment. — If  the  tumour  is  superficial,  as  it  usually  is  when  it  com- 
mences in  or  near  the  lower  jaw,  it  must  be  freely  incised,  and  the  unhealthy 
granulation-tissue  scraped  away  with  a  sharp  spoon.  This  operation  is  almost 
always  successful  in  effecting  a  cure.  In  more  deeply  seated  cases  the  sinuses 
may  be  scraped,  but  the  prospect  of  cm"e  is  much  less. 

DISEASES   OF   THE   ANTRUM   AND    UPPER  JAW. 

Our  present  knowledge  of  the  operative  procedures  necessary  for  the  removal 
of  diseases  of  the  jaws,  is  due  chiefly  to  the  labours  of  Gensoul,  of  Lizars,  and 
of  Listen.  Sir  W.  Fergusson  and  C.  Heath  have  also  done  much  to  simplify 
and  extend  this  department  of  Surgeiy. 

The  various  large  and  irregular  cavities  that  lie  amongst  the  bones  of  the 
face  may  become  the  seat  of  disease,  primarily  originating  either  in  the  mucous 
membrane  by  which  they^are  hned,  or  in  the  osseous  structures  that  compose 
their  walls.  In  this  way  the  frontal  sinuses,  the  ethmoidal  and  sphenoidal 
cells,  and  the  antrum,  may  either  be  seats  of  chronic  inflammation  of  their 
mucous  hnings,  with  more  or  less  profuse  muco-purulent  discharge  ;  or  the 
mucous  membrane  may  be  affected  by  more  serious  organic  disease.  Thus 
epithelioma  may  develop  in  it,  and  after  distending  the  cavity  in  which  it 
originally  formed,  may  destroy  its  osseous  walls  ;  and,  thus  passing  outwards 
into  other  situations  about  the  face  and  the  base  of  the  skull,  where  it  is  freed 
from  the  pressure  of  surrounding  bone,  it  may  increase  rapidly,  blocking  up 
mucous  canals,  as  the  nose  and  the  lachrymal  sac  and  duct,  displacing  the  eye, 
and  producing  great  disfigurement  of  the  side  of  the  face.  These  secondary 
outgrowths,  from  the  rapidity  of  their  unrestrained  development,  and  the 
amount  of  deformity  and  distressVhich  they  occasion,  may  readily  be  mistaken 
for  the  primaiy  disease,  the  real  starting  point  of  which  will  often  be  found  in 
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a  deeper  and  more  limited  locality.  The  bones  constituting  the  walls  of  these 
facial  cavities,  or  the  periosteum  covering  them,  may  also  be  the  seat  of  other 
morbid  growths,  more  particularly  of  enchondroma,  and  myeloid,  spindle- 
celled  or  round-celled  sarcoma.  These  run  a  similar  course  to  the  growths 
originating  in  the  mucous  membranes. 

Suppuration  in  the  Antrum. — Suppuration  may  take  place  in  the 
antrum  ;  it  is  usually  excited  by  caries  of  one  of  the  teeth,  the  fangs  of  which 
come  in  close  relation  with  the  cavity,  viz.,  the  first  and  second  molar,  the 
bicuspid,  and  the  canine.  It  occasionally  arises  from  injury.  It  is  usually 
accompanied  at  first  by  deep-seated  aching,  throbbing,  or  lancinating  pain  in 
the  face.  This  may  be  referred  to  the  frontal  region  and  thus  simulate 
disease  of  the  frontal  sinuses.  So  much  is  this  the  case  that  it  is  a  good  rule 
not  to  operate  on  supposed  disease  oi'  the  frontal  sinuses  without  previously 


Fig.  68C.  Fig.  687.  Fig.  688. 

Various  fonns  of  Antiiim-Perforator. 


exploring  the  antrum  with  a  trochar.  The  pus  as  it  forms  in  the  antrum  will 
sometimes  overflow,  as  it  were,  into  the  nostril  through  the  apertm-e  into  the 
middle  fossa,  and  then  may  keep  up  constant  irritation,  with  much  foetor  in 
the  nostrils.  When  this  takes  place,  as  the  olfactory  region  of  the  nose  is 
healthy,  the  patient  is  conscious  of  an  unpleasant  smell,  but  according  to 
Heath  this  is  not  perceptible  to  other  people.  In  oz^na,  on  the  other  hand, 
the  patient  is  unconscious  of  the  unpleasant  smell  which  is  perceived  by  others. 
In  other  cases,  the  pus  drains  through  the  socket  of  a  tooth  into  the  mouth  ; 
and  much  less  commonly,  its  exit  being  prevented,  it  gives  rise  to  enlarge- 
ment of  the  cheek,  the  soft  parts  of  which  become  brawny  and  inflamed,  and 
the  bones  expanded,  so  that  at  last  they  are  thinned  to  such  an  extent  tliat, 
as  in  dropsy  of  the  cavity,  they  crackle  when  pressed  upon.  Any  portion  of 
the  wall  of  the  cavity — the  orbital,  buccal,  palatal,  or  nasal — may  thus  be 
expanded  and  fluctuation  be  felt  through  it ;  and,  the  lachrymal  duct  being 


DROPSY  OF  ANTRUM. 


609 


commonly  obstructed,  the  eye  on  the  affected  side  becomes  watery.  In  some 
cases  abscess  of  the  antrum  has  been  followed  by  loss  of  sight  in  the  eye  of 
the  same  side.  Temporary  blindness  is  not  uncommon  when  the  floor  of  the 
orbit  is  raised  by  the  pus. 

Treatment. — The  treatment  of  this  condition  consists  in  the  extraction  of 
any  carious  tooth  seated  in  the  neighbourhood  of  the  antrum  ;  or,  if  the 
teeth  be  all  sound,  in  the  removal  of  the  second  molar,  the  fangs  of  which 
come  into  close  relation  to,  and  frequently  perforate  the  bottom  of,  the  cavity. 
In  this  way  an  exit  may  be  given  to  the  matter  ;  but  as  it  will  not  discharge 
itself  sufficiently  freely,  the  antrum  must  be  opened  through  the  alveolus,  or 
through  the  canine  fossa  under  the  cheek,  provided  it  be  much  expanded  in 
this  situation,  so  that  its  cavity  can  be  easily  reached.  The  perforation  into 
the  antrum  may  readily  be  made,  or  the  socket  of  the  tooth  enlarged,  by  means 
of  one  of  the  forms  of  antrum-perforator  here  represented  (Figs.  G86,  687, 
688),  or  a  carpenter's  gimlet,  as  recommended  by  Fei-gusson.  As  the  matter 
drains  away,  the  cavity  will  gradually  contract,  and  the  deformity  thus  be 
removed.  It  is  well  not  to  attempt  to  perforate  in  the  site  of  teeth  that  have 
been  extracted  for  some  time,  as  here  the  bone  becomes  unduly  consolidated, 
and  the  attempt  to  reach  the  cavity  is  conse- 
quently likely  to  fail.  The  matter  that  is 
discharged  is  often  very  offensive,  or  it  may  be 
thick  and  pasty  from  the  absorption  of  its 
watery  parts.  After  the  aperture  has.  been 
made,  the  cavity  should  be  syringed  out  twice 
a-day  with  some  antiseptic  solution.  The  best 
instrument  for  this  purpose  is  that  recommended 
by  Heath,  consisting  of  a  common  Eustachian 
catheter,  to  which  an  india-rubber  ball  is  fitted 
to  contain  the  fluid  to  be  injected. 

Cysts  of  the  Antrum  or  Dropsy  of  the 
Antrum. — In  this  disease  the  antrum  becomes 
slowly  distended  with  a  fluid,  in  some  cases 
glairy  and  mucous  in  character,  like  the  contents 
of  a  ranula,  in  others  thin,  brownish,  and  serous,  Fig.  689.— cystic  Tumour  of  Antrum, 
containing  cholesterine.  It  was  formerly  believed 

that  this  condition  was,  in  some  instances  at  least,  due  to  obstruction  of  the 
aperture  leading  from  the  antrum  to  the  nose,  but  it  is  now  generally  acknow- 
ledged that  in  all  cases  it  results  from  the  formation  of  a  cystic  tumour 
springing  from  the  mucous  membrane  lining  the  cavity.  In  such  cases  the 
accumulation  of  fluid  may  after  a  time  cause  expansion  and  thinning  of  the 
osseous  walls  of  the  cavity.  The  cheek  is  rendered  round  and  prominent — a 
painless  indolent  semi-elastic  tumour  forming  in  it  and  protruding  it  outwards, 
and  giving  rise  to  the  egg-shell  or  parchment-like  crackling  on  pressure 
(Fig.  689).  The  floor  of  the  orbit  or  the  roof  of  the  mouth  may  be  caused 
to  bulge,  and  the  nasal  cavity  may  be  encroached  upon. 

Treatment. — The  operation  of  "  catheterizing  the  antrum,"  founded  on 
an  erroneous  idea  as  to  the  nature  of  the  disease,  was  formerly  recommended, 
but  was  never  attended  by  any  benefit  to  the  patient.  The  only  efficient 
treatment  consists  in  opening  the  antrum  from  without  :  this  is  done  without 
incising  the  lips  or  wounding  the  face,  by  thrusting  a  trochar  and  cannula  into 
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the  most  thinned  and  expanded  part  of  the  tumour  under  the  cheek  ;  or,  if 
necessary,  by  dissecting  up  the  cheek  from  the  gum,  and  thus  making  an 
opening  into  the  cavity  of  the  antrum  with  a  strong  pair  of  scissors  or  a 
perforator,  througli  its  most  exj^anded  part,  so  as  to  allow  the  discharge  to 
escape  freely.  In  order  to  prevent  a  re-accumulation  of  the  fluid,  it  will 
be  better  to  cut  away  a  small  portion  of  the  expanded  wall  of  the  antrum,  and 
thus  to  establish  a  permanent  aperture  in  it,  through  which  it  must  be 
syringed  out  daily  with  some  antiseptic  solution  until  all  discharge  ceases. 

Polypus  of  the  Antrum. — Mucous  polypi  are  occasionally  met  with  in 
the  antrum,  but  they  give  rise  to  no  symptoms  unless  they  reach  a  size 
sufficient  to  cause  distension  of  the  cavity.  They  then  most  commonly 
cause  absorption  of  the  inner  wall  and  project  into  the  nasal  cavity,  from 
which  they  have  been  successfully  removed  with  forceps. 

Dentigerous  Cysts. — These  may,  according  to  Christopher  Heath,  occur 
in  either  jaw.  They  arise  in  connection  with  teeth  which  fi'om  some  cause 
have  been  retained  in  the  jaw.  They  are  almost  invariably  connected  with 
the  permanent  teeth.  Tomes  believes  that  they  arise  from  the  excessive 
formation  around  a  retained  tooth  of  a  fluid  which  is  normally  found  after  the 
complete  development  of  the  enamel,  between  it  and  the  soft  tissues  investing 
it.  The  tooth  is  not  unfrequently  found  to  be  inverted.  The  cysts  may  occur 
at  any  age,  but  are  most  common  in  young  adults.  In  the  upper  jaw  they 
may  form  cysts  in  the  antrum.  In  the  lower  jaw,  they  form  prominent 
isolated  tumours.  They  have  been  mistaken  for  solid  tumours,  and  the  jaw 
has  in  consequence  been  partially  removed.  Occasionally  they  may  suppurate. 
Heath  mentions  also  dentinal  tumours,  i.e.,  irregular  masses  of  dentine  gi'owing 
from  a  tooth  and  forming  tumours  of  the  jaw  ;  but  they  seem  to  be  very  rare. 
The  treatment  consists  in  cutting  away  a  part  of  the  wall  of  the  cyst  and 
removing  the  retained  tooth.  The  subsequent  treatment  is  the  same  as  that 
of  cyst  of  the  antrum. 

Solid  Tumours  of  various  kinds  may  take  their  origin  from  the  superior 
maxilla  or  its  immediate  neighbourhood.  In  most  cases,  by  the  time  the  case 
comes  under  observation,  it  is  impossible  to  say  with  certainty  in  what  part  or 
tissue  it  took  its  origin— whether  it  began  in  the  upper  jaw,  or  spread  into  it 
from  contiguous  structures.  The  following  are  the  chief  tumours  met  with 
in  this  region. 

Fibroma. — This  is  not  uncommon,  springing  from  the  periosteum  and 
either  filling  the  antrum  or  projecting  from  the  alveolar  border.  It  grows 
slowly,  and  has  no  tendency  to  infect  the  surrounding  tissues,  but  when 
springing  from  the  antrum  it  causes  gradual  absorption  of  the  surrounding 
bone,  and  forces  its  way  into  the  neighbouring  siimses  and  cavities,  or 
projects  forwards  on  the  face,  sometimes  forming  a  tumour  of  considerable 
size. 

Enchondroma.— Pure  enchondroma  is  uncommon  ;  its  general  mode  of 
growth,  and  the  appearance  it  gives  rise  to,  are  similar  to  those  of  fibroma. 

Osteoma.— Bony  growths  are  occasionally  met  with  filling  the  antrum  and 
causing  a  projection  forwards  on  the  cheek.  They  are  composed  of  tissue 
having  the  normal  structure  of  bone,  and  somewhat  denser  in  structure  than 
ordinary  cancellous  tissue.  They  increase  slowly  and  painlessly.  A  case  of 
this  kind  occurring  in  a  young  woman,  aged  25,  was  recently  in  University 
College  Hospital,  under  the  care  of  C.  Heath.     It  formed  a  considerable 
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projection  on  the  face,  and  had  been  growing  for  ten  years.  Pedunculated 
growths  have  been  met  with  springing  from  the  outer  surface  of  the  bone,  and 
still  more  rarely  ivory-like  tumours  have  been  found  in  the  same  situation. 

Vascular  Tumours. — Listen  removed  a  tumour  from  the  maxillary 
region,  which  in  section  presented  the  appearance  of  erectile  tissue.  The 
specimen  is  now  in  the  Museum  of  University  College.  The  section  closely 
resembles  that  of  the  corpus  cavernosum  penis. 

Sarcomata  of  various  kinds  are  of  frequent  occurrence  in  the  upper  jaw, 
originating  in  the  maxilla  itself,  oi'  in  the  surrounding  bones.  Spindle-celled 
and  round-celled  sarcoma,  in  some  cases  undergoing  partial  ossification,  and  in 
others  developing  into  cartilage,  are  the  varieties  chiefly  met  with.  They 
form  soft,  rapidly-growing  tumours,  often  implicating  the  surrounding  parts 
and  pushing  into  the  neighbouring  cavities  from  an  early  period.  They  are 
extremely  vascular,  so  much  so  that  in  rare  cases  they  pulsate  distinctly. 
When  they  project  into  the  nose  they  form  polypoid  masses,  bleeding  readily 
and  obstructing  the  fossse.  If  they  spring  from  behind  the  maxilla,  they  not 
unfrequently  penetrate  the  cranial  cavity,  either  ft'om  the  orbit  or  by  means 
of  the  foramina  in  the  base  of  the  skull.  Myeloid  sarcoma  occurs  in  young 
adult  life  chiefly  in  the  alveolar  border  of  the  bone.  In  other  parts  it  is 
extremely  rare. 

Epithelioma  is  far  from  uncommon.  It  may,  as  before  stated,  spring  from 
the  gum  and  penetrate  the  antrum,  or  it  may  originate  in  the  mucous 
membrane  of  the  antrum  or  nasal  fossse.  It  forms  a  soft  rapidly-growing 
tumour,  infiltrating  the  surrounding  parts.  It  very  early  spreads  into  the 
irregular  cavities  in  the  neighbourhood  of  the  upper  jaw,  and  thus  is  very  apt 
to  recur  after  apparently  complete  removal.  The  form  most  commonly  met 
with  is  the  squamous  epithelioma  spreading  from  the  hard  palate  or  gum,  but 
columnar  or  tubular  epithelioma  originating  in  the  antrum  or  in  the  nasal 
fossse  is  also  met  with. 

Situation  and  Symptoms  of  Tumours  in  the  Region  of  the  Upper 
Jaw. — Sarcomatous  tumours  occasionally  spring  from  the  surface  of  the  malar 
bone,  pushing  forward  the  cheek,  spreading  into  the  mouth,  and  involving, 
with  greater  or  less  rapidity,  according  to  their  malignancy,  the  soft  structures 
of  the  face  and  occasionally  the  lymphatic  glands  under  the  jaw.  They  are 
usually  rapid  in  growth,  soft  and  elastic  to  the  feel,  irregular  in  outline,  and 
only  secondarily  implicate  the  superior  maxilla  and  the  neighbouring  cavities. 

The  various  growths  that  are  connected  with,  or  spring  fi'om,  the  periosteum 
or  mucous  membrane  of  the  antrum,  in  growing  gradually  expand  and 
dilate  the  walls  of  the  cavity,  pressing  the  bones  outwards,  thinning  them,  and 
giving  rise  to  a  considerable  projection  of  one  side  of  the  face,  the  anterior 
surface  of  the  superior  maxilla  being  the  part  that  usually  first  yields  to  the 
outward  pressure.  The  tumour  thus  formed  is  generally  smooth,  round,  or 
oval,  slightly  lobed  perhaps,  more  especially  if  fibrous,  and  has  in  many  cases 
a  tendency  to  hang  downwards  so  as  to  overlap  the  lower  jaw  to  a  certain 
extent.  As  it  grows,  it  encroaches  more  or  less  upon  the  structures  lying  in 
the  vicinity  of  the  antrum.  Thus,  it  pushes  down  the  palate,  causing  swelling 
in  the  roof  of  the  mouth  ;  displaces  the  alveolar  processes  and  teeth,  giving 
rise  to  irregularity  in  their  outline,  and  tending  to  project  into  and  occupy  the 
alveoli.  It  may  obstruct  the  lachrymal  duct,  occasioning  epiphora,  or  encroach 
upon  the  orbit,  causing  impairment  of  vision,  and  displacement  of  the  eye- 
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ball.  As  the  tumour  enlarges,  it  obstructs  the  nasal  cavity,  and,  stretching 
back  into  the  pharynx,  interferes  with  respiration  and  deglutition,  and  some- 
times occasions  severe  epistaxis.  When  it  is  of  a  malignant  character,  obstruc- 
tion of  the  nasal  fossa  will  be  found  to  be  one  of  its  earliest  signs,  leading 
to  the  suspicion  of  nasal  polypus  ;  but  the  true  and  more  serious  nature  of 
the  disease  will  be  revealed  by  the  integuments  becoming  involved,  the  gums 
implicated,  and  perhaps  the  submaxillary  lymphatic  glands  enlarged. 

Diagnosis. — In  the  diagnosis  of  these  tumours  growing  in  the  upper  jaw, 
there  are  three  principal  points  to  be  attended  to  : — 1,  to  distinguish  tlie 
growth  from  fluid  accumulation  ;  2,  to  determine  whether  it  be  simple  or 
malignant  ;  and  3,  to  ascertain  its  primary  seat. 

1.  In  making  the  diagnosis  from  fluid  accumulation  in  tlie  a^itrum,  the 
history  of  the  case,  and  the  uniform  enlargement  of  the  canity  without 
localized  projection  beyond  any  part  of  its  walls,  the  elasticity  and  even 
flluctuation  that  may,  after  a  time,  be  detected,  more  particularly  towards  the 
outer  side  of  the  swelling,  and  at  the  junction  of  the  mucous  membrane  of 
the  cheek  and  the  gum,  will  enable  the  Surgeon  to  determine  that  it  is  not  solid. 
But  in  many  cases  that  is  not  sufficient ;  and  it  becomes  necessary  to  make  an 
exploratory  puncture  by  means  of  the  perforator,  through  one  or  other  of  the 
more  thinned  and  expanded  parts  already  indicated.  This  should  never  be 
omitted  in  cases  of  doubt  :  for  it  has  happened  even  to  so  good  a  Surgeon  as 
Gensoul  that,  after  making  incisions  through  the  cheek  with  the  view  of  ex- 
tirpating the  tumour,  the  bones  were  found  to  be  expanded  by  an  antral  abscess, 
and  that,  consequently,  the  operation  had  been  undertaken  unnecessarily. 

2.  In  determining  whether  the  growth  be  simple  or  malignant,  the  Surgeon 
will  experience  much  difficulty,  so  long  as  it  is  confined  to  the  cavity  of  the 
antrum  ;  but  when  once  it  has .  perforated  and  passed  beyond  its  walls,  this 
point  is  easily  solved.  Yet,  even  whilst  the  tumour  is  still  confined  within  the 
antrum,  much  light  may  be  thrown  upon  its  natm-e  by  attention  to  the  rapidity 
of  its  growth ;  the  greater  this  is,  the  more  reason  there  is  to  suspect  that  it  is 
malignant.  Too  much  importance,  however,  must  not  be  attached  to  this 
sign  ;  for  though,  as  a  general  rule,  fibrous,  cartilaginous,  and  bony  tumours 
may  increase  less  rapidly  than  the  malignant,  yet  they  may  attain  a  very  great 
bulk  in  a  short  space  of  time.  The  age  of  the  patient  is  of  comparatively 
little  value  in  the  diagnosis  ;  I  think,  however,  that,  as  a  general  rule,  simple 
tumours  more  frequently  occur  in  the  young,  whilst  the  malignant  forms  of 
the  affection  are  more  commonly  met  with  at  the  middle  or  advanced  periods 
of  life.  When  the  disease  is  mahgnant,  the  submaxillary  lymphatic  glauds 
often  become  enlarged  and  indurated  at  an  early  period.  In  a  case  under 
my  care,  the  malignant  character  of  a  tumour,  whilst  still  in  the  antrum,  was 
determined  by  the  fact  of  there  being  a  long  chain  of  indurated  lymphatic 
glands  lying  imder  the  angle  of  the  lower  jaw.  It  must  be  remembered,  how- 
ever, that  the  sarcomata,  which  run  an  essentially  malignant  course,  infiltrating 
surrounding  parts  and  recun-ing  in  internal  organs,  do  not  as  a  rule  affect  the 
lymphatic  glands.  When  once  a  malignant  tumour  has  passed  beyond  the  cavity 
of  the  antrum,  and  is  thus  relieved  from  the  pressure  of  its  walls,  it  grows  with 
great  rapidity,  and  where  it  can  be  felt  under  the  skin,  is  perceived  to  be  soft 
and  elastic.  Insinuating  itself  extensively  amongst  the  bones  of  the  face  and 
skull,  it  creeps  through  the  foramina  and  fissures,  and  encroaches  greatly  on 
the  nasal  cavity  and  orbit ;  its  early  protrusion  into  these  cavities  is  especially 
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characteristic  of  malignancy.  It  implicates  the  integuments  of  the  cheek,  with 
an  inflammatory  oedema,  and  the  soft  structui-es  within  the  mouth,  and  throws 
out  sproutmg  masses  in  these  several  situations,  which  present  all  the  characters 
of  the  true  malignant  fungus. 

3.  A  point  of  very  great  importance  in  relation  to  operative  interference  is 
to  determine  the primar//  seat  of  the  tumour;  whether  it  spring  from  the  cavity 
of  the  antrum,  from  the  malar  bone,  or  from  behind  the  superior  maxilla  in 
the  pterygo-maxillary  fossa.  When  it  springs  from  the  interior  of  the  antrum, 
the  buccal,  orbital,  nasal,  or  palatal  walls  of  that  cavity  are  expanded,  and 
the  line  of  teeth  is  rendered  irregular.  When  the  tumour  primarily  springs 
from  the  malar  hone  (Fig.  690),  it  pushes  forward  the  cheek  into  a  somewhat 
conical  prominence,  and  dips  down  into  the  mouth  between  the  gums  and 
the  soft  structures  of  the  face.  It  does  nob  involve  the  palate,  or  alter  the 
line  of  the  teeth ;  but  rather  spreads  over  the 
bones,  and  involves  the  covering  soft  parts 
by  continuity  of  tissue,  without  any  definite 
anatomical  disposition.  As  the  tumour  in- 
creases in  size,  it  will  implicate  the  anterior 
wall  of  the  antrum,  and  thus  secondarily 
project  into  that  cavity.  When  the  disease 
develops  primarily  hehind  the  superior  maxilla, 
between  it  and  the  great  ala  or  the  pterygoid 
process  of  the  sphenoid,  the  upper  jaw-bone 
is  simply  pushed  bodily  forwards,  there  being 
little  if  any  deformity  in  its  outline,  the  line 
of  teeth  not  being  displaced,  nor  the  walls  of 
the  antrum — palatal,  nasal,  or  orbital — ex- 
panded. Yet  it  must  be  borne  in  mind  that 
the  difficulty  of  diagnosis  is  greatly  increased 

by  the  fact  that  a  tumour,  though  not  origi-  „.         ,^ ,.  r,, ,  -n, 

•'  .       .  „  °     Fig.  690.— Malignant  Disease  of  Malar  Bono 

natmg  m  the  antrum,  may  find  its  way  at  an  not  suitatiie  for  operation, 

early  period  of  its  growth  into  this  cavity,  or 

may  pass  into  the  orbit  through  the  spheno-maxillary  fissure,  and  may  make 
its  way  forwards  amongst  the  bones  of  the  face,  partly  by  creeping  through, 
and  partly  by  absorbing  and  displacing  them. 

Treatment. — In  the  treatment  of  tumour  of  the  upper  jaw  and  antrum, 
nothing  can  be  done  except  to  extirpate  the  growth  ;  and  it  is  consequently 
of  great  importance  to  distinguish  those  forms  of  the  disease  in  which  an 
operation  can  be  undertaken  with  safety,  and  with  a  fair  chance  of  success, 
from  those  in  which  none  should  be  performed.  The  points  to  be  con- 
sidered are  :  1,  whether  the  tumour  is  benign  or  malignant ;  2,  if  it  be  benign, 
whether  it  grows  from  the  antrum  or  springs  from  behind  the  superior  maxilla  ; 
or  3,  if  it  is  malignant,  whether  it  has  passed  the  boundaries  of  the  antrum. 
When  the  tumour,  springing  from  the  antrum,  is  of  a  simple  character,  the 
disease  should  be  removed,  together  with  the  Avhole  of  the  superior  maxilla  ; 
the  tumour,  whatever  size  it  has  attained,  being  generally  encapsuled,  and  the 
bones  expanded  and  absorbed  around  it  ;  so  that  it  is  well  bounded,  and  does 
not  implicate  neighbouring  parts.  Here,  as  Listen  justly  observes,  no  nibbling 
or  grabbing  operations,  but  free  excision  of  the  whole  mass,  should  be 
practised.   When  the  tumour  springs  from  the  spheno-maxillary  or  pterygo- 
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maxillary  fossa,  pushing  the  bones  of  the  side  of  the  face  forwards,  an  opera- 
tion should  not  be  lightly  undertaken,  as  it  is  doubtful,  in  many  cases, 
whether  the  Surgeon  can  interfere  with  any  prospect  of  success.  Should, 
however,  the  tumour  be  simple,  the  patient's  health  be  good,  and  an  operation 
be  deemed  expedient,  the  tumour  can  be  reached  only  by  excising  the  upper 
jaw,  when  it  may  either  be  removed  attached  to  that  bone,  or  it  may  be 
extirpated  from  the  cavity  in  which  it  lies  behind  it.  Such  an  operation, 
implicating  as  it  does  the  base  of  the  skull,  may  be  followed  by  death  from 
shock  to  the  nervous  centres,  as  I  saw  happen  in  a  patient  of  Listen's  thus 
operated  upon  ;  or,  involving  the  internal  maxillary  arteiy,  may  be  attended 
by  very  profuse  and  troublesome  liEemorrhage.  When  once  a  malignant 
growth  of  this  part  has  passed  beyond  the  osseous  boundaries  of  the  antrum, 
the  question  of  removal  becomes  very  complicated.  In  reference  to  this 
point,  I  think  that  it  may  be  stated  generally  that,  if  the  cheek  be  freely 

movable  over  the  tumour,  and  the  lymphatic 
glands  unaffected,  the  operation  may  be  pro- 
ceeded with.  But,  if  it  have  advanced  so  far 
as  to  impKcate  the  soft  structures  of  the 
cheek,  with  enlargement  of  the  submaxillary 
lymphatic  glands,  it  is  neither  wise  nor 
prudent  to  interfere  with  it  by  operation  ;  as 
infiltration  will  have  taken  place  more  widely 
than  the  knife  can  reach,  and  speedy  recur- 
rence must  of  necessity  ensue.  So  long  as  it 
is  contained  within  the  cavity  of  the  antrum, 
where  indeed  it  is  often  impossible  to  ascer- 
tain, until  after  removal,  the  true  nature  of 
the  affection,  it  may  be  excised,  provided  the 
glands  in  the  neck  be  not  enlarged.  If  they 
be  much  implicated,  even  though  the  walls 
of  the  antrum  be  not  perforated,  it  is  wrong 
to  interfere,  as  a  cure  by  operative  procedure  must  be  hopeless.  Whenever 
the  soft  structures  of  the  cheek  are  involved  so  as  to  require  partial  excision 
with  the  tumour,  no  operation  should  be  performed ;  as  it  cannot  be  com- 
pletely extirpated,  and  will  speedily  recur  in  the  cicatrix.  When  the  upper 
jaw  on  both  sides  is  affected,  as  sometimes  has  happened,  it  is  very  rarely 
that  any  operation  is  possible  (Fig.  691). 

Operations  on  the  Upper  Jaw.— The  Operatmis  that  have  been 
practised  for  the  removal  of  tumours  springing  from  the  upper  jaw  are  of  three 
kinds.  They  consist  of— 1,  Scooping  out  of  the  Tumour  ;  2,  Partial  Excision 
of  the  Superior  Maxilla  ;  and  3,  its  Complete  Removal  with  or  without  the 
Malar  Bone. 

For  operations  on  the  upper  jaw,  the  Surgeon  will  require  strong  cutting 
pliers,  and  two  or  three  narrow-bladed  saws,  with  handles  set  at  different 
angles,  and  having  movable  backs  (Fig.  692). 

1,  Scooping  out  the  Tumour. — ^The  practice  of  scooping  out  tumours  of 
the  antrum,  after  turning  up  the  cheek  from  the  anterior  surface  of  the 
superior  maxilla,  is  one  on  the  propriety  of  which  there  is  a  difference  of  opinion 
among  Siu-geons.  Listen,  whose  experience  in  these  diseases  was  in  his  day 
unrivalled,  denounced  all  "  grabbing  "  operations  ;  and  Syme  strongly  dis- 


Fig.  691. — Malignant  Tumour  of  the  Upper 
Jaw,  involving  the  wliole  of  the  Bones  of 
the  Face ;  not  admitting  of  operation. 
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approved  of  the  practice.  But  other  Surgeons,  whose  views  on  the  subject 
are  entitled  to  the  highest  respect,  advocate  and  practise  this  proceeding.  For 
my  own  part,  I  look  upon  the  practice  as  unscientific  in  principle  and  dis- 
astrous in  its  results.  It  is  applicable  only  to  the  softer  kinds  of  tumours, 
and  these  are  chiefly  sarcomata.    Now  I  hold  it  to  be  impossible  by  gouging. 


Fig.  692.— Saw  with  Movable  Back,  for  Operations  on  tlie  JaM-s. 


scooping,  chiselling,  or  scraping,  to  extirpate  these  completely  from^  any  bone 
in  which  they  may  be  developed.  It  is  impossible  in  this  way  fairly  to  go 
beyond  the  hmits  of  the  disease  into  healthy  structures.  Tissues  that  appear 
and  feel  sound,  are  in  reality  infiltrated :  and  hence  speedy  recurrence  takes 
place.  This  has  happened  in  every  case  in  which  I  have  seen  this  operation 
practised  ;  and  the  recurrent  is  worse  in  all  its  features — more  rapid,  more 
luxuriant,  more  malignant — than  the  primary  disease.  In  fact,  thei-e  is  no 
reason  why,  in  operations  on  the  jaws,  we 
should  depart  fi-om  that  principle  which  is 
found  necessary  in  operations  on  other  parts 
for  the  removal  of  malignant  growths,  of 
being  guided  in  the  extent  of  the  removal 
by  the  anatomical  boundaries  of  the  part 
affected,  and  not  by  the  apparent  extent  of 
diseased  structure.  It  seems  to  me  to  be  as 
reasonable  to  scoop  a  myeloid  or  a  malignant 
tumour  out  of  the  head  of  the  tibia  instead 
of  amputating  the  affected  bone,  as  it  is  to 
scrape  it  out  of  the  antrum,  instead  of 
extirpating  the  superior  maxilla. 

2.  Partial  Excision  of  the  Superior 
Maxilla. — Although  I  do  not  consider  the 
scooping  away  of  the  tumour  from  the 
antrum  to  be  a  proper  or  surgical  procedure, 
I  would  not  advocate  the  removal  of  more 
of  the  bones  of  the  face  than  is  absolutely 

necessary  for  the  complete  extirpation  of  the  disease,  more  especially  when 
that  is  not  malignant.  The  disease  may  be  limited  either  to  the  upper 
or  to  the  lower  part  of  the  superior  maxilla.  In  these  cases,  the  practice  of 
Sir  W.  Fergusson  has  led  to  great  advances  in  our  method  of  removing  such 
disease  with  the  least  possible  disfigurement  and  the  least  loss  of  bone.  With 
regard  to  the  external  incisions  in  these  cases,  Fergusson  has  shown  that  they 
often  need  to  be  but  very  limited ;  all  that  is  necessary  being  a  cut  from  the 


Pig.  693. — Lines  of  Incision  in  Liston'a  Ope- 
ration for  Excision  of  Upper  Jaw. 


6i6    DISEASES   OF  THE  JAWS  AND   THEIR  APPENDAGES. 


angle  of  the  mouth  upwards  and  outwards  througli  the  cheek,  or,  in  other 
cases,  a  slit  through  the  upper  lip  in  the  mesial  line,  the  knife  being  carried 
along  the  side  of  the  columna  into  the  nostril.  By  these  simple  incisions, 
this  distinguished  Surgeon  has  shown,  sufficient  relaxation  of  parts  can  be 
obtained  for  the  excision  of  the  greater  part  of  the  superior  maxillary  bone. 

In  some  cases,  the  malar  bone  and  floor  of  the  orbit  will  be  found  to  be 
sound.  When  this  happens,  they  should  both  be  left ;  and  with  this  view,  after 
the  cheek  has  been  incised  as  just  described,  a  deep  horizontal  groove  should 
be  made  with  a  narrow  straight-backed  saw  below  the  orbit,  directly  across 
from  the  nasal  process  of  the  maxillary  to  the  edge  of  the  malar  bone.  The 
forceps  should  now  be  applied  so  as  to  cut  downwards  and  outwards  from  the 
end  of  this  incision,  and  thus  to  sever  the  connection  between  the  superior 
maxilla  and  the  malar  bone.  They  are  then  to  cut  along  the  groove  that  has 
been  traced  horizontally  with  the  saw,  one  blade  cutting  from  the  nares  along 
this  ;  and  lastly,  the  alveolus  and  hard  palate  have  to  be  divided.  This  is  best 
done  after  the  extraction  of  one  of  the  central  incisors,  by  passing  a  narrow- 
bladed  saw  into  the  anterior  nares  and  cutting  down  through  the  alveolus  ; 
the  remainder  of  the  section  being  completed  with  the  forceps.  Or  the  pro- 
ceeding may  be  reversed,  and  the  cut  made  from  the  mouth  up  towards  the 
nasal  cavity.  Should  the  disease  implicate  chiefly  the  upper  orbital  and  nasal 
portions  of  the  bone,  leaving  the  cheek  and  roof  of  the  mouth  sound,  another 
modification  of  the  operation  may  be  undertaken  by  carrying  the  knife  from 
the  nasal  process  down  the  side  of  the  nose  and  from  the  nostril  across  the 
cheek,  dissecting  up  the  flap  thus  formed.  The  palpebral  ligament  must  then 
be  cut  through,  and  the  fat  of  the  orbit  pushed  upwards  and  held  on  one  side 
with  a  copper  spatula,  which  at  the  same  time  protects  the  eye  from  injury.  The 
nasal  process  of  the  superior  maxillary  bone  is  then  cut  through  from  the  lower 
and  inner  part  of  the  orbit  into  the  nose  ;  the  saw  is  carried  from  the  anterior 
nares  across  the  superior  maxilla  above  its  alveolar  process,  and  from  the  outer 
end  of  this  a  perpendicular  cut  is  carried  upwards  into  the  orbit  towards  its 
outer  angle  so  as  to  extend  backwards  into  the  spheno-maxillary  fissure.  The 
cutting  pliers  are  then  carried  along  these  lines  of  incision  so  as  to  loosen  the 
bone  completely  and  the  detached  portion  is  then  lifted  out  by  means  of  a 
curved  periosteal  elevator. 

3.  Complete  Excision  of  the  Upper  Jaw. — The  operation  of  excision  of 
the  whole  of  the  upper  jaw,  together  with  the  malar  bone,  for  tumour  of 
the  antrum,  was  first  proposed  by  Lizars  in  1826  ;  though  G ensoul  of  Lyons 
was  the  first  Surgeon  by  whom  the  operation  w'as  actually  performed,  in  May, 
1829.  Since  then,  it  has  been  repeatedly  practised  ;  and  the  names  of  Listou 
and  of  Fergusson  are  inseparably  connected  with  it,  for  the  skill  with  which 
they  devised,  and  the  boldness  wdth  which  they  carried  out  the  various  steps 
of  its  performance. 

The  patient  should  be  placed  in  a  recumbent  position  with  the  head  and 
shoulders  well  raised  by  pillows,  opposite  a  good  light.  The  Surgeon  stands 
at  first  on  the  same  side  as  the  bone  to  be  removed,  but  during  the  sawing  he 
will  find  it  convenient  to  stand  always  on  the  right  side,  returning  to  the  left, 
if  that  be  the  affected  side,  during  the  final  stages  of  the  operation,  lifemor- 
rhage  during  the  operation  is  one  of  the  chief  difliculties,  not  only  on  account 
of  the  actual  loss  of  blood  that  may  take  place,  but  from  the  risk  of  asphyxia 
from  the  blood  finding  its  way  into  the  larynx.    In  order  to  prevent  this 


COMPLETE  EXCISION  OF  UPPER  JAW. 


617 


accident  the  throat  must  be  frequently  wiped  out  during  the  operation  with 
sponges  fixed  upon  proper  holders.  Annandale  has  recommended  that  the 
operation  should  be  done  with  the  patient's  head  hanging  over  the  end  of  the 
I  able,  so  that  any  blood  that  runs  backwards  may  accumulate  in  the  upper 
part  of  the  phaiynx,  whence  it  can  be  removed  from  time  to  time  with  a 
sponge.  This  position,  however,  tends  to  aggravate  the  hgemoiThage,  and  is 
not  to  be  recommended  when  the  tumour  is  very  vascular.  It  will  often  be 
found  useful  to  plug  the  posterior  nares  with  a  good-sized  sponge  passed 
behind  the  soft  palate  in  the  way  already  described,  before  commencing 
I  he  operation.  This  tends  to  push  the  soft  palate  forwards,  and  may 
Linbarrass  the  breathing.  Should  this  happen,  a  large  tube  of  some  kind, 
such  as  a  lithotomy  tube  may  be  passed  between  the  root  of  the  tongue  and 
rhe  soft  palate  through  which  respiration  can  be  readily  carried  on.  During 
the  operation  a  good-sized  sponge,  attached  to  a  piece  of  string,  may  be  placed 
ill  the  mouth  on  the  side  on  which  the  operation  is  beiug  performed,  care 


Fig.  (394. —Trendelenburg's  Trachea-Tampon. 

1.  The  Trachea-tube  and  Collar  slightly  inflated.    2.  The  Inhaling  Funnel. 
3.  The  Inflating  Bottle  attached  to  the  Collar  on  Trachea-tube. 


being  taken  to  leave  a  sufficient  space  for  the  passage  of  air  in  respiration.  It 
must  be  remembered,  that  the  patient  does  not  require  the  whole  mouth  to 
1  ireathe  through,  and  if  it  be  carefully  managed,  a  great  part  of  the  cavity  may 
be  filled  with  sponges  during  the  operation.  In  this  way,  in  ordinary  cases, 
this  operation  may  be  performed  without  a  drop  of  blood  passing  down  the 
throat.  If  the  tumour  be  very  large  and  vascular,  and  much  haemorrhage  is 
expected,  it  may  be  advisable  to  adopt  more  efficient  means  to  prevent  the  risk 
of  asphyxia.  This  danger  may  be  entirely  avoided  by  the  method  devised  by 
Trendelenburg,  and  adopted  by  Langenbeck,  in  cases  of  operation  about  the 
jaws,  palate,  or  pharynx,  in  which  serious  hfemorrhage  is  anticipated.  The 
patient  having  been  placed  under  the  influence  of  chloroform,  tracheotomy  is 
performed  in  the  usual  way  above  the  thyroid  body.  A  trachea-tube  fitted 
with  a^  hollow  india-rubber  collar  (Fig.  694,  1)  is  then  introduced,  and  the 
inhalation  of  the  anassthctic  vapour  caiTied  on  through  it  by  attaching,  by 
means  of  an  india-rubber  tube,  a  funnel  containing  a  sponge  (Fig.  694,  2). 
When  the  Surgeon  is  about   to  commence  his  operation,  the  collar  is 
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inflated  by  means  of  the  india-rubber  ball  attached  (Fig.  694,  3)  ;  the  effect 
being  to  close  the  trachea  round  the  tube,  and  thus  to  cut  off  all  possibility  of 
blood  finding  its  way  down  the  larynx  into  the  lungs.  After  the  opei-ation 
is  completed,  the  "  trachea-tampon  "  is  removed,  and  an  ordinary  trachea- 
tube  is  substituted  and  retained  as  long  as  it  may  be  thought  necessary.  If 
this  apparatus  be  not  at  hand,  the  desired  result  may  be  equally  well  obtained 
by  performing  a  preliminary  laryngotomy  and  then  plugging  the  pharynx 
with  a  large  sponge,  which  can  be  withdrawn  as  soon  as  the  operation  is  over. 
Macewen  has  recently  suggested,  that  instead  of  opening  the  larynx  or  trachea 


Fig.  695. — Excision  of  Upper  Jaw  by  Listen's  MeUiod. 


a  tube  should  be  passed  from  the  mouth  through  the  glottis  and  the  phar}Tix, 
the  upper  opening  of  the  glottis  being  then  plugged  with  a  sponge.  This  he 
has  successfully  done  in  several  cases.  Tlie  tube  should  be  of  gum-elastic,  and 
should  correspond  to  about  a  No.  10  or  12  English  catheter.  It  is  passed  by 
introducing  the  finger  into  the  mouth  and  depressing  the  epiglottis  on  the 
tongue,  and  so  guiding  the  tube  over  the  back  of  the  finger  into  the  larynx. 
The  patient's  head  should  be  thrown  somewhat  backwards  while  the  tube  is 
being  passed. 

In  order  to  diminish  the  loss  of  blood  as  far  as  possible,  the  facial  artery 
may  be  compressed  during  the  early  incisions,  and  all  bleeding  vessels  must  be 
seized  in  forcipressure  forceps  immediately  they  are  divided. 


COMPLETE  EXCISION  OF  UPPER  JAW. 


619 


The  parts  to  be  removed  must  be  fairly  exposed  by  raising  a  flap  from 
the  cheek.  This  may  be  fashioned  in  various  ways  (see  Figs.  693,  695,  696). 
The  following,  which  is  the  method  adopted  by  Liston,  will  occasionally  be 
found  to  be  convenient  where  the  tumour  is  very  large  (Fig.  693). 

In  the  first  stage,  the  central  incisor  tooth  on  the  diseased  side  having  been 
xtracted,  the  point  of  a  bistoury  is  entered  opposite  the  external  angular 
process  of  the  frontal  bone,  and  carried  with  a  semicircular  sweep  into  the 
angle  of  the  mouth.  From  the  upper  end  of  this  incision,  a  cut  about 
one  inch  in  length  may  be  carried  along  the  zygoma.  Another  incision  is 
made  from  the  nasal  process  of  the  superior  maxillary  bone,  down  to  the  side 
of  the  nose,  round  the  ala,  which  it  detaches,  and  through  the  centre  of  the 
upper  lip  into  the  mouth.  The  flap  thus  formed  is  dissected  upwards  until  the 
margin  of  the  orbit  is  reached  (Fig.  695)  ; 
the  soft  parts  are  then  carefully  separated 
from  the  floor  of  this  cavity,  and  drawn 
upwards  by  a  curved  copper  spatula,  which 
protects  them  and  the  globe  of  the  eye. 

The  operation  by  the  external  flap  (Fig. 
696)  is,  however,  preferable  in  all  ordinary 
cases,  and  is  thus  carried  out.  The  point 
of  the  knife  is  entered  opposite  the  inner 
angle  of  the  eye,  and  carried  down  the  side 
of  the  nose,  round  the  ala,  and  through  the 
centre  of  the  upper  hp.  Another  incision  is 
now  made  in  a  horizontal  direction  below 
the  orbit,  by  entering  the  point  of  the  knife 
where  the  first  incision  commenced,  and 
carrying  it  directly  outwards  in  the  line  of 
junction  of  the  lower  eyelid  with  the  cheek, 
along  the  edge  of  the  orbit  as  far  as  the 
zygoma.  The  flap  thus  formed  is  thrown 
outwards.  This  line  or  incision  has  the 
great  advantage  over  the  one  represented  in 

Fig.  696,  that  the  arteries  and  nerves  of  the  face  are  cut  near  their  termina,- 
tions,  and  not  through  their  larger  branches. 

The  next  step  in  the  operation  consists  in  the  division  of  the  bones.  This 
is  best  done  with  a  jaw-saw  and  strong  cutting  pliers.  The  central  incisor  tooth 
is  first  extracted  on  the  side  on  which  the  jaw  is  to  be  removed.  The  jaw-saw 
(Fig.  692)  is  then  pushed  into  the  nostril  with  its  edge  parallel  to  the  hard 
palate.  Its  point  must  not  be  directed  upwards  for  fear  of  injuring  the 
cribriform  plate.  The  saw  is  then  carried  through  the  alveolar  border  and 
the  palate  processes  of  the  superior  maxilla  and  palate  bones,  cutting  through 
the  alveolus  of  the  incisor  that  has  been  extracted.  No  incision  must  be  made 
with  a  knife  through  the  soft  structures  of  the  hard  palate  as  they  are 
divided  readily  and  with  less  hEemorrhage  by  the  saw.  Care  must  be  taken 
not  to  saw  so  far  as  to  injure  the  soft  palate.  A  smaller  saw  is  then  taken,  and 
the  nasal  process  divided  at  the  level  of  the  lower  margin  of  the  orbit,  so  that 
the  posterior  extremity  of  the  incision  shall  correspond  to  the  hue  of  the 
articulation  between  the  superior  maxillary  and  the  ethmoid  bones.  The  saw 
is  then  carried  throuu;h  the  malar  bone  in  such  a  direction  as  to  reach  the 


Fig. 


696.— Line  of  Iimision  in  Excision  of 
the  Upper  Jaw  by  External  Flap. 
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anterior  extremity  of  the  epheno-maxillary  fissure.  If  the  tumour  implicates 
the  malar  bone  extensively,  the  zygoma  must  be  divided  and  another  saw-cut 
carried  from  the  spheno-maxillary  fissure  through  the  frontal  process  of  the 
malar  bone. 

The  cutting-pliers  are  now  applied  first  to  the  malar  bone  and  next  to  the 
nasal  process.    One  blade  of  the  bone-forceps  (the  flat  side  being  directed  to 
the  sound  bone)  is  then  put  into  the  nose,  the  other  in  the  mouth  in  the  line 
of  the  saw-cut  already  made.    As  the  blades  are  closed  the  wedge-like  action 
of  the  forceps  forces  the  bone  outwards  and  fractures  its  posterior  attachments. 
Unless  the  bony  structures  are  extensively  destroyed  by  the  tumour,  the^  line 
of  fracture  runs  across  the  ascending  process  of  the  palate  bone  and  the  middle 
part  of  the  two  pterygoid  plates,  the  articulation  between  the  superior  maxillary 
and  the  palate  bone,  and  between  the  tuberosity  of  the  palate  bone  and  the 
pterygoid  plates  being  too  firm  to  yield.    The  bone  being  now  completely 
separated  from  its  osseous  attachments,  the  Surgeon  seizes  it  in  the  "lion 
forceps  "  with  his  left  hand  and  wrenches  it  downwards  and  outwards,  while 
he  cuts  away  the  soft  palate  from  its  attachment  to  the  bone,  care  being  taken 
not  to  cut  it  through  vertically.    If  at  this  stage  the  superior  maxillary  nerve 
is  seen,  it  must  be  cut  through.    The  parts  of  the  pterygoid  muscles  attached 
to  the  portions  of  the  pterygoid  plates  that  are  removed  can  be  torn  thi-ough 
with  a  little  help  from  the  scalpel  or  scissors.    If  the  bone  is  too  much  broken 
up  by  the  tumour  to  be  held  by  the  lion-forceps,  it  can  usually  be  drawn 
forwards  by  the  fingers.    As  soon  as  the  bone  comes  out,  a  dry  sponge  must 
be  forced  into  the  cavity  to  arrest  haemorrhage,  while  the  mouth  and  fauces 
are  cleared  of  blood,  and  the  patient,  who  at  this  stage  has  often  partly 
regained  consciousness,  is  again  brought  under  the  influence  of  the  anesthetic. 
HEemorrhage  from  the  terminal  branches  of  the  internal  maxillary  must  then 
be  arrested  by  the  actual  cautery,  or,  if  possible,  by  ligature.    When  all 
bleeding  has  ceased,  the  whole  cavity  must  be  carefully  examined,  and  any 
remaining  fragments  of  the  growth  must  be  removed  either  with  scissors  or 
with  Paquelin's  cautery.    If  the  whole  growth  is  undoubtedly  removed,  the 
cavity  is  then  touched  with  a  solution  of  chloride  of  zinc  (gr.  40  to  5]'),  care 
being  taken  that  none  of  the  fluid  passes  down  the  throat.    It  should  then  be 
sprinkled  with  iodoform  in  crystals,  and  the  cheek  flap  laid  down.    If  there  is 
any  doubt  about  the  complete  removal  of  the  growth.  Heath  recommends  that 
some  strips  of  lint  spread  with  chloride  of  zinc  paste  should  be  laid  in  the 
cavity.    Some  pieces  of  dry  lint  may  be  placed  over  these  to  prevent  any  of 
the  paste  flnding  its  way  into  the  throat.    The  flap  must  be  retained  in  situ 
by  strong  metallic  sutures  or  hare-lip  pins  through  the  lip,  and  by  finer  sutures 
of  catgut,  horse-hair,  or  silk,  along  the  other  lines  of  incision.  However 
much  the  skin  may  have  been  stretched  and  thinned,  none  should  be  removed 
unless  it  has  been  actually  infiltrated  by  the  tumour.    The  after-treatment 
consists  in  syringing  the  cavity  out  daily  with  Condy's  fluid  and  water,  and 
sprinkling  the  raw  surface  with  a  little  iodoform  by  means  of  a  camel's-haiT 
pencil.    There  is  nothing  so  efficient  as  iodoform  in  the  prevention  of  decora- 
position  in  these  cases,  and  by  its  use  the  danger  of  septic  poisoning  or  septio 
pneumonia  is  greatly  diminished.    After  cicatrization  is  complete,  the  patient 
is  fitted  with  a  proper  obturator,  and  the  deformity  resulting  is  far  less  than 
might  have  been  anticipated. 

Hesnlts. — The  result  of  operations  for  the  removal  of  the  upper  jaw  is  very 
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satisfactory,  so  far  as  the  operation  itself  is  concerned.  Though  most  serious, 
the  operation  is  not  very  dangerous.  Of  17  consecutive  cases  collected  by 
Hutchinson  as  having  been  practised  in  the  London  hospitals,  it  was  successful 
in  14  ;  and  of  16  cases  (10  of  total  and  6  of  partial  removal)  done  by  Esmarch, 
13  were  successful  (viz.,  8  of  the  former  and  5  of  the  latter).  So  far  as  recur- 
rence of  the  disease  is  concerned,  all  will  depend  on  the  nature  of  the  tumour, 
and  the  extent  of  the  operation.  If  the  disease  be  malignant  or  even  myeloid, 
speedy  recun-ence  will  certainly  ensue  if  partial  excision  or  scooping  be  prac- 
tised. Nothing,  indeed,  can  be  more  disastrous  than  the  result  of  partial 
operations  in  these  cases.  Even  though  the  whole  maxilla  be  excised,  the 
incisions  being  carried  wide  of  the  disease,  recurrence  is  the  almost  invariable 
rule,  though  the  more  complete  operation  secures  longer  immunity.  The 
liability  to  recurrence  is  remarkable  in  these  cases,  when  we  consider  how 
isolated  the  upper  jaw  is,  being  bounded  on  three  sides  by  the  cavities  of  the 
mouth,  nose,  and  orbit,  and  how  completely  it  can  be  excised.  It  is,  I 
believe,  mainly  due  to  two  causes — early  implication  of  the  soft  parts,  and 
extension  of  the  mischief  through  the  fissures  and  sinuses  behind  the  bone. 
These  recurrent  malignant  growths,  after  removal  of  the  primary  tumour,  do 
not  admit  of  extirpation.  When  the  tumour  is  benign,  the  residt  is  most 
satisfactory,  and  the  cure  usually  complete. 

Tumours  tliat  spring  from  "beliiud  the  Superior  Maxilla  have  already 
been  adverted  to  in  speaking  of  naso-pharyngeal  tumours  (p.  576),  and  in 
discussing  the  diagnosis  of  tumours  of  the  upper  jaw  (p.  613).  They  may 
grow  from  the  sphenoid  bone,  or  from  some  of  the  deep  cavities  lying  between 
it,  the  palate  bones,  and  the  ethmoid,  constituting  various  forms  of  naso- 
pharyngeal, palatine,  or  naso-palatine  polypi.  Formerly  these  tumours  were 
either  left  untouched,  or  were  extirpated  together  with  the  superior  maxilla  or 
after  its  removal.  Of  late  years  various  operations  have  been  devised  without 
the  necessity  of  removing  that  bone,  which  is  either  turned  up,  down,  or  on 
one  side.  The  best  operation  on  the  whole  for  their  removal  is  Langenbeck's 
Osteoplastic  Section  of  the  Superior  Maxilla,  with  displacement  of  that 
I  bone.  The  first  operation  was  performed  in  1859.  Up  to  1877,  Langenbeck 
I  had  performed  it  13  times,  with  10  complete  cures  and  3  deaths.  It  has  been 
I  performed  in  Germany  also  by  Esmarch,  Wagner,  Simon,  Nussbaum,  and 
Billroth.  The  last  two  performed  it  for  removal  of  the  superior  maxillary 
nerve  for  neuralgia.  In  America  it  has  been  performed  twice  by  Cheever. 
In  one  case,  it  was  done  for  removal  of  a  tumour  growing  from  the  body  of 
the  sphenoid  bone  ;  the  tumour  recurred,  and  the  operation  was  repeated  at 
the  end  of  eleven  months,  with  perfect  success.  In  the  other  case,  both  bones 
were  displaced  at  the  same  operation  ;  but  the  patient  died  on  the  fifth  day 
of  "  prostration  with  excitement."  In  Langenbeck's  first  operation,  the 
incision  was  made  from  the  middle  of  the  nasal  eminence  of  the  frontal  bone 
towards  the  right,  over  the  nasal  process  of  the  superior  maxilla  and  down- 
wards to  the  ala  of  the  nose.  The  edges  of  the  wound  were  dissected  up  so 
as  to  expose  the  whole  nasal  process  and  the  nasal  bone,  the  periosteum 
remaining  untouched.  The  cartilaginous  portion  of  the  nose  was  separated 
from  its  bony  attachments.  The  nasal  bone  was  then  cut  through  with  bone- 
forceps,  close  to  the  septum,  and  upwards  as  far  as  the  frontal  bone  ; 
by  a  second  cut  the  nasal  process  of  the  superior  maxillary  was  divided 
into  the  antrum.    The  cut  ended  where  the  nasal  process  of  the  superior 
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maxillary  bone  forms  the  lower  border  of  the  orbit.  The  upper  part  of  the 
nasal  process  of  the  superior  maxillary  and  the  nasal  bone  were  then  prised 
up  and  were  turned  on  to  the  forehead,  being  still  attached  by  periosteum 
and  mucous  membrane.  The  nose  was  then  fully  opened,  and  the  polypus 
was  removed.  The  bones  were  then  replaced  and  supported  in  position  by 
a  plug  of  charpie.  The  wound  healed  readily,  and  there  was  no  exfoliation 
of  bone.  Langenbeck's  second  operation  was  undertaken  for  a  tumour 
springing  from  behind  the  superior  maxillary  bone  in  the  pterygo-maxillary 
fossa.  Two  incisions  were  made  ;  the  first  began  at  the  insertion  of  the  ala 
nasi  and  ran  along  the  lowei'  border  of  the  malar  bone,  describing  an  arch 
with  the  convexity  downwards  and  terminating  at  the  middle  of  the  zygoma ; 
the  second  began  at  the  nasal  notch  of  the  frontal  bone,  and,  following  the 
lower  margin  of  the  orbit,  crossed  the  frontal  process  of  the  superior  maxillary 
bone,  and  joined  the  lower  incision  at  its  outer  extremity.  The  soft  parts 
were  not  dissected  up.  The  lower  incision  was  then  carried  to  the  bone,  and 
the  masseter  dissected  from  its  attachment  to  the  malar  bone.  By  depressing 
the  lower  jaw  so  as  to  remove  the  coronoid  process  out  of  the  way,  the  finger 
could  be  forced  in  front  of  the  anterior  border  of  the  temporal  muscle 
into  the  spheno-maxillary  fossa,  which  was  dilated  by  the  tumour,  into  the 
nose  through  the  spheno-palatine  foramen.  A  narrow  saw  was  now  passed 
along  the  finger — its  point  being  protected  by  the  forefinger  of  the  left  hand 
introduced  into  the  nostril — and  a  cut  was  made  directly  forwards  through 
the  ascending  process  of  the  palate  bone  and  the  body  of  the  superior 
maxillary  bone,  across  the  cavity  of  the  antrum,  parallel  to  the  hard  palate 
and  immediately  above  it,  terminating  at  the  anterior  naris.  The  upper  incision 
was  now  deepened,  and  the  soft  parts  were  raised  from  the  floor  of  the  orbit 
and  from  the  angle  between  the  zygoma  and  the  malar  bone  :  and,  the  saw 
being  again  introduced,  a  cut  was  made  through  the  malar  bone  into  the 
spheno-maxillary  fissure,  and  thence  across  the  floor  of  the  orbit  as  far  as  the 
lachrymal  bone.  The  wedge-shaped  piece  of  the  superior  maxillary  bone 
included  between  these  cuts  was  now  attached  only  by  its  conections  with  the 
nasal  and  frontal  bones,  and  by  the  soft  parts  covering  it,  which  were  un- 
touched. By  introducing  an  elevator  into  the  cut  in  the  malar  bone,  the 
whole  piece  was  lifted  up,  bending  upon  its  attachment  to  the  nasal  and 
frontal  bones  as  upon  a  hinge,  until  it  was  completely  turned  inwards  and 
upwards  over  the  opposite  side  of  the  face.  The  tumour,  which  was  found 
to  have  extensive  connections  in  the  pterygo-maxillaiy  region,  was  now 
removed.  The  bone  was  then  replaced,  and  "the  wound  closed.  On  the  sixth 
day,  the  greater  part  of  the  wound  was  healed  ;  on  the  sixteenth  the  wound 
had  completely  healed,  and  no  mobility  could  be  felt  in  the  bone. 

Ollier's  and  Lawi-ence's  operations,  which  are  adapted  specially  to  tumours 
of  the  nasal  fossEe,  have  been  already  described. 

DISEASES   OF    THE    LOWEK  JAW. 

Abscess  in  the  Lower  Jaw — CIn-onic  abscesses,  causing  "expansion  of 
the  bone,"  have  been  met  with  in  the  lower  jaw.  They  may  arise  in  connec- 
tion with  the  fang  of  a  diseased  tooth,  or  from  suppuration  of  a  dentigerous 
cyst.  If  the  shell  of  bone  surrounding  the  pus  be  veiy  dense  they  may 
resemble  solid  tumours.    Their  treatment  presents  nothing  peculiar. 
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Acute  Suppurative  Periostitis  is  occasionally  met  with  ia  the  lower 
jaw.  It  probably  is  dependent  on  carious  teeth,  but  the  immediate  cause 
seems  usually  to  be  exposure  to  cold,  such  as  riding  in  a  train  facing  an 
open  window.  The  disease  is  characterized  by  rapid  swelling,  with  tension 
aad  redness  of  the  skin.  A  large  abscess  quickly  forms,  surrounding  the  bone, 
usually  limited  to  one  side,  about  the  angle.  The  swelling  extends  downwards 
into  the  neck,  and  tends  to  point  externally.  On  opening  the  abscess  a  large 
pai't  of  the  bone  can  be  felt  bare  and  denuded  of  its  periosteam.  If  the  pus 
be  let  out  early,  free  drainage  provided,  and  decomposition  prevented,  no 
necrosis  may  take  place.  It  is  usually  necessary  to  make  the  incision 
externally,  as  the  pus  extends  too  far  in  the  neck  to  allow  of  sufficient  drainage 
being  provided  from  within  the  mouth. 

Necrosis  of  the  Lower  Jaw  has  been  already  described  (p.  604). 

Tumours  of  the  Lower  Jaw. — The  lower  jaw  is  a  common  seat  of 
tumours.  Simple  Epulis,  Ilyeloid  Sarcoma  of  the  alveolar  border,  Epithelioma 
of  the  Gum  implicating  the  bone,  and  Dentigerous  Gi/sts,  have  been  already 
described  with  tumours  of  the  alveolar  borders  and  of  the  upper  maxilla  ; 
they  are,  however,  all  more  common  in  the  lower  jaw  than  in  the  upper. 

Cysts  of  the  Lower  Jaw. — Single  cysts,  containing  a  glaiiy  or  mucous 
fluid  in  which  cholesterine  crystals  are  often  seen,  are  not  uncommon  in  the 
lower  jaw.  They  cause  a  painless,  slow  enlargement  of  a  limited  portion  of 
the  bone.  At  first  the  fluid  is  surrounded  by  a  solid  bony  wall,  through  which 
no  fluctuation  can  be  felt,  and  in  this  stage  they  have  been  mistaken  for  solid 
tumours.  As  the  wall  becomes  thinner,  fluctuation  and  egg-shell  crackling 
can  be  felt.  They  originate  in  connection  with  a  tooth,  but  their  mode  of 
origin  is  not  very  clear.  Sometimes  in  extracting  a  painful  tooth  a  small 
cyst,  seldom  more  than  a  quarter  of  an  inch  in  diameter,  is  found  attached  to 
a  fang.  These  cysts  are  developed  beneath  the  periosteum  of  the  fang, 
and  hence  have  been  termed  periosteal  cysts.  Tomes  believes  they  are  of 
inflammatory  origin,  and  the  fact  that  their  contents  have  the  appearance  of 
inspissated  pus  bears  out  this  view.  Whether  the  single  cysts  are  of  a  similar 
origin  is  not  certain. 

MtoUilocular-cysts,  which  have  also  been  described  under  the  names  of 
cystic  sarcoma,  adenoma,  and  flbro-cystic  tumours  of  the  jaw,  although 
occasionally  met  with  in  the  upper  jaw,  are  infinitely  more  common  in  the 
lower.  These  tumours  are  of  slow  growth,  but  may  reach  a  great  size  ;  they 
are  composed  of  cysts  varying  in  size,  and  having  more  or  less  solid  matter 
between  them.  The  walls  of  the  cysts  are  sometimes  thin  and  membranous, 
sometimes  composed  of  tissue  appearing  to  the  naked  eye  as  fibrous  tissue! 
while  in  other  cases  bony  lamella3  enter  largely  into  their  composition,  so  that 
on  pressure  they  occasionally  communicate  the  semi-crepitant  sensation 
peculiar  to  cystic  expansions  of  osseous  structures.  The  fluid  contained  in 
these  cysts  is  viscid,  and  usually  semi-transparent,  yellowish  or  bloody.  Most 
commonly  these  tumours  run  a  simple  course,  but  occasionally  they  have  been 
known  to  recur  after  removal  and  infect  surrounding  parts.  The  origin  of 
these  cysts  formed  the  subject  of  a  most  interesting  lecture  delivered  by 
F.  S.  Eve  at  the  Royal  College  of  Surgeons.  He  confirmed  the  fact  already 
noted  by  several  observers  that  the  solid  part  of  these  tumours  is  composed 
of  in-egular,  branching  columns  of  small  round  epithelial  cells  resemblino- 
those  in  the  deeper  layers  of  the  epithelium  of  the  gum,  and  surrounded 
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by  a  fibrous  stroma.    In  some  cases  the  cells  at  the  circumference  were 
columnar.    The  cysts  are  formed  by  colloid  degeneration  of  the  epithelial  cells. 
Eve  believes  that  he  has  demonstrated  that  the  columns  of  cells  are  formed 
by  an  ingrowth  of  the  epitheUum  of  the  gum,  and  that  tlie  starting  point  of 
the  disease  is  often  the  irritation  caused  by  a  diseased  tooth.    Falkson  and  i 
Bryk  on  the  contrary  believe  that  in  some  cases  at  least  these  cysts  have  their 
origin  in  a  persistence  of  a  portion  of  the  epithelium  forming  the  enamel  | 
organ  of  the  developing  teeth.    They  found  their  opinion  upon  the  resemblance  \ 
of  the  epithelium  cells  and  the  contents  of  the  smaller  spaces  to  those  observed  I 
in  the  enamel  organ.    The  question  of  the  origin  of  the  tumours  cannot  be  |i 
considered  to  be  finally  determined.    That  they  are  in  some  way  connected , 
with  the  teeth  is  highly  probable,  as  they  always  start  from  the  neighbourhood 
of  the  alveolar  border. 

Fibromata  and  Chondromata  are  met  with  in  the  lower  jaw,  and  spring 
either  from  the  periosteum  or  from  the  centre  of  the  bone.  They  resemble 
similar  growths  elsewhere,  and  present  nothing  peculiar. 

Osteomata  of  both  forms,  the  cancellous  and  ivory  exostosis,  are  met  with 
in  the  lower  jaw  ;  it  is  in  fact  one  of  the  most  common  seats  of  the  latter 
affection. 

Odontoma. — This  is  not  properly  a  tumour  of  the  jaw,  but  it  is  most  con- 
veniently mentioned  here,  as  closely  simulating  disease  of  the  bone.  An 
odontoma  is  the  result  of  some  pecuhar  modification  in  the  growth  of  a  tooth, 
resulting  in  the  formation  of  an  irregular  mass  of  dental  tissues  of  no  definite 
shape.  Tomes  described  one  removed  by  Sir  W.  Fergusson  as  being  "  com- 
posed of  enamel,  dentine,  and  bone  derived  from  calcification  of  remnants  of 
the  dentine  pulp,  thrown  together  without  any  definite  arrangement." 
According  to  Heath  only  8  cases  have  been  recorded,  all  m  the  lower  jaw. 
The  tumour  can  be  removed  if  its  nature  is  recognized  without  taking  away 
any  of  the  jaw-bone.  Outgrowths  from  the  fangs  of  fully  developed  teeth 
composed  of  dentine  and  cement  are  not  uncommon,  forming  the  so-called 
warty  teeth,  but  these  are  seldom  of  sufficient  size  to  be  of  any  surgical 
interest. 

Sarcomata  of  various  kinds  form  a  considerable  proportion  of  tumours  of 
the  lower  jaw.  Myeloid,  spindle-celled,  and  round-celled  sarcomata  are  all 
met  with.  The  first  is  always  central,  the  two  last  may  be  periosteal  or 
central.  Chondrifying  or  ossifying  sarcomata  are  occasionally  met  with.  The 
myeloid  tumour  usually  runs  a  simple  course,  the  other  forms  are  fii'equently 
malignant.  The  mode  of  growth  of  these  tumours  and  the  symptoms  they  gi^ 
rise  to  are  the  same  as  in  other  parts. 

Diagnosis. — In  the  lower,  as  in  the  upper  jaw,  it  is  of  great  importance  to 
diagnose  the  simple  from  the  malignant  affections  ;  as  in  the  latter  form  ol 
disease  an  operation  is  sometimes  not  advisable,  the  soft  tissues  around  the 
bone  being  implicated  to  such  an  extent  as  not  to  admit  of  removal,  and 
consequently  not  of  the  full  and  complete  extirpation  of  the  disease.  The 
malignant  tumours  may  generally  be  readily  detected  by  the  rapidity  of  their 
growth,  by  their  pulpy  or  elastic  character,  and  by  infiltration  of  neighbouriui: 
parts,  with  early  adhesion  to  the  skin  and  occasionally  by  their  implicating 
the  glands  below  the  jaw. 

Treatment. — The  treatment  of  tumours  in  the  lower  jaw  depends  in  a  great 
measure  upon  the  character  of  the  growth.    In  single  cysts  of  moderate  size, 
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with  thin  walls  aud  but  little  solid  tissue  around  the  cysts,  the  best  mode 
of  treatment  consists  in  cutting  down  through  the  gum  on  the  expanded 
portion  of  bone,  opening  the  cyst  by  mea.ns  of  the  antrum-perforator,  small 
trephine,  or  cutting  pliers,  according  to  its  size  and  the  thickness  of  its  walls  ; 
letting  out  the  contained  fluid  ;  and  then,  by  introducing  a  plug  of  lint, 
causing  the  cavity  to  granulate  from  the  bottom,  and  gradually  fo  contract. 
When  the  cysts  are  so  large  that  they  have  destroyed  the  integrity  of  the  bone, 
or  when  they  are  associated  with  a  large  quantity  of  solid  tissue,  as  in  the  true 
multilocular  cysts,  excision  of  the  diseased  bone  must  be  practised.  This,  also, 
is  the  only  plan  of  treatment  that  can  be  had  recourse  to  in  other  growths  in 
this  bone. 

Excision  of  the  Lower  Jaw. — The  operation  of  excision  of  a  portion  of 
the  lower  jaw  for  tumour  of  that  bone  was  first  performed  by  Deadrick  of 
Tennessee,  in  1810,  and  not  as  is  generally  but  erroneously  supposed,  by 
Dupuytren.  As  the  growths  for  Avhich  this  operation  is  performed  are  usually 
situated  between  the  symphysis  and  the  angle  of  the  bone,  seldom  extending 
beyond  the  middle  line,  the  operation  is  generally  limited  to  one  side  of  the 
face.  In  some  instances,  however,  the  tumour  may  encroach  so  far  that  it 
may  be  necessary  to  remove  more  than  the  half  of  the  bone  ;  and  in  other 
cases  again,  though  of  very  rare  occurrence,  the  whole  of  the  bone  has  been 
disarticulated. 

"When  the  tumour  is  of  moderate  size,  and  is  situated  about  midway  lekueen 
the  symjjhysis  and  angle  of  the  jaw,  it  may  be  reached  by  making  a  semilunar 
incision  of  sufficient  length  under  the  lower  edge  of  the  bone,  and  carrying  the 
anterior  extremity  of  it  well  forward  upon  the  chin,  but  not  dividing  the  lower 
lip,  if  it  can  be  avoided,  nor  cutting  into  the  angle  of  the  mouth ;  then  dissecting 
up  the  flap  thus  formed,  and  carrying  the  knife  cautiously  along  the  inner  side 
of  the  jaw,  so  as  to  detach  the  mucous  membrane  of  the  mouth  and  the  mylo- 
hyoid muscle  to  a  sufficient  extent.  In  doing  this,  the  hsemorrhage  is  often 
very  profuse  :  the  bleeding  from  the  facial  artery  is  particularly  forcible,  the 
blood  being  thrown  in  a  larger  and  stronger  jet  than  would  seem  possible  from 
the  size  of  the  vessel.  The  hsemorrhage  should  be  at  once  controlled  by  the 
apphcation  of  ligatures  to  both  ends  of  the  bleeding  artery,  and  to  any  other 
points  from  which  it  is  abundant.  Unless  this  be  done,  the  after-steps  of  the 
operation  will  be  rendered  much  more  obscure  and  difficult.  One  of  the  teeth 
on  each  side  of  the  tumour  having  been  previously  drawn,  the  jaw  must  now 
be  deeply  notched  through  their  alveoli  into  its  base  with  a  narrow  strong- 
backed  saw,  and  cut  through  with  pUers,  or  completely  divided  with  the  saw. 
After  the  fragment  of  diseased  bone,  with  the  attached  tumour,  has  been 
removed,  and  all  bleeding  vessels  have  been  secured,  the  flap  of  cheek  should  be 
laid  down  smoothly,  and  retained  in  situ  by  means  of  hare-lip  pins.  Occasionally 
the  dental  artery  in  the  cut  jaw  gives  trouble  ;  the  hemorrhage  from  this 
source  may  be  checked  by  the  application  of  a  piece  of  solid  perchloride  of 
iron,  or  by  touching  it  with  the  actual  cautery.  The  patient  must  at  first  be 
fed  with  slops,  which  should  be  sucked  in  through  a  tube.  At  a  later  period, 
when  cicatrization  is  well  advanced,  the  teeth  should  be  tied  together  with 
strong  silver  wirc  ;  or  a  silver  cap  should  be  fitted  upon  the  teeth  of  the  two 
portions  of  bone  that  are  left,  and  attached  by  an  elastic  spring  to  another 
silver  cap  put  on  those  of  the  upper  jaw,  so  to  prevent  the  displacement  that 
would  otherwise  occur  in  the  smaller  fragment.    Union  takes  place  after  a 
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time  by  fibrous  tissue,  which  becomes  sufficiently  dense  to  make  tlie  jaw 
strong  and  useful. 

In  those  cases  in  which  the  tumour  encroaches  wpon  the  angle  and  ramus 
of  the  jaw,  it  is  usually  better  to  remove  the  bone  at  the  articulation  on  the 
affected  side  ;  for,  if  the  articular  end  including  the  coronoid  process  be  left, 
it  will  be  displaced  forwards  and  upwards  by  the  action  of  the  temporal  and 
external  pterygoid  muscles,  and  be  a  source  of  much  inconvenience  and  irrita- 
tion to  the  patient,  not  compensated  by  any  corresponding  utility.  In  these 
cases,  the  removal  of  one  lateral  half  of  the  jaw  will  consequently  be  required, 
and  the  operation  may  be  performed  in  the  following  way.  The  patient's 
head  must  be  allowed  to  fall  a  little  backwards  so  that  the  chin  may  be  well 


Fig.  (iyr.— Excision  of  Lower  Jaw.    Soft  parts  raised. 

raised  from  the  chest.  An  incision  is  then  made,  commencing  near  the 
symphysis,  passing  along  the  under  surface  of  the  body  of  the  jaw  as  far  as 
the  angle  and  then  upwards  at  the  posterior  border  of  the  ramus  as  far  as  the 
level  of  the  lobule  of  the  ear.  If  the  tumour  be  very  lar^e  it  mav  be  necessary 
to  make  an  incision  upwards  towards  the  lip  from  the  anterior  end  of  that 
just  mentioned  or  even  to  divide  the  lip  completely,  but  this  should  be  avoided 
if  possible.  The  facial  artery  and  vein  arc  wounded  in  the  first  incision  and 
must  be  at  once  secured.  The  flap  is  then  raised  and  the  mucous  membrane 
divided  along  its  reflexion  from  the  check.  If  the  tumour  is  simple  this 
may  be  partly  done  with  a  periosteal  elevator,  the  periosteum  being  saved 
where  it  can  be  safely  taken  from  over  the  tumour.  The  knife  is  then  carried 
behmd  the  jaw  in  front  of  the  tumour  separating  the  mylo-hyoid  and  dividing 
the  mucous  membrane  in  the  floor  of  the  mouth,  care  being  taken  not  to  cut 
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away  the  genio-hyoid  and  genio-hyoglossus  muscles,  unless  the  situation  of  the 
tumour  is  such  that  this  cannot  be  avoided.  If  these  muscles  are  necessarily 
divided,  a  thick  ligature  should  be  passed  through  the  end  of  the  tongue,  which 
must  be  drawn  forwards  by  an  assistant,  lest  it  fall  backwards  into  the  pharynx 
and  thus  threaten  or  even  occasion  suffocation,  as  has  happened  to  Surgeons 
of  eminence  both  in  France  and  in  America.  The  jaw  having  been  cleared 
on  both  sides  in  front  of  the  tumour,  the  incisor  tooth  must  be  drawn  at  the 
point  where  it  is  intended  to  divide  the  bone,  and  the  saw  (Fig.  697) 
applied.  The  section  should  be  completed  with  the  saw,  as  if  the  bone 
forceps  be  used  a  jagged  edge  will  probably  be  left.  The  jaw  is  then 
seized  either  by  the  fingers  or  in  the  lion-forceps,  and  forcibly  depressed  and 
drawn  somewhat  outwards,  while  the  cheek  flap  is  pulled  upwards  so  as  to 


Fig.  698.— Excision  of  Lower  Jaw.    Disarticulation  of  Coudylc. 


'  bring  the  coronoid  process  into  view  with  the  attachment  of  the  temporal 
■  muscle,  which  must  be  divided.    If,  as  sometimes  happens,  this  cannot  be 
<  easily  reached,  the  coronoid  process  may  be  cut  through  with  a  saw  and 
:  removed  afterwards.    As  soon  as  the  bone  is  freed  from  the  temporal  muscle 
it  may  be  drawn  more  outwards  and  its  inner  side  cleared  from  the  internal 
pterygoid,  care  being  taken  to  keep  the  edge  of  the  knife  turned  towards  the 
'  bone  to  avoid  the  submaxillary  gland  and  the  lingual  nerve.    Lastly,  by 
'  forcibly  depressing  the  bone  the  condyle  is  dislocated  ;  the  external  pterygoid 
is  divided  by  a  touch  of  the  knife,  and  the  bone  then  comes  away  (Fig.  G98). 
During  this  stage  of  the  operation  care  must  be  taken  not  to  divide  the 
internal  maxillary  artery,  which  lies  close  to  the  neck  of  the  bone  between  it 
and  the  internal  lateral  ligament.    If  the  bone  be  twisted  too  much  outwards 
the  condyle  will  pass  under  the  artery,  which  is  then  torn  through  or  cut. 
Should  the  artery  be  divided,  it  must  be  ligatured,  or  if  it  be  cut  very  close 
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to  the  main  trunk  it  may  be  necessary  to  tie  that  immediately  below  tlie  poiui 
at  which  it  divides  into  the  temporal  and  intei-nal  maxillary.  In  depressing 
the  bone  to  reach  the  temporal  muscle  and  the  joint,  care  must  be  taken  not 
to  use  too  much  force,  lest  it  happen  that  the  ramus  give  way,  having  been 
weakened  by  the  disease  ;  this  accident  causes  a  good  deal  of  difficulty  in 
disarticulation,  which  can  be  accomplished  only  by  seizing  the  fragment  leii 
behind  in  necrosis-forceps,  thus  dragging  it  forwards  and  then  dividing  the 
muscle  and  capsule.  When  the  operation  is  completed  the  raw  surface  should 
be  touched  with  a  solution  of  chloride  of  zinc  and  sprinkled  with  iodoform. 
The  flap  is  then  brought  down  and  secured  with  sutures,  a  drainage-tube  beiuij 
inserted  at  the  lower  and  posterior  angle  of  the  wound.  If  the  symphysis  havi 
been  removed  the  root  of  the  tongue  must  be  stitched  forwards  and  the 
ligature  through  its  tip  must  be  retained  for  a  few  days  till  all  danger  of  its 
falling  backwards  into  the  pharynx  is  past,  so  that  it  may  be  drawn  forward 
if  necessity  arises.  When  cicatrization  is  complete  a  dense  mass  of  fibroi 
tissue  is  formed  in  the  place  of  the  jaw,  and  comparatively  little  deformit} 
results. 

Diseases  of  the  Temporo-Maxillary  ARTicuLATioif. — The  articulation 
of  the  jaw,  though  less  frequently  diseased  than  most  other  joints,  is  liable  t<i 
the  same  afPections  as  similar  parts  elsewhere.  Chronic  Rheumatic  Arthri- 
tis of  the  temporo-maxillary  articulation  has  been  already  described  (p.  357). 
Acute  Arthritis,  terminating  in  destruction  of  the  joint  and  fibrous  or 
osseous  ankylosis,  most  commonly  occurs  in  consequence  of  disease  of  the 
middle  ear  in  scarlet  fever.  According  to  A.  E.  Barker,  who  has  specially 
called  attention  to  this  form  of  disease,  it  is  met  with  almost  exclusively  in 
children,  and  is  due  to  the  persistence  of  a  hiatus  in  that  part  of  the  tympanic 
plate  forming  the  floor  of  the  meatus  and  the  roof  of  the  articulation.  This 
hiatus  is  always  present  in  infancy,  and  may  remain  in  adult  life.  The  disea.st 
may  result  also  from  necrosis  of  the  bone  in  chronic  suppurative  inflammation 
of  the  middle  ear  after  fevers.  The  symptoms  are  those  met  with  in  other 
joints — acute  pain,  redness,  swelling,  and  the  formation  of  abscesses  discharg- 
ing either  on  the  cheek  or  by  the  ear.  The  treatment  consists  in  rest  and 
opening  the  abscesses.  Ankylosis  of  the  Jaw  may  be  fibrous  or  osseous. 
It  necessarily,  even  if  affecting  one  side  only,  prevents  mastication.  If  fibrous, 
it  may  be  treated  by  forcibly  opening  the  mouth  imder-  chloroform  by  mean- 
of  a  screw-gag,  or  of  an  apparatus  specially  constructed  for  the  purpose,  aft' 
which  a  wedge  may  be  placed  between  the  teeth  to  keep  them  apart.  Thr 
treatment  is  painful,  and  has  to  be  repeated  at  intervals  for  some  time,  lest  the 
articulation  become  again  stiffened.  It  is  not  usually  veiy  satisfactory.  Spauton 
has  succeeded  in  producing  a  better  result  by  dividing  the  fibrous  bands  in  tin 
articulation  by  means  of  a  tenotome  passed  into  it.  In  firm  fibrous  ankylosi.- 
in  which  other  means  have  failed,  or  in  osseous  ankylosis,  the  only  treatment 
hkely  to  be  followed  by  good  residts  is  excision  of  the  condyle  of  the  jaw.  This 
is  best  done  by  an  incision  carried  along  the  lower  border  of  the  zygoma  from 
immediately  in  front  of  the  ear,  avoiding  the  temporal  artery,  to  the  malar 
bone.  From  the  middle  of  this  a  short  vertical  incision  may  be  carried  down- 
wards, for  about  three-quarters  of  an  inch,  dividing  the  skin  and  fat  only. 
The  masseter  is  then  separated  from  the  zygomatic  arch,  as  far  as  it  is  exposed, 
by  the  scalpel  and  periosteal  elevator.  The  neck  of  the  bone  is  thus  fully  ex- 
posed, and  must  be  carefully  cleaned  with  a  narrow  elevator,  keeping  close  to 
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the  bone  so  as  to  avoid  injuring  the  facial  nerve  or  internal  maxillary  artery. 
The  neck  of  the  bone  is  then  divided  with  a  narrow  chisel.  After  this,  if  the 
ankylosis  is  fibrous,  it  may  be  possible  to  lever  the  condyle  out  with  an  ele- 
vator ;  if  it  is  osseous,  a  second  section  of  the  bone  must  be  made  ^vith  the 
chisel  immediately  below  the  zygoma.  This  operation  has  been  successfully 
performed  by  Davies-Colley,  C.  Heath,  and  others.  The  result  is  usually  very 
satisfactory.  Humphry,  of  Cambridge,  also  successfully  removed  the  condyle 
ill  1856  for  rheumatoid  arthritis. 

J.  E.  Mears,  of  Philadelphia,  has  successfully  operated  on  four  cases  from 
within  the  mouth.  He  first  passes  a  sharp  bistoury  between  the  masseter  and 
the  bone  at  the  level  of  the  last  molar  tooth,  and  then  saws  through  the 
ramus  at  that  point.  The  soft  parts  are  then  separated  from  the  bone  above 
the  section  by  a  periosteal  elevator,  and  the  insertion  of  the  temporal  muscle 
ilivided  with  a  probe-pointed  bistoury.  The  bone  is  then  seized  in  the  lion 
forceps  and  an  attempt  made  to  wrench  it  out.  If  the  ankylosis  is  bony,  the 
neck  probably  fractures,  and  is  then  smoothed  down,  and  as  much  as  may  be 
necessary  removed  by  a  chisel.  •  Hsemorrhage  is  arrested  by  pressure.  The 
internal  maxillary  artery  is  avoided  by  keeping  the  instruments  close  to  the 
bone,  but  the  inferior  dental  nerve  and  artery  are  necessarily  divided.  The 
facial  nerve  on  the  other  hand  is  not  in  danger,  nor  is  there  any  external  scar. 
The  results  of  his  cases  were  most  satisfactory. 

Enlargement  of  the  Condyle  of  the  Jaw  is  a  rare  condition  occasion- 
ally met  with.  There  is  great  and  irregular  increase  in  size  of  the  condyle, 
apparently  due  to  the  formation  of  ossifying  cartilaginous  outgrowths  similar 
to  those  of  rheumatoid  arthritis.  In  a  case  of  this  kind  recorded  by  Adams, 
other  joints  were  similarly  affected.  In  two  other  cases  recorded  by  McCarthy 
and  C.  Heath,  there  were  no  signs  of  general  articular  aifection.  In  Heath's 
case  the  chin  was  thrown  over  to  the  opposite  side,  and  great  deformity 
resulted.  The  diseased  condyle  was  successfully  removed.  It  measured  one 
inch  and  three-quarters  from  before  back  and  one  inch  across.  The  improve- 
ment in  the  appearance  and  in  the  utility  of  the  jaw  was  very  marked. 

Spasmodic  Closure  of  the  Jaws. — Spasmodic  closure  of  the  jaws,  lasting 
weeks  or  months,  and  often  accompanied  by  considerable  pain,  is  not  an 
uncommon  result  of  retention  of  the  wisdom  tooth,  either  from  faulty  position, 
or  from  the  second  molar  not  allowing  room  for  it  to  reach  the  surface.  It 
occurs  between  the  ages  of  20  and  36,  at  the  period  at  which  the  wisdom  tooth 
should  be  cut.  Chloroform  must  be  administered,  and  the  mouth  gagged 
open.  The  second  molar  must  then  be  extracted  to  give  room  for  the  wisdom 
tooth,  after  which  the  symptoms  soon  subside. 

Permanent  Closure  of  the  Jaws  may  be  due  to  ankylosis  of  the  joint,  as 
aheady  described.  It  is  perhaps,  however,  more  commonly  the  result  of  con- 
traction of  cicatrices,  resulting  from  cancrum  oris,  or  from  gangrenous 
stomatitis  following  the  excessive  administration  of  mercury,  or  more  rarely 
from  extensive  necrosis.  When  the  mucous  membrane  has  been  destroyed  by 
ulceration  from  the  one  alveolar  border  to  the  other,  the  resulting  cicatrix 
binds  the  jaws  so  firmly  together,  that  not  only  is  movement  impossible,  but 
the  inside  of  the  cheek  is  in  such  close  contact  with  the  teeth,  that  there  is 
scarcely  room  to  pass  a  director  between  them.  Under  these  circumstances  it 
is  evident  that  little  can  be  done  to  reUeve  the  patient  from  within  the  mouth. 
Division  of  the  cicatrix  followed  by  forcible  extension  has  been  recommended 
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and  practised,  but  nevev  with  any  good  result.  As  the  raw  surface  heals,  the 
contraction  necessarily  recurs,  and  the  last  state  of  the  patient  is  much  the 
same  as  the  first.  Mears,  however,  states  that  contraction  is  less  likely  to 
recur  if  the  bands  are  slowly  divided  by  means  of  a  ligature  passed  round 
them  from  within  the  mouth.  If  the  band  Avere  very  narrow,  and  healthy 
mucous  membrane  existed  on  each  side,  which  could  be  drawn  in  by  contrac- 
tion of  the  sore  in  healing  while  the  mouth  was  gagged  open,  some  benefit 
might  result,  but  practically  such  a  condition  is  never  met  with.  Various 
attempts  at  plastic  operations,  similar  to  those  performed  for  faulty  cicatrices 
in  the  skin,  have  been  suggested  and  attempted,  but  no  good  result  has  been 
obtained.  In  order  to  relieve  this  distressing  deformity,  Esmarch,  of  Kiel,  in 
1855,  suggested  division  of  the  jaw  and  the  formation  of  a  false  joint  in  front 
of  the  cicatricial  bands.  About  the  same  time,  Rizzoli,  of  Bologna,  made  a 
similar  suggestion.  In  Rizzoli's  method  the  jaw  is  simply  divided  from  within 
the  mouth  by  a  pair  of  strong  cutting  pliers  ;  in  Esmarch's  operation  a  wedge- 
shaped  piece  of  bone  with  the  apex  towards  the  alveolar  border  is  removed  by 
a  saw  from  an  incision  made  from  outside  at  the  lower  border  of  the  jaw. 
The  performance  of  the  operation  is  suflRciently  easy,  but  considerable  diffi- 
culty is  found  in  maintaining  the  movement  between  the  fragments  after 
cicatrization  is  complete.  The  tendency  to  re-union  by  bone,  or  by  fibrous 
tissue  so  dense  as  to  prevent  all  movement,  is  certainly  less  when  a  con- 
siderable piece  of  the  jaw  is  removed.  C.  Heath,  who  was  one  of  the  first  to 
perform  the  operation  in  this  country,  expresses  a  strong  preference  for 
Esmarch's  operation.  In  one  case  operated  on  by  him  by  this  method  in 
1864,  the  patient  was  found  to  have  good  use  of  the  sound  side  of  the  jaw  in 
1880.  The  wedge  of  bone  removed  measured  seven-eighths  of  an  inch  at  the 
lower  border. 
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CHAPTER  LVII. 


PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 
By  Plastic  or  Reparative  Surgery  is  meant  the  performance  of  opera- 
tions for  the  repair  of  deficiencies  in  structure,  whether  resultmg  from  mjury, 
ft-om  disease,  or  from  malformation.  .       oa  •  . 

It  has  been  long  known  that  portions  of  the  body  may  retam  suthcient 
vitality  to  become  ao-ain  adherent,  when  attached  only  by  a  very  narrow 
tongue  of  tissue  to  Uie  part  from  which  they  have  been  all  but  sepa- 
rated   This  has  often  been  observed  in  injuries  of  the  face  and  hngers, 
portions  of  which  have  been  almost  completely  severed,  and  yet  have  united 
ao-ain  on  being  replaced.    But  there  is  a  sufficient  number  of  cases  on  record 
to  show  that  certain  parts,  when  completely  separated,  may,  after  bemg 
replaced,  again  become  adherent.    The  most  remarkable  instances  of  this  kind 
are  those  which  are  related  by  HofFacher,  and  attested  by  Chelius  and  Yelpeau 
Hoffacher  was  officially  appointed  to  attend  as  Surgeon  at  the  duels  which 
were  then,  as  now,  frequent  amongst,  the  students  at  Heidelberg  ;  and,  as  at 
these  encounters  swords  were  used,  he  had  an  opportunity  of  seeing  a  con- 
siderable number  of  incised  wounds,  and  has  related  no  fewer  than  ^xteen 
cases  in  which  portions  of  the  nose,  lips,  or  chin  had  been  sbced  oflf,  and 
being  put  on  again,  contracted  adhesions.    Amongst  the  most  remarkable  ot 
these,  is  one  in  which  the  end  of  the  nose  was  sliced  ofP,  and  fell  under  a  chest 
of  drawers  ;  it  was  not  found  for  some  time,  but,  on  being  recovered  and 
washed,  was  stitched  on,  and  became  firmly  attached.    In  another  instance,  a 
dog  that  was  in  the  room  snapped  up  the  detached  portion  of  the  organ  as  it 
fell  to  the  ground,  but  the  nose,  being  immediately  taken  out  of  the  animal  s 
mouth  and  put  on  again,  became  firmly  fixed. 

In  order  that  union  should  take  place  between  parts  that  have  been  separated 
completely  or  nearly  so,  and  the  rest  of  the  body,  it  is  necessary  that  they  be 
soft  and  vascular,  and  more  especiaUy  that  their  structure  be  of  a  homogeneous 
character  such  as  is  met  with  in  the  tissues  of  the  face,  where  no  very  large 
blood-vessels,  nerves,  tendons,  or  bones  are  found.  It  is  the  same  in  plastic 
operations,  which  succeed  best  under  similar  conditions  of  tissue,  and  which 
are  conducted  on  the  same  principle  as  an  attempt  at  union  in  a  partially 
severed  structure. 

It  is  principally  for  deformities  and  loss  of  the  nose  and  hp  that  plastic 
operations  are  of  much  service  ;  they  may,  however,  occasionally  be  had 
recourse  to  in  other  situations,  as  about  the  cheeks  and  eyelids.  Reference 
has  already  been  made  (Vol.  I.,  p.  898)  to  the  performance  of  plastic  opera- 
tions on  the  perinseum.  In  the  practice  of  this  very  interesting  branch  of 
surgery,  there  is  much  opportunity  for  the  display  of  manual  dexterity.  On 
this,  indeed,  almost  the  whole  success  of  the  operation  depends  ;  and  a  vast 
deal  may  be  done  in  apparently  the  most  unpromising  cases  by  skill  and 
patience.    In.  these  operative  procediu-es  the  names  of  Serres,  Dieffenbach, 
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Liston,  Syme,  rcrgusson,  Scdillot,  B.  Langenbeck,  Jobert,  and  Wolfe, 
deservedly  take  the  first  rank. 

In  performing  the  various  plastic  operations  five  methods  have  been 
employed.    In  the  first,  the  flap  of  the  skin  that  is  intended  to  repair  the  lost 
structure  is  transplanted  from  a  distant  part,  as  the  arm.    This  operation, 
introduced  by  the  Italian  Sui'geon,  Tagliacotius,  in  the  sixteenth  century,  and 
hence  commonly  called  by  his  name,  has  in  a  great  measure  fallen  into  disuse,  on 
account  of  the  difficulty  of  its  execution,  and  the  great  uncertainty  of  obtaining 
a  successful  result.    The  second  plan,  which  was  first  practised  by  G.  Lawson 
and  subsequently  by  Wolfe,  of  Grlasgow,  consists  in  the  transplantation  of  a 
piece  of  skin  of  considerable  size  from  one  part  of  the  body  to  another,  the 
transplanted  portion  being  completely  separated  at  the  time  of  the  operation, 
and  carefully  freed  fi'om  every  trace  of  subcutaneous  fat  with  a  pair  of  shar]) 
flat  scissors.    The  third  plan  consists  in  transplanting  the  reparative  structure 
from  some  part  in  the  neighbourhood  of  the  organ  to  be  repaired  ;  the  skin 
from  the  forehead,  for  instance,  being  used  for  the  formation  of  a  new  nose  ; 
that  from  the  chin  for  the  restoration  of  a  lost  lip.    This  procedure,  which 
seems  first  to  have  been  adopted  by  the  natives  of  India  in  restoring  the  loss 
of  the  nose,  is  the  method  that  is  most  commonly  employed  in  this  country  in 
plastic  operations  on  the  face.    The  fourth  method  consists  in  loosening  the 
skua  by  a  process  of  subcutaneous  section  to  some  distance  around  the  part  to 
be  repaired,  and  then  drawing  it  forwards  with  or  without  incision  through  its 
substance.    This  gliding  operation  is  chiefly  practised  for  the  closure  of 
fistulous  openings.    The  fifth  method  is  employed  in  cases  where  an  abnormal 
fissure  exists  in  a  part.    It  consists  in  bringing  together  and  uniting  the 
edges  of  the  fissure,  after  having  pared  them  evenly,  so  as  to  expose  their 
vascular  surfaces. 

Union  in  plastic  operations  should  take  place  by  the  first  intention.  Should 
this,  however,  fail,  the  Sm-geon  need  not  despair  ;  as  the  parts  may  unite  by 
granulation,  in  a  very  satisfactory  and  complete  manner. 

For  proper  union  to  be  obtained,  it  is  necessary  that  the  edges  be  clearly 
and  evenly  cut,  so  as  to  adjust  themselves  accurately  to  one  another.  This 
may  often  be  best  effected  by  making  the  incision  in  the  part  that  is  to 
receive  the  flap  somewhat  bevelled,  thus  securing  a  more  accurate  adaptation 
of  the  edges.  After  the  flap  has  been  formed  and  the  part  in  which  it  is 
to  be  transplanted  iproperly  pared,  the  operation  should  be  delayed  a  few 
minutes  until  all  bleeding  has  ceased.  This  is  of  much  importance,  as  the  in- 
terposition of  a  layer  of  coagulated  blood  will  materially  interfere  with  mi  ion. 
In  bringing  the  parts  into  apposition,  great  care  must  be  taken  that  no  undue- 
traction  be  exercised,  lest  their  circulation  be  interfered  with,  and  their  vitality 
be  endangered.  The  parts  may  be  maintained  in  apposition  by  sutures,  collo- 
dion, or  a  strip  of  isinglass  plaster.  The  sutures  should  be  as  fine  as  possible, 
introduced  with  a  small  needle,  and  knotted  on  the  sound  parts.  Horse-hair, 
fine  catgut  or  silkworm-gut  will  be  found  the  best  materials  where  there  is  no 
strain  on  the  sutures  ;  should  there  unavoidably  be  some  strain  a  deep  metallic 
stitch  should  be  passed  to  relieve  the  finer  sutures.  Occasionally  hare-lip  pins 
may  advantageously  be  used.  The  use  of  collodion,  where  applicable,  is  of 
great  advantage,  as  it  not  only  secures  adhesion,  but,  by  excluding  the  air, 
lessens  the  chance  of  suppuration.  If  the  wound  is  large,  it  must  not  be  com- 
pletely covered  by  collodion  lest  discharges  accumulate  beneath  the  flap.  In 
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some  pai-ts  in  which  the  wound  is  moistened  by  the  secretion  of  some  neigh- 
bouring mucous  membrane  and  cannot  be  kept  dry,  as  in  the  eyelids,  wet 
boracic  acid  hut  or  boracic  acid  ointment  will  be  found  the  best  application  ; 
in  other  parts  absorbent  iodoform  or  salicylic  wool  may  be  applied,  a  small 
piece  of  the  "  protective  "  oil-silk  being  placed  next  the  wound  to  prevent  it 
fi-om  sticking.    The  wool  may  be  fixed  in  position  by  collodion. 

For  aplastic  procedure  to  succeed,  it  is  necessary  that  no  morbid  process  be 
going  on  in  the  seat  of  operation ;  and  not  only  that  none  be  actually  in 
progress,  but  that  all  have  ceased  for  some  considerable  time.  This  is  more 
particularly  the  case  when  the  deformity  has  resulted  from  strumous  ^  or 
syphihtic  ulceration.  In  such  cases  it  is  necessary  to  see  that  the  constitution 
is  sound,  as  well  as  that  all  local  disease  has  been  eradicated  ;  otherwise  the 
irritation  of  the  operation  might  set  it  up  again,  and  the  new  flap  might  be 
invaded  and  destroyed.  From  want  of  this  precaution,  I  have  more  than 
once  seen  disappointment  result.  When  an  operation,  as  on  the  nose  or  lip, 
is  performed  for  epithelioma  or  rodent  ulcer,  ablation  of  the  morbid  part  and 
the  plastic  operation  may  be  done  at  the  same  time — the  afPection  being  a 
local  one.  As  a  general  rule,  plastic  operations  practised  for  the  repair  of 
mutilations  from  injury  or  of  congenital  deficiencies,  are  more  successful  than 
those  that  are  performed  after  disease. 

No  routine  system  of  treatment  should  be  adopted  ;  but  a  few  days  of  rest, 
good  diet,  and  a  dose  or  two  of  aperient  medicine,  may  be  prescribed  before 
the  operation  is  proceeded  with.  In  the  after-treatment  of  the  case,  a 
nourishing  but  unstimulating  regimen  should  be  observed. 

Faulty  Cicatrices  about  the  face  and  neck  often  occasion  much  deformity 
and  annoyance,  and  may  require  a  plastic  operation  for  their  removal.  Those 
resulting  from  burns  have  already  been  considered,  as  also  their  treatment 
(Vol.  I.,  p.  393  et  seq.)  When  due  to  other  causes,  such  as  the  unskilful 
opening  of  strumous  abscesses,  or  the  healing  of  wounds  with  dirt  or  grains  of 
gunpowder  imbedded  in  them,  being  puckered,  depressed,  adherent,  or  dis- 
coloured, much  may  be  done  by  proper  surgical  means  to  remove  the 
disfigurement  they  occasion.  This  is  best  done  by  dissecting  them  out 
cleanly,  then  loosening  the  edges  of  the  cut  by  running  the  point  of  the 
scalpel  under  the  skin,  so  that  they  may  be  brought  together  without 
puckering,  and  then  uniting  them  by  means  of  horse-hair  or  fine  catgut 
sutures  passed  by  a  round  sewing-needle. 

Burow's  Operation. — A  plastic  operation  specially  suited  for  the  repair 
of  deformity  consequent  on  the  removal  of  morbid  growths  from  the  cheeks 
and  other  parts  of  the  face,  has  been  introduced  by  Burow,  a  Polish  Surgeon, 
and  successfully  performed  by  Stokes  (Fig.  699).  The  steps  are  as  follows. 
The  growth  to  be  removed  is  included  in  three  incisions,  1,  2,  3  ;  and 
the  integuments  from  which  it  springs  are  then  carefully  dissected  off, 
leaving  a  raw  triangle,  the  apex  of  which  is  on  one,  the  base  on  the  other 
side  of  the  tumour.  The  incision  1,  4,  3,  is  then  carried  outwards  to  5,  8,  7, 
so  that  the  whole  distance  from  1  to  7  is  exactly  three  times  that  of  the  base 
of  the  raw  surface  ;  a  second  ti'iangle,  5,  6,  7,  is  then  made,  having  its  base  on 
the  outer  third  of  this  horizontal  incision.  The  two  triangles  must  be  of 
equal  size,  and  the  integuments  are  dissected  off  5,  G,  7.  There  are  thus  two 
raw  surfaces  to  be  covered  in.  This  is  done  by  dissecting  up  carefully  the 
flaps  1,  5,  6,  and  2,  3,  7.    When  this  is  done,  the  points  1  and  3,  and  5  and 
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7,  are  respectively  drawn  together,  each  by  one  suture,  and  the  two  raw 
triangular  surfaces  are  thus  covered  in. 

Plastic  operations  of  various  kinds  are  freijuently  performed  on  the  eyelids, 

Blepharoplasty,  or  the  operation  by  which  the  eyelids  are  repaired,  is 
occasionally  required  for  loss  of  substance — the  result  of  wounds,  cicatrices,  or 
operations.  It  is  less  satisfactory  in  its  results  than  most  of  the  other  plastic 
procedures  about  the  face  ;  yet  it  may,  in  some  cases,  materially  improve  the 
patient's  appearance. 

When  the  upper  eyelid  requires  repair,  the  flap  is  taken  from  the  forehead  j 
when  it  is  the  lower  lid,  from  the  cheek  or  temple.  This  operation  may  be 
performed  by  the  gliding  method,  by  twisting  a  flap  into  its  new  situation,  or 
by  transplantation  of  a  piece  of  skin.  By  the  gliding  method,  a  triangular 
flap  is  cut  and  partially  detached  (Fig.  700,  a),  and  then  drawn  gently 
forwards  until  it  corresponds  to  and  fills  up  the  gap  that  requires  repair,  when 
it  is  there  fixed  by  a  few  points  of  suture.  When  the  twisting  method  is 
employed,  an  oval  flap  is  detached  (Fig.  700,  b),  except  its  pedicle,  and 
twisted  down,  to  be  planted  on  the  raw  surface. 

Occasionally  neither  of  these  methods  is  applicable  ;  and  then  the  procedure 


Fig.  (599. — Lines  of  Incision  in  Burow's  Operation. 


Fig.  700.  — Operation  for  Eepair  of 
Eye-lid  :  (a)  Gliding  Method :  (6) 
Twisting  Method. 


that  I  successfully  adopted  in  a  case  of  which  the  annexed  cut  (Fig.  701)  is  a 
representation,  may  be  followed.  In  this  case,  which  was  that  of  a  lady  who 
had  received  a  severe  mutilation  of  the  face  by  the  explosion  of  a  ginger-beer 
bottle,  there  was  a  deep  and  hard  cicatrix  across  the  lower  eyelid,  causing 
depression  and  eversion  of  its  outer  portion,  and  adhesion  of  the  inner  part  to 
the  ball  of  the  eye.  After  dividing  the  adhesions  and  removing  the  cicatrix, 
1  made  a  semilunar  incision  so  as  to  dissect  up  the  eyelid,  and  then  fixed  it  by 
points  of  suture  in  its  new  situation,  when  it  became  firmly  adherent  (Fig. 
702),  and  scarce  any  apparent  deformity  was  left.  In  another  very  similar 
case,  in  which  a  girl  had  been  bitten  through  the  lower  eyelid  by  a  dog,  a 
similar  operation  was  practised  with  equally  good  results.  In  both  these 
cases,  the  eyeball,  having  been  injured,  had  become  atrophied,  with  opacity  of 
the  cornea.  But,  when  an  artificial  eye  was  adjusted  to  the  shrunken  globe, 
the  appearance  of  the  patient  was  most  satisfactoiy. 

Restoration  of  the  lower  eyelid  in  extreme  ectropion  by  complete  trans- 
plantation of  a  piece  of  skin  was  first  performed  by  G.  Lawson  in  1870,  and 
afterwards  by  Wolfe  of  Glasgow  in  1875,  since  which  time  it  has  been 
repeatedly  performed  with  success.  The  operation  is  thus  performed  :  the 
eyelid  is  first  freed  from  the  abnormal  situation  into  which  it  has  been  drawn 
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until  its  free  border  can  be  brought  in  contact  with  the  upper  lid,  the  two  lids 
then  being  tied  together  by  sutures  passed  through  them.  An  accurate  pattern 
of  the  raw  surface  to  be  covered  is  then  taken,  and  a  flap  of  skin  is  raised 
fi-om  the  forearm  corresponding  in  shape  but  a  little  larger  to  allow  foi- 
shrinking.  The  under  surface  of  the  flap  is  then  freed  from  every  vestige  of 
subcutaneous  tissue  with  a  pair  of  flat  sharp  scissors,  so  as  to  have  a  white 
appearance.  It  is  then  applied  to  the  raw  surface  and  united  to  the  sur- 
rounding skin  by  fine  silk  sutures.  A  dressing  of  warm  wet  boracic  acid  lint 
may  then  be  applied  and  covered  by  gutta-percha  tissue  and  cotton-wool. 
About  a  fortnight  after  the  operation,  after  the  flap  has  become  firmly  ad- 


Fig.  701.— Lower  Eyelid  deformed  by  Cicatrix.  Fig.  702.— Lower  Eyelid  after  Operation. 

herent,  the  sutures  uniting  the  lids  may  be  removed  and  the  eye  allowed  to 
open.  In  a  case  successfully  operated  on  by  Wolfe,  the  oval  piece  of  skin 
transplanted  measured  two  inches  by  one  and  a  quarter.  It  united  by  first 
intention,  without  even  desquamation  of  the  cuticle  taking  place. 

PLASTIC    SXTBGEBT   OF    THE  NOSE. 

Ehinoplastic  Operations  are  undertaken  for  the  restoration  of  a  part 
of  the  nose,  which  has  been  destroyed  by  injury  or  disease.  This  branch 
of  plastic  surgery  has  long  received  much  attention,  and  has  been  reduced 
to  distinct  rules.  Either  the  entire  nose,  or  a  portion  of  it,  may  require 
restoration. 

Columna. — When  the  columna  and  a  portion  of  the  septum  are  destroyed, 
a  large  gap  is  left  at  the  nasal  aperture  ;  and,  the  nose  becoming  flattened  in 
consequence  of  its  tip  falling  in,  great  deformity  necessarily  results.  The 
upper  lip  also,  losing  that  amount  of  support  which  it  receives  from  the 
columna,  becomes  pendulous,  projecting,  and  thickened,  thus  adding  to  the 
disfigurement.  The  restoration  of  the  columna  is  efl'ected  from  this  thickened 
and  prominent  upper  lip,  which,  by  being  reduced  in  size,  is  rendered  more 
shapely.  The  operation  consists  in  cutting  through  the  whole  lip  fi'om  above 
downwards  on  each  side  of  the  mesial  line,  so  as  to  leave  a  tongue  about  one- 
third  of  an  inch  in  width.  This  is  then  turned  up  ;  and  its  free  end  being 
well  pared,  and  the  under  surface  of  the  tip  of  the  nose  properly  freshened,  it 
is  fixed  by  means  of  a  fine  hare-lip  pin  and  twisted  suture,  which  should  be 
left  in  for  about  four  days.  Union  takes  place  in  a  few  days  ;  but  until 
this  is  firm,  the  new  columna  must  be  properly  supported  with  narrow 
strips  of  plaster  fixed  to  the  cheek  on  each  side.  No  twisting  of  this  small 
flap  is  required,  as  the  mucous  surface  speedily  becomes  cutaneous,  and  vice 
versa.    The  division  in  the  upper  lip  must  be  treated  in  the  same  way  as  an 
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ordinary  hare-lip,  and  unites  without  difficulty,  lessening  greatly  the  defonnity 
in  this  part. 

Ala. — When  one  ala  only  is  deficient,  the  rest  of  the  nose  being  sound,  one 
of  three  processes  may  be  adopted  to  remedy  the  deformity.  1.  When  a  small 
portion  only  of  the  free  border  of  the  tip  has  been  lost,  an  incision  should  be 
made  (Fig.  703)  across  the  nose,  and  the  remains  of  the  ala  and  a  portion  of 
the  nasal  integument  thus  marked  out  dissected  down,  and  attached  to  the  end 
of  the  organ.    In  this  way  a  veiy  excellent  result  may  be  obtained. 

If  the  loss  of  substance  be  greater,  a  flap  of  skin,  of  the  proper  shape, 
may  be  raised  from  the  cheek,  applied  to  the  previously  pared  edges  of  the 
part  requiring  it,  and  fixed  there  by  a  few  points  of  fine  suture. 

If  the  loss  of  the  substance  of  the  ala  be  very  considerable,  or  if  it  extend 
to  a  part  of  the  body  of  the  nose,  other  plans,  to  be  presently  described,  are 
required  for  the  repair  of  the  deformity. 
I  Entire  Nose. — Eor  the  restoration  of  the  entire  nose,  two 

procedures  have  been  employed  :  viz.,  1,  the  Tagliacotian 
Operation  ;  2,  the  Indian  Operation. 

1.  The  Tagliacotian  Operation  consists  in  taking  the 
integument  and  areolar  tissue  required  for  the  repair  of  the 
lost  organ  from  the  inside  of  the  arm.  Here  a  flap  of 
sufficient  extent  is  to  be  marked  out  and  dissected  up  with 
its  subjacent  areolar  tissue,  leaving  it  merely  attached  to  the 
limb  by  a  root  at  its  distal  end.  Some  Surgeons  attach  the 
flap  at  once  to  the  raw  surface,  but  others  recommend  that 
this  should  not  be  done  for  at  least  a  fortnight,  during 
Fin-  703  Deficiency  t\mQ  it  should  be  kept  upou  a  piece  of  wet  lint,  and 

'of  Aikof  Nose.  alloAved  to  thickcu  and  granulate.  The  remains  of  the 
deformed  nose  having  then  been  properly  pared  and  the  flap 
shaped,  they  must,  after  all  bleeding  has  ceased,  be  properly  adjusted  and 
fixed  to  one  another  by  points  of  suture.  The  arm  must  then  be  closely 
attached  to  the  head,  so  as  to  be  as  nearly  as  possible  immovable.  At 
the  end  of  about  ten  days,  when  adhesions  have  taken  place,  the  connecting 
medium  may  be  cut  across,  and  the  part  left  to  be  supported  by  the  vitality 
which  it  may  gain  from  the  new  surface  to  which  it  is  now  attached.  This 
process  is  comparatively  seldom  had  recourse  to,  for  obvious  reasons.  The 
imcertainty  of  maintaining  the  vitality  in  the  flap,  the  extreme  tediousness 
of  the  prolonged  constrained  position  in  which  it  is  necessary  to  keep  the 
patient,  and  the  great  difficulty  of  guarding  against  movements  of  the  arm, 
especially  during  sleep,  and  which,  however  slight  and  involuntary,  would 
be  sufficient  to  disturb  union  between  the  opposed  siu-faces,  and  occasion 
the  failure  of  the  operation,  have  caused  this  plan  of  procedure  to  fall  into 
disuse,  and  it  is  now,  T  believe,  universally  abandoned. 

2.  The  Indian  Operation,  a  knowledge  of  which  was  brought  to  this 
country  by  Oarpue  in  1814,  is  extremely  successful  in  its  results,  thougli 
requiring  a  good  deal  of  nicety  for  its  proper  execution.  The  operative  pro- 
cedures required  by  this  method  may  conveniently  be  divided  into  three 
stages  :  1,  the  Dissection  of  the  Flap  from  the  Forehead,  and  its  Attachment 
to  its  new  situation  ;  2,  the  Separation  of  the  Hoot  of  the  Flap  where  it  is  turned 
down  from  the  Forehead,  and  the  Formation  of  a  proper  Bridge  to  the  Nose  ; 
8,  the  Formation  of  the  Colamna  Nasi. 
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1.  Formation  and  Attachment  of  the  Flap.— In  the  shaping  of  the 
flap,'  care  must  be  taken  that  it  is  of  sufficient  size  ;  as  during  the  after-part 
of  the  treatment  it  often  has  a  tendency  to  shrink.  The  size  adapted  to  the 
particular  face  may  best  be  judged  of  by  moulding  a  thin  piece  of  gutta- 
percha to  the  nose,  then  flattening  it  out  by  dipping  it  in  hot  water,  and 
using  this  as  the  guide  for  marking  the  outline  of  the  flap  upon  the  forehead. 
This°should  be  traced  with  tincture  of  iodine,  which  will  not  be  washed  off  so 
readily  as  ink  by  the  flow  of  blood,  which  is  often  rather  free.  This  flap  should 
be  of  the  shape  shown  in  Fig.  704,  care  being  taken  that  it  is  rather  square  at  the 
angles,  and  not  too  much  rounded  off.  The  size  will  necessarily  vary  according 
to  the  extent  of  loss  that  has  to  be  repaired.  When  the  whole  of  the  nose 
requu-es  restoration,  it  is  usually  necessary  to  make  it  about  two  and  a  half  to 
three  inches  in  length,  by  about  the  same  in  width  at  the  broadest  part.  It 
may  either  be  taken  from  the  middle  of  the  forehead,  or  obliquely  from  one 
side ;  if  the  latter,  the  right  side  is  the  most  convenient.  It  must  now  be 
dissected  off  the  forehead ;  in  doing  this, 
care  must  be  taken  to  cut  the  flap  as 
thick  as  possible,  especially  at  its  root 
between  the  eyebrows.  It  must  also  be 
but  little  handled,  and  above  all,  not 
pinched,  either  with  fingers  or  forceps. 
The  dissection  should  be  commenced  at 
the  root,  so  that  the  outline  may  not  be 
obscured  by  blood  ;  and  this  part  should 
be  left  long,  in  order  to  admit  afterwards 
of  a  very  gradual  and  easy  twist.  In 
order  to  facilitate  this,  it  is  desirable  also 
to  make  the  incision  on  the  right  side  a 
little  lower  than  that  on  the  left.  After 
the  flap  has  been  raised  throughout  the 
whole  of  its  extent,  pressure  should  be 
applied  to  the  forehead  by  means  of  a  • 

sponge,  with  a  view  of  arresting  the  bleeding,  before  the  next  step  is  taken. 
This  consists  in  paring  the  surface  and  edges  of  the  stump  of  the  nose,  and 
removing  the  integuments  from  it  in  such  a  way  as  to  leave  a  triangular  raw 
surface.  In  doing  this  care  must  be  taken — whilst  a  good  base  of  attachment 
is  left — not  to  remove  the  parts  too  widely,  lest  the  cheeks  should  retract,  and 
flatten  out  the  nose.  The  integuments  also  should  be  dissected  away  in  such 
a  manner  as  to  form  a  deep  groove  shelving  inwards,  so  as  to  receive  and  hold 
the  flap  more  securely  and  with  less  overlapping  of  the  edges.  The  operation 
must  now  be  discontinued  until  ah  bleeding  has  ceased,  and  the  cut  surfaces  have 
become  glazed ;  this  point  is  of  great  importance  in  securing  direct  adhesion. 
The  bleeding  having  been  arrested  by  exposure  to  the  air,  and  by  the  torsion 
rather  than  the  ligature  of  any  spouting  branch,  the  flap  from  the  forehead 
should  be  brought  down  by  a  twist  from  left  to  right,  and  attached  by  a  few 
points  of  fine  suture  on  each  side  to  the  edge  of  the  incision,  around  the  nasal 
aperture.  A  pledget  of  soft  lint,  or  wool  greased  with  carbolic  oil,  should 
now  be  gently  insinuated  under  the  flap,  the  lower  part  of  the  incision  in  the 
forehead  drawn  together  by  a  point  of  suture,  but  not  so  as  to  constrict  the 
root,  and  the  rest  of  the  exposed  surface  covered  with  some  simple  dressing. 


Fi-.  704.- 


Uiagi-am  of  Flap  iu  BMiioplastie 
Operation. 
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The  parts  will  then  present  the  appearance  of  Fig.  700,  taken  from  a  patient 
of  ' mine  the  day  after  the  operation.  Fig.  705  represents  the  deformity  for 
which  the  operation  was  performed.  The  patient  should  be  put  to  bed  with  a 
piece  of  cotton-wool  laid  over  the  whole  of  the  face,  so  as  to  maintain  its 
temperature  ;  and,  if  it  be  winter,  he  must  be  placed  in  a  room  that  is  well 
warmed  day  and  night. 

The  dressings  must  not  be  disturbed  for  three  days  :  by  this  time,  if  all  go 
well,  the  flap  will  be  found  somewhat  tumid,  warm,  and  sensitive,  but  pale  in 
colour.  The  plug  in  the  nose  will  now  require  changing,  lest  it  be  rendered 
offensive  by  the  discharges ;  its  withdrawal  and  the  substitution  of  another 
must  be  done  with  the  greatest  gentleness,  lest  the  adhesion  of  the  flap  be 
broken  down.  If  the  sutures  produce  no  irritation,  they  may  be  left  in  till 
the  fifth  or  sixth  day,  by  which  time 
adhesion  will  be  tolerably  perfect, 
and  they  may  with  safety  be  cut  and 
withdrawn.  As  adhesion  strengthens 
and  the  vitality  of  the  flap  improves, 
it  must  be  elevated  by  putting  under- 
neath it  a  larger  plug  of  lint ;  for 
which,  after  a  time,  may  be  substi- 
tuted a  small  gutta-percha  tube 
moulded  to  the  figure  of  the  inside 
of  the  nose.  (Edema  of  a  somewhat 
solid  character  is  apt  to  come  on  in 
the  flap,  giving  it  a  white  appear- 
ance ;  but  this  is  of  little  moment, 
and  will  gradually  subside  as  the 
circulation  through  it  becomes  more  actively  established.  The  flap  gradually 
becomes  thicker  and  firmer,  throwing  out  granulations  from  its  under  surface, 
Avhich  eventually  becomes  covered  by  epithelium.  The  wound  on  the  fore- 
head must  be  dressed  like  an  ordinary  nicer.  It  usually  cicatrizes  with  great 
readiness,  and  leaves  a  remarkably  small  scar. 

2.  Separation  of  the  Root  of  the  Flap.— This  may  be  done  about  a 
month  after  the  flap  has  been  fashioned,  when  its  vascularity,  through  its 
lateral  adhesions,  will  be  perfected.  The  division  of  the  root  is  best  done  by 
passing  a  narrow-bladed  bistouiy  under  the  twist,  and  cutting  upwards 
towards  the  eyebrows,  removing  a  wedge-shaped  portion  of  the  soft  parts,  so 
as  to  make  a  smooth  and  proper  bridge. 

•6.  rormation  of  the  Columna  Nasi.— The  addition  of  the  columna  is 
now  all  that  is  wanted  to  make  the  nose  complete.  This  must  be  made  from 
the  upper  lip,  perhaps  at  the  same  time  when  the  bridge  is  fashioned  ;  and  it 
may  be  cut  and  fixed  in  the  way  that  has  been  already  described  in  speaking 
of  the  restoration  of  this  feature,  tlie  interior  of  the  apex  of  the  new  nose- 
having  been  well  pared  to  receive  it.  The  columna  must  be  well  supported 
by  means  of  a  narrow  sti-ip  of  plaster  passing  from  one  cheek  to  the  other,  and 
usually  requires  a  good  deal  of  fashioning  before  it  is  perfect ;  indeed,  this  is 
the  part  of  the  operation  that  I  have  found  always  most  troublesome,  and 
requiring  most  attention. 

The  new  nose  must  continue  to  be  supported  from  beneath,  for  some  months 
after  its  formation,  by  plugs  of  lint  or  small  gutta-percha  tubes,  as  it  will 


Fig.  705. 
Depressed  Nose 


Xew  Nose,  day  after 
Operation. 
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evince  a  gi-eafc  tendency  to  contract  and  to  alter  in  its  general  outline  and 
shape  ;  becoming,  if  the  Surgeon  bo  not  careful,  either  depressed  or  dumpy. 
The  sensibility  of  the  new  nose  is  entirely  destroyed  for  a  time  after  the 
division  of  the  bridge  ;  but  this  slowly  returns  from  all  sides,  appearing  first  in 
the  neighbourhood  of  the  adhesions  between  it  and  the  cheeks,  then  near  the 
columna,  next  in  the  bridge,  and  thus  the  organ  at  last  has  its  sensation 
restored  ;  for  this,  however,  several  months  will  usually  be  required,  and  the 
part  in  which  it  returns  last  of  all  is  its  central  portion. 

The  annexed  cuts  (Figs,  707,  708)  give  a  very  faithful  representation  of  a 
patient  on  whom  I  operated,  before  and  after  the  restoration  of  the  lost  organ. 

The  success  of  the  case  will  depend  very  greatly  upon  the  minute  attention 
which  the  Surgeon  bestows  on  the  details  of  the  operation,  and  on  the  care 
which  he  takes  in  the  after-treatment.  During  the  operation,  the  chief 
points  to  be  attended  to  are,  that  the  flap  be  made  of  sufficient  size,  that  all 


Fig.  707.— Patient  before  Rhinoplastic  I'ig.  70S.— Same  Patient  some  montlis 

Operation.  after  Operation. 


oozing  have  ceased  before  the  cut  edges  are  brought  into  contact,  and  that  no 
tension  or  constriction  be  exercised.  A  principal  source  of  failure  in  the 
operation,  or  in  the  result  so  far  as  concerns  the  after-appearance  of  the 
patient,  is  gangrene  of  the  flap,  in  whole  or  in  part,  arising  from  the  root 
being  too  narrow  or  too  tightly  twisted,  or  from  the  flap  being  too  roughly 
handled  in  its  dissection.  So  also,  if  it  be  cut  too  small  and  not  properly 
supported  afterwards,  the  result  will  not  be  very  satisfactory.  Other  acci- 
dents occasionally  happen  ;  thus,  erysipelas  may  occur  early,  destroying  the 
vitality  of  the  flap,  or  come  on  at  a  later  period,  causing  the  new  nose 
to  slough  under  the  attack  of  inflammation,  which  it  has  not  sufficient 
vitahty  to  resist,  as  happened  in  one  of  Listen's  earlier  cases  ;  or  the  new  nose 
may  be  destroyed  by  a  return  of  the  lupus  which  proved  destructive  to  the 
old  one.  Haemorrhage  also  may  occur  from  underneath  the  flap.  In  the  last 
case  operated  on  by  Listen  just  before  his  death,  and  which  was  completed 
by  Morton  at  University  College  Hospital,  hajmorrhage  to  the  extent  of  more 
than  a  pint  took  place  on  the  ninth  day,  without  any  evident  cause,  from 
under  the  flap,  and  could' be  arrested  only  by  plugging.  Further,  the  operation 
is  not  without  its  dangers.    Dieffenbach  lost  two  patients  out  of  six  on 


640     PLASTIC  SURGERY  OF  THE  FACE  AND  MOUTH. 


whom  he  operated  ;  their  constitutions  having  probably  been  in  an  unfavour- 
able state. 

The  operation  as  just  described  will  usually  be  attended  by  very  satisfactory 
results.  Of  late  years  some  modifications  have  been  introduced  into  it. 
Thus  Langenbeck  recommends  that  the  periosteum  should  be  dissected  u]j 
from  the  frontal  bone  together  with  the  skin-flap,  in  order  that,  by  the  after- 
development  of  osseous  tissue,  a  firmer  and  better  organ  should  Ije  left.  It 
has  been  feared  by  some  Surgeons  that  exposure  of  the  frontal  bone,  by 
stripping  off  its  periosteum,  would  probably  be  followed  by  necrosis,  but 
experience  has  shown  that  this  fear  is  groundless.  But  it  appears  to  me  thai 
there  are  more  serious  objections  to  "  Osteo-Rhinoplasty,"  and  that  it  is  an 
unnecessary  complication  of  the  operation  to  turn  dowm  the  pericranium 
in  the  nasal  flap,  for  two  reasons.  First,  the  pericranium  is  very  firmly 
attached  to  the  bone,  and  very  loosely  to  the  integumental  structures, 
which  glide  over  it.  From  the  bone  it  is  not  detached  without  difficulty  and 
a  certain  amount  of  scraping,  by  Avhich  its  vitality  is  likely  to  be  impaired 
to  so  great  a  degree  that  it  would  be  of  no  service  as  a  bone-producing  organ 
in  the  new  nose,  and  would  not  improbably,  when  twisted  down,  slough  from 
insufficient  vascular  supply.  Secondly,  even  if  the  periosteal  lining  of  the  new 
nose  were  to  retain  its  bone-producing  power,  it  seems  to  me  that  an  osseous 
layer  inside  that  organ  would  rather  be  a  disadvantage  than  otherwise,  and 
would  certainly  expose  it  to  great  risk  of  fracture  and  other  injm-y. 

The  operation  practised  by  Oilier  appears  to  me  to  be  less  happy  than 
many  of  that  excellent  Surgeon's  suggestions.  It  consists  in  cutting  down 
the  nasal  process  of  the  superior  maxilla,  and  then  bending  it  across  so  as 
to  form  a  kind  of  bridge,  on  which  to  sustain  the  tegumento-pericranial 
flap  deflected  from  the  forehead.  But  by  doing  this  the  lateral  supports 
to  the  bridge  of  the  new  nose  are  removed,  and  necrosis  of  the  bent  or  rather 
broken  fragment  of  bone,  which  has  actually  occurred,  is  not  an  unlikely 
accident. 

Should  the  operation  fail,  or  from  any  reason  it  be  not  advisable,  the  patient 
may  be  fitted  with  a  painted  vulcanite  nose,  attached  to  spectacles,  by  which 
the  deformity  is  most  efficiently  concealed. 

Fistulous  Openings  through  the  Nasal  Bones  leading  into  the 
interior  of  the  nose  are  occasionally  met  with.  Such  apertures  as  these 
are  best  closed  by  paring  the  edges,  and  then  bringing  forward  a  flap 
of  neighbouring  skin  by  the  ghding  operation.  In  some"  cases  of  this  kind, 
procedures  may  be  required,  in  which  the  Surgeon  may  display  much  ingenuity 
and  benefit  his  patient  greatly.  The  cuts  represent  a  case  many  years  since 
under  my  care,  before  and  the  day  after  operation,  in  which  a  large  aperture 
into  the  side  of  the  nose,  resulting  from  necrosis  of  the  left  nasal  bone 
consequent  on  scarlatina  (Fig.  709),  was  successfully  closed  by  a  flap  of  skin 
taken  from  the  forehead  by  the  twisting  process  (Fig.  710).  The  patient, 
who  was  a  child  at  the  time  of  the  operation,  has  since  grown  into  a  comely 
woman,  presenting  scarcely  a  trace  of  the  operation. 

Operation  for  Depressed  Nose.— Sometimes  the  nose  is  depressed  and 
flattened  in  consequence  of  the  loss  of  the  cartilages,  vomer,  and  septum, 
though  the  external  parts  remain  entire.  DieflPenbach  has  proposed  a  plan  for 
raising  it  by  slitting  it  longitudinally  into  three  pieces  ;  dissecting  the  lateral 
slips  fi-om  the  osseous  attachments  ;  paring  the  edges  to  such  an  extent  that 
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they  overlap,  and  stitchmg  them  together  ;  then  bringing  the  whole  organ 
forwards  by  pushing  long  hare-lip  pins  across  its  base,  so  as  to  elevate 
and  narrow  its  attachments,  which  are  brought  more  into  the  mesial  line. 
Fergusson  has  improved  this  procedure  by  not  slitting  the  nose  down,  bat 
dissecting  it  away  from  the  bones  from  within  the  nostril,  and  then  pushing 
long  steel-pointed  silver  needles  across  from  cheek  to  cheek,  and  twisting 
their  ends  over  perforated  pieces  of  sole-leather,  through  which  they  had 


previously  been  passed,  thus  bringing  the  whole  organ  bodily  forwards.  The 
columna  is  next  fashioned  in  the  way  which  has  already  been  described  ;  and 
the  nose  is  completed. 


Hare-Lip. — By  hare-lip  is  meant  a  congenital  perpendicular  fissure  or 
fissures  through  the  upper  lip,  the  result  of  an  arrest  of  development.  Without 
going  into  the  details  of  the  development  of  the  face,  the  mode  of  origin  of 
hare-lip,  cleft  palate,  and  congenital  transverse  fissure  of  the  cheeks,  or  macro- 
stoma,  may  be  made  clear  by  recalling  the  main  features  of  the  process.  The 
face  is  developed  partly  from  a  central  process,  the  fronto-nasal  plate,  descend- 
ing from  the  front  of  the  cranium  between  the  ocular  vesicles.  From  this  are 
developed  the  prominent  part  of  the  nose,  the  septum  nasi,  the  columna,  the 
central  part  of  the  upper  lip,  and  the  inter-maxillary  bone  with  the  incisor 
teeth.  The  remainder  of  the  face  above  the  line  of  the  lower  jaw  is  developed 
from  a  lateral  process  on  each  side,  the  superior  maxillary  plate,  which  gradu- 
ally grows  forwards  till  it  coalesces  with  the  vertical  process  just  mentioned. 
From  these  processes  are  developed  the  cheeks  and  the  whole  of  the  superior 
maxillary  bone,  except  the  part  of  the  palate  coiTesponding  to  the  incisor  teeth 
which,  as  already  stated,  is  formed  from  the  fronto-nasal  plate.  The  lower 
]aw,  and  the  soft  parts  covering  it,  are  formed  from  similar  processes,  the  in- 
ferior maxillary  plates  advancing  from  each  side  and  coalescing  in  the  middle 
line.  The  superior  and  inferior  maxillary  plates  coalesce  at  each  side,  leaving 
the  open  space  of  the  mouth  in  the  middle  line.    The  lines  in  which  these 


Fig.  710.— Opening  into  Anterior 
Nares  closed  by  Operation. 


Fig.  709.— Opening  into  Anterior  Nares. 
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various  processes  unite  are  roughly  indicated  in  the  diagram  on  p.  lOOC,  Vol.  I. 
The  mode  of  origin  of  the  various  deformities  of  the  face  is  therefore  evident. 
If  one  maxillary  plate  fails  to  unite  with  the  naso-frontal  in  front,  a  cleft  will 
be  left  through  the  upper  lip  on  one  side  of  the  middle  line,  forming  a  single 
hai-e-lip.  If  both  plates  fail  to  unite  a  double  hare-lip  results,  and  the  inter- 
maxillary bone  may  be  left  adherent  to  the  tip  of  the  nose  and  septum  nasi. 
If  at  the  same  time  the  development  of  the  naso-frontal  process  is  arrested, 
we  get  the  rare  condition  of  a  wide  gap  in  the  middle  line  with  absence  of  the 
incisor  portion  of  the  superior  maxilla.  If  the  anterior  parts  unite  but  deve- 
lopment is  arrested  posteriorly,  cleft  palate  results,  the  fissure  being  single,  and 
in  the  middle  line  as  far  as  the  posterior  part  of  the  premaxillary  bone.  If 
the  arrest  of  development  is  more  complete,  the  fissure  may  extend  to  the  lip, 
deviating  in  front  from  the  middle  line  as  it  passes  between  the  main  part  ol 
the  superior  maxillary  and  the  premaxillary  bone.  If  both  sides  fail  to  unite 
completely  the  fissure  is  single  behind  and  double  in  front,  passing  on  each 
side  of  the  intermaxillary  bone.  In  exceedingly  rare  cases  the  fissure  of  the 
hare-lip  has  been  seen  extending  upwards  on  one  side  of  the  nose  towards  the 
eye.  Macrostoma  or  congenital  transverse  fissure  of  the  cheeks  results  from 
arrested  union  of  the  superior  and  inferior  maxillary  plates. 

Single  Hare-lip  is  by  far  the  most  common  deformity  (Fig.  711).    In  it 
the  mesial  side  of  the  gap  is  usually  rounded  ;  the  outer  edge  is  flattened  ;  and  the 
frsenum  at  the  angle  is  long  and  subcutaneons.  When 
double  (Figs.  712,  713),  the  fissure  is  often  deeper  on 
one  side  than  on  the  otner,  and  usually  extends  into  the 
nostril,  and  is  associated  with  cleft  palate ;  though 
sometimes  it  stops  short  of  this.    In  these  cases  the 
nose  is  usually  flattened 
and  expanded,  and  be- 
tween the  fissures  there 


IMg.  ril.— Single  Hare-lip. 


Fig.  712.— Ordinary  Double 
Hare-lii3. 


Fig.  713.— Ordinary  Dotible 
Hare-lip.   Side  View. 


is  always  a  central  or  median  lobule,  consisting  of  the  intermaxillary  bones  in 
a  rudimentary  condition  ;  to  this  a  triangular  labial  nodule  is  commonly 
attached.  In  many  cases  this  is  tilted  on  its  base,  so  that  the  alveolar 
border  projects  forwards.  Sometimes  the  projection  is  so  considerable  that  it 
la  attached  to  the  tip  of  the  nose. 

The  fissure,  when  single,  may  be  confined  to  the  lip  ;  but  in  the  majority 
of  cases  it  extends  to  the  alveolus  of  the  upper  jaw,  giving  rise  to  a  deep  notch 
between  the  outer  incisor  and  the  canine  tootb.  When  it  is  double,  the  four 
incisors,  usually  imperfectly  and  irregularly  developed,  are  included  in  the 
central  intermaxillary  tubercle.  Meckel  and  Nicati  have  described  a  rare  form 
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of  hare-lip,  ill  which  the  fissure  corresponds  to  the  line  of  junction  between  the 
central  aud  lateral  incisors.  In  many  cases  the  fissure  extends  back  into  the 
palate  ;  this  more  fi'equently  happens  when  the  hare-lip  is  double,  and  in  these 
crises  every  variety  of  palatal  deformity  is  met  with  (Fig.  714). 

Median  fissure  is  so  rare  that  there  are  scarcely  any  authentic  cases  of  it 
iu  the  records  of  surgery.  Delahaye,  however,  mentions  one  instance  of  mesial 
fissure  of  the  upper  lip  with  two  lateral  fissures,  and  JSTicati  has  described  one 
ill  the  lower  lip,  the  only  case  of  the  kind  that  I  have  met  with  on  record. 

Age  for  Operation. — The  cure  of  hare-lip  can  be  effected  only  by  a  properly 
conducted  operation.  In  the  performance  of  this,  the  first  point  that  has  to 
be  detennined  is  the  age  at  which  it  should  be  done.  On  this  there  has  been 
a  good  deal  of  difference  of  opinion.  It  is  now,  however,  agreed  by  all  Sur- 
geons that  the  operation  should  be  performed  early,  before  dentition  com- 
mences. During  dentition,  I  think,  it  is  better  not  to  perform  the  operation  ; 
at  all  events  not  during  the  cutting  of  the  incisor 
teeth,  when  there  is  much  local  excitement  and 
general  irritability  of  the  nervous  system.  There 
is  no  danger  in  operating  in  early  infancy  ;  on  the 
contrary,  very  young  children,  those  but  a  few 
weeks  or  months  old,  bear  operations  remarkably 
well.  I  have  repeatedly  operated  at  these  tender 
ages,  not  only  for  hare-lip,  but  for  hernia,  the 
removal  of  tumours  and  nsevi,  the  division  of 
tendons,  &c.,  and  have  never  seen  any  bad  result 
follow.  Besides  this,  the  performance  of  the  opera- 
tion is  easier  at  a  very  early  age  than  when  the  ri4.-Skeieton  of  jaw  in 
child  has  reached  its  first  or  second  year;  when,  Double Hare-iip, and cieftPaiate. 
its  intelligence  being  more  developed,  it  knows 

what  it  has  to  suffer,  and  screams  and  struggles  more  than  a  very  young 
infant  does,  whenever  it  sees  the  Surgeon,  or  when  he  makes  an  attempt 
to  examine  the  wound  or  dressings.  After  the  operation,  also,  the  child 
win,  when  young,  take  the  breast  without  diificulty.  At  very  early  ages, 
union  cf  the  wound  takes  place  with  great  readiness  and  solidity  ;  andj 
as  no  time  has  been  given  for  the  rest  of  the  features  to  become  distorted, 
there  will  not  be  that  permanent  fiattening  and  deformity  of  the  face  which 
is  apt  to  continue  after  the  hare-lip  is  cured,  if  the  operation  be  deferred 
to  a  more  advanced  age.  For  these  various  reasons  I  agree  with  Fergusson 
and  Butcher,  that  the  operation  had  best  be  performed,  if  possible,  at  about 
the  sixth  week  after  birth,  or  from  that  to  the  third  month,  which  may,  I 
thmk,  be  considered  the  time  of  election  for  this  procedure.  At  this  time 
the  vitality  of  the  child  is  good,  and  the  tissues  are  not  so  lacerable  as  at  an 
earlier  age.  The  operation  may  safely  be  performed  at  a  much  earlier  period 
in  single  than  in  double  hare-hp  :  and  the  greater  the  deformity,  the  more 
marked  the  intermaxillary  projection,  the  wiser  will  it  be  to  defer  opera- 
hon,  which  becomes  increasingly  severe  with  the  extent  of  the  deformity. 
Even  in  these  cases,  however,  it  should  not  be  delayed  beyond  the  third 
month,  as  the  early  removal  of  the  intermaxillary  bone,  and  the  pressure  of 
the  united  lip,  tend  to  narrow  the  cleft  in  the  palate.  Should  circumstances 
require  it,  however,  the  operation  might  be  done  at  a  much  earlier  period  than 
that  advised  above.    Thus,  at  the  urgent  solicitation  of  the  parents,  I  have 
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performed  it  within  the  first  twenty-four  hours  after  birth,  and  several  timts 
during  the  first  week.  But  in  these  very  early  days  of  life  the  operation  i.s 
not  without  danger  ;  the  vitality  of  the  child  is  often  feeble,  it  suflFers  greatly 
from  the  loss  of  even  a  very  small  quantity  of  blood,  and  the  tissues  are  so 
lacerable  that  there  is  great  danger  of  the  pins  or  stitches  cutting  out.  I  would 
therefore  not  advise  its  performance  then. 

It  is  scarcely  necessary  to  observe  that,  as  union  by  the  first  intention  is 
aimed  at,  the  operation  should  not  be  undertaken  unless  the  health  be  good  ; 
and  certainly  not  if  the  child,  at  whatever  age,  have  but  recently  recovered 
from  measles,  scarlet  fever,  or  other  infantile  disease. 

Operation  for  Hare-lip. — In  the  treatment  of  hare-lip,  there  are  three 
main  objects  to  be.  kept  in  view  :  1.  The  procuring  of  Union  by  First  Inten- 
tion of  the  cut  edges  of  the  fissure  ;  2.  The  Prevention,  as  far  as  possible,  of 
deformity  during  the  process  of  union  ;  and,  3.  The  Avoidance  of  all  traction 
on  the  line  of  incision  that  may  interfere  with  these  results. 

These  principles  of  treatment  are  carried  out  by  paring  the  edges  of  the 
fissure  freely,  bringing  them  together  by  means  of  the  twisted  or  interrupted 
suture,  and  taking  oif  all  tension  by  means  of  collodion, 
strips  of  plaster  and  the  cheek-compressor.  The  American 
"  rubber-plaster  "  will  often  be  found  invaluable.  But  the 
details  of  the  treatment  vary  so  much,  according  as  the 
fissure  is  single  or  double,  or  complicated  by  more  or  less 
projection  of  the  intermaxillary  portion,  that  the  steps  of 
each  operation  require  to  be  separately  described. 

Single  Hare-lip.— The  operation  for  single  hare-hp  is 
performed  in  the  foUowing  way.  The  child  having  been  weU 
pinned  in  a  jack-towel  that  swathes  it  tightly,  the  Surgeon, 
sitting  down,  places  his  feet  on  a  stool  so  as  to  raise  themi 
and,  covering  his  knees  with  a  piece  of  mackintosh  cloth,' 
holds  the  child's  head  firmly  between  them.  Bleeding 
from  the  coronary  artery  of  the  lip  may  be  prevented,  either 
by  an  assistant  or  the  Surgeon  gi-asping  the  lip  between 
his  forefinger  and  thumb,  or  by  compressing  the  lip  with  the 
little  contrivance  here  figured,  which  consists  of  ordinary 
ring-forceps  converted  into  a  compressor  by  haviucr  a 
vulcanized  india-rubber  ring  slipped  over  the  handles. 

1.    .  .1,  r        J         '""m       ^^''""^  invaluable  in  many  operations 

about  the  face  and  jaws  The  lower  this  ring  is  drawn  down,  the  tighter  wiU 
the  forceps  grip.  The  Surgeon  first  freely  divides  the  frasnum  and  all  mem- 
branous  connections  between  the  angle  of  the  cleft  and  the  gum  of  the  upper 
jaw,  and  then,  putting  the  lip  on  the  stretch  by  seizing  the  extreme  edge  of 
the  cleft  with  a  pair  of  artery-forceps  or  a  tenaculum,  he  pares  the  edges  of  the 
cleft  by  transfixion  with  a  narrow -bladed  bistoury,  or  fine  scalpel,  from  above 
downwards,  firs  on  one  side,  then  on  the  other ;  taking  care  that  the  incisions 
un  e  neatly  and  cleanly  above  the  upper  angle  of  the  fissure,  which  must  be 
r^lT\  '  .  ^^'l  f  •^'^'^  Bufiiciently  far  outwards  to  cut  away  the 
rounded  portion  of  the  prolabium  which  forms,  the  side  of  the  ba^e  of  the 
fr.T'  «ide  must  be  curved  with  the  concavity  towards 

he  fissure  (Pig.  721),  so  that  by  bringing  the  two  curves  into  a  straight  line 
a  shght  projection  of  the  prolabium  at  the  point  of  union  shall  be  produced. 


Fig.  715.— Elastic  Com- 
pressor applied  over 
Coronarj-  Arterj'. 
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If  this  be  not  done  a  notch  will  be  left  when  the  lip  is  healed  Care  shonld  be 
taken  that  enough  is  cut  away;  there  is  more  danger  usually  of  taking  too 

""'t^ClT^^,  niade  of  soft  iron  wire,  with  hardened  points,  should 
then  be  deeply  introduced  through  the  lip  from  one  side  of  the  fissure  to  he 
other  The  pins  should  be  entered  at  about  a  quarter  of  an  inch  from  he 
Led  edge  on  one  side,  and  brought  out  at  a  corresponding  point  on  the 
E;  care  being  taken  that,  though  they  are  passed  deeply  the  mucous 
Imbkne  is  not  transfixed  :  if  it  be,  it  will  be  doubled  into  ^^^^^^^^f 
thus  interfere  with  union.  Two  pins  are  usually  required  :  if  the  child  be 
some  years  old,  and  the  fissure  very  long,  three  may  be  used.  The  lower  pm 
should  be  introduced  first  underneath  or  through  the  cut  coronary  artery,  m 
such  a  way  that  its  pressure  may  stop  the  bleeding  from  this  vessel  which  is 
often  rather  free  :  in  passing  this  pin,  great  care  should  be  taken  to  bring  the 
opposite  sides  of  the  fissure  well  into  contact,  so  as  to  be  on  a  leve  below,  that 
no  irregularity  may  be  left  in  the  prolabium.  The  twisted  suture  is  then 
applied  in  the  usual  way  (Fig.  716),  first  round  the  lower  pm,  and  then  round 


Fig.  716.-AppHcation  of  Twisted  Suture.  ,  Fig.  ^T.-Appli^^^^^^^  and 

the  upper  one  (separate  threads,  however,  being  used  for  each)  ;  and  lastly, 
the  two  are  united  by  a  few  cross  turns,  so  as  to  press  down  and  support  the 
whole  length  of  the  fissure  (Fig.  717).    In  applying  the  twisted  suture  the 
Sm-geon  must  be  careful,  whilst  drawing  the  edges  closely  into  apposition,  not 
to  apply  the  threads  too  tightly,  lest  sloughing  result  ;  and  m  crossing  them 
from  one  pin  to  the  other,  great  caution  must  be  used  not  to  draw  the  two 
pins  together  horizontally,  lest  puckering  of  the  line  of  umon  take  place 
The  pins  are  then  cut  short,  the  whole  is  coated  with  a  layer  of  collodion,  and 
a  piece  of  plaster  is  put  under  the  ends  of  the  pins  to  prevent  excoriation  ot 
the  skin.    In  addition  to  the  pins  and  twisted  suture,  I  invariably  introduce 
one  point  of  interrupted  suture  through  the  mucous  membrane  of  the  lower 
part  of  the  fissure,  just  inside  the  mouth  ;  and  I  look  upon  this  as  of  great 
importance  in  preventing  the  notching,  which  is  otherwise  very  apt  to  occur, 
in  consequence  of  that  portion  of  the  incision  between  the  lower  pm  and  the 
edge  of  the  lip  being  kept  open  by  the  child  in  sucking,  or  protruding  its 
tongue  against  it.    If  the  fissure  be  wide,  and  the  child  restless,  so  that  there 
is  danger  of  the  parts  being  dragged  upon  during  its  screaming  or  crying  it 
is  a  very  good  plan  to  apply  the  spring  cheek-compressor,  invented  by  Haiusby, 
here  represented  slack  (Fig.  718).    It  must  fit  the  child  accurately,  and  com- 
monly requires  to  be  made  specially  for  the  case.    The  same  effect  may  be 
obtained  by  di-awing  the  cheeks  together  by  a  piece  of  muslin  cut  so  as  to 
form  a  large  rounded  piece  in  each  cheek  connected  by  a  narrow  strip  over 
the  lip.    This  must  be  applied  while  the  cheeks  are  pressed  together  with  the 
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fingers  and  sealed  down  with  flexible  collodion.  American  rubber-plaster  may- 
be applied  in  the  same  way,  but  is  not  so  efiicient. 

After  the  operation  the  lips  often  come  in  close  contact,  and  care  must  be 
taken  to  clear  the  nostrils  from  clots  of  blood,  otherwise  the  child  may  be 

suffocated,  especially  if  chloroform  has  been  ad- 
ministered and  the  effects  have  not  fully  passed  off. 

At  the  end  of  from  72  to  96  hours,  according  to 
the  age  of  the  child,  the  pin  should  be  withdrawn,  or 
it  may  be  removed  by  a  gentle  rotatory  movement,  in 
such  a  way  that  the  cut  end  does  not  tear  or  lacerate 
the  aperture  in  the  lip.  The  threads,  matted  together 
with  exudation  and  a  little  blood,  form  a  good  crust, 
which  may  be  left  on  for  two  or  three  days  longer, 
and  then  allowed  to  separate  of  itself  ;  the  less  any 
crusts  that  form  over  the  line  of  incision  are  inter- 
fered with,  the  better  will  the  result  usually  be.  The 
lip  must  be  supported  by  the  muslin  and  collodion  or 
a  strip  of  American  rubber,  continued  for  about  a  fortnight  after  the  opera- 
tion, so  as  to  prevent  stretching  of  the  cicatrix  and  notching  of  its  lower  part. 
The  point  of  interrupted  suture  may  be  left  in  for  about  four  days.  It 
sometimes,  though  rarely,  happens  in  single  hare-lip  that  the  intermaxillary 
portion  is  so  large  and  projecting,  that  there  is  diflBiculty  in  bringing  the 
lateral  segments  together  over  it.  Should  this  be  the  case,  the  better  plan  is 
to  notch  it  at  its  alveolar  border  on  the  side  that  is  not  fissured,  and  then  to 
break  it  back  so  as  to  remove  all  projection. 

When  the  fissure  does  not  extend  through  the  lip  the  operation  recommended 
by  Nelaton  will  be  found  to  give  most  excellent  results.  The  mode  of  per- 
forming it  is  fully  explained  by  the  accompanying  figures  (Figs.  719  and  720.) 

Double  Hare-lip. — The  operation  for  double  hare-lip  is  performed  on  the 
same  principle  as  that  for  the  single  form  of  the  disease,  the  difference  in  the 


Fig.  718.— Hare-lip 
Cheek-compressor 


Spring 


Figs.  719  and  720.— Nclaton's  Operation  for  partial  Hare-lip. 


operations  consisting  chiefly  in  dealing  with  the  median  portion  of  the  lip  and 
the  intermaxillary  bone  (Fig.  721).  The  management  of  the  intermaxillary 
process  must  vary  according  to  its  size  and  degree  of  projection.  If  it  be 
small  and  rudimentary,  or  fixed  to  the  tip  of  the  nose,  as  in  Fig.  722,  it  should 
be  cut  off  with  bone-nippers,  as  it  would  prevent  the  lateral  segments  from 
coming  into  proper  apposition.  Most  commonly,  when  this  is  done,  there  is 
free  and  even  dangerous  bleeding  from  a  dental  artery  deep  in  the  bone,  wliich 
may  require  to  be  touched  with  a  cautery  before  the  hajmorrhage  from  it  will 
cease.    Tf  t.lin.  inf.orTnovillovir  T^^l•l•^^/->ll  Kfi  r,,-.;)  HIT  i>  Itsr  been 
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the  iueisor  teeth  contained  in  the  intermaxillary  portion  will,  if  they  develop 
at  all,  project  backwards  into  the  roof  of  the  mouth,  as  the  bone  is  not  pushed 
into  its  normal  situation,  but  rather  rotated  on  its  transverse  axis,  the 
slender  neck  attaching  it  to  the  vomer  being  bent  upon  itself.  He  was  of 
opinion  therefore  that  in  all  cases  it  is  better  to 
remove  the  bone  than  to  attempt  to  force  or  bend  it 
into  a  new  position.  If  it  be  large  and  not  pro- 
jecting, the  soft  parts  should  be  well  pared  on  each 
side,  and  transfixed  by  the  hare-lip  pins,  and  thus  be 
interposed  between  and  united  to  the  pared  lateral 
smfaces  ;  indeed,  it  is  always  advisable  not  to  remove 
this,  unless  it  be  awkwardly  situated,  as  in  Fig.  722. 
When  it  is  left,  though  the  union  may  not  appear 
quite  so  perfect  and  uniform  as  it  would  if  the  lateral 
halves  had  been  directly  united,  yet  eventually  the 
case  will  turn  out  better ;  the  central  portion  becoming 
developed,  and  forming  the  natural  mesial  projection 
of  the  lip,  which  is  lost  when  the  lateral  halves  are 
directly  united.  In  some  of  these  cases  great  nicety 
is  required  in  planning  the  incisions,  and  in  the 
introduction  of  the  sutures.  The  central  portion  is 
most  advantageously  pared  in  a  somewhat  convex 
manner,  so  that  the  freshly  cut  edges  of  the  lateral  Hare~ii°^ 'Sght  sWe 

halves  are  more  accurately  fitted  upon  it.  Should,  as  hookCep" -iS-r/owT^^^^^ 
often  happens  in  single  as  well  as  in  double  hare-Hn.  entered  at  angle:  dotted  line 

„„      p  ,1     1  ,      ,  ,    -      .  ,   ,  ^'  sQowsdireotionoftnelnoisions. 

one  ot  the  lateral  segments  be  tied  down  to  the  gum 

by  a  doubling  of  mucous  membrane,  this  must  be  freely  divided,  and  the  portion 
of  hp,  with  perhaps  the  corresponding  ala  of  the  nose,  freely  dissected  up  ft-om 
the  osseous  structures,  so  as  to  admit  of  its  being  moved  forwards  without 
too  much  traction  being  put  upon  it. 
In  those  cases  in  which  the  intermaxillary  portion  is  projecting,  and  attached 


Fig.  722.— Double  Hare-lip :  Intor- 
inaxillary  Portion  fixed  to  Nose. 


Fig.  723.— Double  Hare-lip  :  Projecting  Inter- 
maxillary portion. 


t  to  and  fused  with  the  columna  of  the  nose,  as  in  Figs.  722  and  723,  1  have 
performed  the  following  operation  with  great  success. 
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3.  The  edges  of  the  lateral  fissures  are  then  pared  in  the  usual  way.  4.  The 
free  lower  margins  of  the  pared  edges  are  brought  together  by  one  hare-lip  pin 
and  twisted  suture.  5.  The  leaf-shaped  flap  is  then  laid  down  in  the  triangular 
hollow  left  above  the  pin,  and  retained  there  by  one  or  two  points  of  silver 
suture  on  each  side,  the  gap  being  thus  completely  filled  up  by  it. 

Treatment  by  Simple  Suture. — During  several  years  I  have  been  in  the 
habit  of  treating  hare-lip  of  all  kinds,  double  as  well  as  single,  with  the  simple 
interrupted  suture  alone,  without  using  any  pins.  I  have  in  this  way  treated 
many  cases  in  children,  whose  ages  have  varied  from  a  few  days  to  four  years, 
with  most  satisfactory  results,  and  with  less  marking  of  the  lip  than  I  have 
ever  seen  attend  union  by  means  of  the  twisted  suture.  I  therefore  prefer 
the  simple  to  the  twisted  suture,  provided  the  case  be  not  too  complicated, 
nor  associated  with  very  wide  fissure  in  the  palate,  or  with  great  projection 
of  the  intermaxillary  bones.  In  these  circumstances,  the  pins  should  be 
preferred. 

When  the  fissure  is  single,  the  edges,  having  been  pared  in  the  usual  way, 
should  be  brought  together  by  two  points  of  suture  ;  the  first  passed  deeply 
near  the  free  edge,  and  in  such  a  way  as  to  compress  the  cut  coronary  artery ; 
the  other  nearer  the  nasal  angle.  These  sutures  should  be  of  thick  silver- 
wire  or  silkworm  gut  that  will  not  cut  out  too  readily.  A  few  points  of 
inteiTapted  horse-hair  suture  maybe  inserted  superficially  to  ensure  the  perfect 
apposition  of  the  edges,  and  another  should  then  be  inserted  through  the 
mucous  membrane  inside  the  lip.  The  lip  may  then  be  supported  by  the 
muslin  and  collodion  as  before  described.  On  the  fourth  day  the  deep  sutures 
should  be  taken  out,  but  the  finer  stitches  may  be  left  in  for  a  day  or  two 
longer.  The  lip  must  then  be  supported  for  a  few  days  with  muslin  and 
collodion  or  a  strip  of  plaster. 

In  the  case  of  double  hare-lip  the  same  plan  is  to  be  adopted,  first  on  one 
side,  then  on  the  other  ;  but  here,  as  the  gaps  are  wider,  and  the  tension,  more 
particularly  when  the  intermaxillary  prominence  is  very  projecting,  is  apt  to 
be  considerable,  it  is  necessary  to  support  the  cheeks,  and  thus  to  prevent 
undue  traction  on  the  stitches,  by  means  of  the  cheek-compressor  (Fig.  718) 
or  properly  applied  collodion  or  plaster.  In  this  way  all  risk  of  the  stitches 
cutting  out  before  union  is  completed  is  avoided ;  an  exceUent  and  solid  union 
will  speedily  be  obtained  even  in  cases  of  double  hare-lip,  with  some  inter- 
maxillary projection  and  fissured  palate. 

The  operation  occasionally  fails.  The  probability  of  the  occurrence  of  such 
an  untoward  event  is,  however,  greatly  diminished  by  the  use  of  the  cheek- 
compressor  or  collodion.  It  may,  however,  happen  either  in  consequence  of 
the  child  8  health  being  in  so  unsatisfactory  a  state,  as  to  prevent  union  by  the 
first  intention  or  m  consequence  of  the  pins  or  sutures  having  been  taken 
out  too  early,  before  secure  cohesion  has  been  effected.  In  such  circumstances 
as  these  an  attempt  might  be  made  to  unite  the  granulating  edges  by  the 
re-introduction  of  the  pins  or  sutures,  and  by  firmly  fixing  the  lip  by  means  of 
the  cheek-compressor  or  plaster  applied  as  above  described.  Such  attempts, 
however,  rarely  succeed  ;  should  they  not  do  so,  it  will  usually  be  found  most 
prudent  to  wait  at  least  a  month  before  taking  any  further  steps,  and  then  to 
pare  the  edges  afresh  and  repeat  the  original  oneration 
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malar  bone,  are  occasionally  met  with.  Their  mode  of  origin  has  been 
already  referred  to  (p.  641).  In  these  malformations,  which  are  of  extremely 
rare  occurrence,  the  ear  on  the  affected  side  is  imperfectly  developed.  As  has 
been  observed  by  Fergusson,  the  tragus  is  detached  from  the  auricle,  and  is 
fixed  to  the  cheek,  where  it  forms  a  small  lobulated  appendage.  The  external 
ear  generally  is  malformed,  the  helix  being  twisted  and  curled  inwards.  These 
malformations  require  to  be  treated  on  exactly  the  same  principles,  and  with 
the  same  attention  to  details,  as  hare-lip  ;  union  between  the  pared  edges 
being  effected  by  means  of  hare-hp  pins  and  the  twisted  suture. 

Cheiloplasty. — Simple  plastic  operations  are  commonly  practised  on  the 
lower  lip  for  the  removal  of  epithelioma,  by  cutting  out  a  V-shaped  piece  of 
the  lip,  including  the  whole  diseased  structure,  and  then  bringing  together  the 
opposite  sides  of  the  incision  by  sutures  or  hare-lip  pins.  These  operations 
have  already  been  described  and  figured  at  p.  585,  Vol.  II.  We  shall  consider 
here  those  cases  in  which  it  becomes  necessary  to  repair  more  or  less  extensive 
loss  of  substance  in  the  labial  structures.  The  plan  originally  introduced  by 
Chopart  consisted,  when  it  was  the  lower  lip  that  was  affected,  in  carrying  an 


Fig.  724. — Lines  of  Incision  in  Cheiloplasty. 


Fig.  725. — Incisions  and  Sutures  in  Cheiloplasty. 


incision  on  each  side  of  the  diseased  portion  of  the  lip  vertically  downwards 
below  the  jaw,  for  a  greater  or  less  distance  according  to  the  amount  to 
be  removed,  if  necessary,  even  as  far  as  the  hyoid  bone.  The  diseased  part 
of  the  lip  was  then  removed  by  a  transverse  incision  below  it.  The  square 
flap  marked  out  by  the  two  vertical  incisions  was  then  detached  from  above 
downwards.  It  was  then  brought  up,  and  fixed  to  the  pared  edges  of  the 
remaining  portion  of  the  lip  by  points  of  suture  ;  the  head  being  kept 
properly  inchned,  in  order  to  prevent  undue  tension.  After  sufficient  union 
had  taken  place  to  preserve  the  vitality  of  the  flap,  its  lower  attachments 
were  divided.  This  operation  was  not  very  satisfactory  in  its  results, 
as  the  new  flap  was  apt  to  become  oedematous  and  inverted  at  the  edge, 
or  the  flow  of  saliva  interfered  with  proper  union,  and  it  is  not  now 
practised.  In  those  cases  in  which  the  greater  portion  of  the  lower  lip  has 
been  excised  for  cancerous  disease  affecting  its  upper  margin,  a  better  pro- 
cedure for  the  restoration  of  the  deformity  consists  in  a  modification  of  the 
plan  recommended  by  Serres  ;  and  from  this  I  have  derived  excellent  results, 
as  in  the  case  which  is  here  represented  (Fig.  724).  The  object  of  the 
operation  is  to  raise  the  lower  hp  to  a  level  with  the  incisor  teeth.  An  incision, 
about  three-quarters  of  an  inch  in  length,  is  made  directly  outwards  from  the 
angle  of  the  mouth,  on  each  side,  into  the  cheek  ;  from  the  extremity  of  this 
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taken  out  of  its  centre.  By  means  of  a  hare-lip  pin  on  each  side,  and  a  point 
of  suture,  the  incisions  in  the  angle  of  the  mouth  are  brought  accurately 
together ;  and  in  the  same  way  the  vertical  one,  in  the  centre,  is  united 
(Fig.  725).  In  this  way  the  whole  of  the  lower  lip  is  raised,  and  brought 
more  forwards.  If  care  have  been  taken  in  removing  the  cancer  from  the 
pdge  of  the  lip,  to  leave  the  mucous  membrane  rather  long  (which  may  always 
be  done,  when  the  skin  is  affected  to  a  greater  extent  than  it),  a  good 


Pig.  726.  Fig.  727.  Fig.  728. 

Buchanan's  Operation  for  the  Restoration  of  the  Lower  Lip. 


prolabium  may  be  formed,  and  the  restoration  effected  with  but  little 
deformity. 

Buchanan,  of  Glasgow,  as  far  back  as  1841,  published  an  account  of  a 
method  for  restoring  the  lower  lip,  which  leaves  veiy  satisfactory  results. 
The  accompanying  figures  illustrate  the  kind  of  case  in  which  Buchanan's 
operation  is  applicable,  the  lines  of  incision  required,  and  the  appearance 
presented  by  the  chin  and  lip  after  the  disease  has  been  removed,  and  the 
flaps  brought  into  proper  apposition. 

The  steps  of  the  operation  are  simple.    The  diseased  part  of  the  lower  lip 


Fig.  729.— Symc's  method  of  restoring  the  Fig.  730.— bynie's  method  of  restoring  the 

Lower  Lip.    Lines  of  Incision.  Lower  Lip.   Oiwration  completed. 


is  first  removed  by  an  elliptical  incision  (Fig.  726,  A  n  a).  An  incision,  B  c, 
is  then  carried  downwards  and  outwards  on  each  side  of  the  chin  ;  and  another 
incision,  c  D,  upwards  and  outwards  parallel  to,  and  corresponding  in  length 
to,  A  B.  The  flaps  formed  by  these  incisions  are  represented  in  Fig.  727. 
They  are  detached  from  their  subjacent  connections  ;  and  the  whole  is  raised 
upwards,  so  that  the  curved  incision,  A  B,  comes  into  a  horizontal  line,  and  is 
made  to  constitute  the  margin  of  the  new  lip  :  the  secondary  incisions,  b  C, 
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are  raised  are  left  to  heal  by  granulation  and  this  forms  an  objection  to  the 
operation,  as  the  contraction  of  the  sores  tends  to  draw  the  new  lip  downwards. 
Syme  therefore  recommended  a  somewhat  different  mode  of  operating.  In- 
stead of  the  incisions  c  D  being  made,  those  marked  b  c  are  carried  onwards 
for  some  distance  in  a  direction  curving  downwards  and  outwards,  so  that  they 
terminate  below  the  angles  of  the  jaw.  The  flaps  so  formed  are  raised  and 
united  in  the  middle  line,  as  in  Buchanan's  operation,  the  /^-shaped  portion 
of  skin  above  the  chin  serving  to  maintain  them  in  position  and  prevent  tlieir 
sliding  downwards.  The  long  curved  incisions  enable  this  to  be  done  by 
merely  stretching  the  convex  edges  of  the  flaps,  without  sufficiently  displacing 
them  to  prevent  their  readily  meeting  the  concave  edges  of  intervening  skin, 
and  being  united  to  them  by  sutures.  No  surface  is  therefore  left  to  granu- 
late, and  the  whole  wound  heals  by  the  first  intention.  In  performing  this 
operation  it  is  essential  to  success  that  the  incisions  should  be  sufficiently  free, 
so  that  the  flaps  may  be  brought  into  position  without  tension.  If  the  chin 
be  removed  as  well  as  the  lower  lip,  it  becomes  very  difficult  to  restore  the  loss, 
as  there  is  no  fixed  point  below  to  support  the  new  lip,  which  consequently 
tends  to  sink  downwards. 

PLASTIC    SURGERY   OF    THE  PALATE. 

Various  degrees  of  congenital  deformity  may  occur  in  the  palate  and  uvula  : 
thus  the  uvula  alone  may  be  bifid  ;  or  the  cleft  may  extend  through  the  greater 
part  or  the  whole  of  the  soft  palate  ;  or  the  hard  palate  may  be  divided  as 
well  (Fig.  731) ;  and,  lastly,  the  separation  may 
extend  forwards  to  the  integuments  of  the  face, 
producing  single  or  double  hare-lip  (Fig.  714). 
The  soft  palate  and  uvula  are  not  unfrequently 
cleft  without  the  hard  palate  being  divided  ; 
and,  in  some  very  rare  cases,  the  lip  and  the 
hard  palate  are  fissured  without  the  soft  being 
cleft.    The  mode  of  origin  of  these  deformities 
has  already  been  described  (p.  641), 

These  malformations  necessarily  give  rise  to 
great  inconvenience,  by  interfering  with  deglu- 
tition, and  rendering  speech  nasal  and  imperfect. 
During  the  swallowing  of  fluids,  there  is  a    ^ig- 731. -Mssure^of  Hard  and  soft 
tendency  to  regurgitation  through  the  nose, 

though  this  is  occasionally  prevented  by  the  approximation  of  the  edges  of  the 
fissure  in  the  soft  palate. 

An  infant  born  with  a  complete  cleft  of  the  hard  and  soft  palate  is  neces- 
sarily unable  to  suck,  and  unless  carefully  fed  by  hand  will  soon  perish.  It 
must  be  fed  solely  on  milk,  the  mother's  milk  being  the  best,  which  may  be 
drawn  periodically  and  administered  to  the  child.  The  feeding  may  be  done 
by  a  properly  constructed  bottle,  from  which  the  milk  will  flow  slowly  without 
the  necessity  of  sucking  on  the  part  of  the  child  ;  this  must  be  fitted  with  an 
mdia-rubber  tube,  which  must  be  pushed  well  to  the  back  of  the  pharynx  as 
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patient  had  attained  the  age  to  understand  the  necessity  of  remaining  quiet 
during  the  proceeding,  and  was  able  to  control  his  movements,  as  success 
depended  in  a  great  measure  upon  his  remaining  perfectly  steady  during  the 
necessary  manipulations,  which  are  of  a  painful  and  protracted  character  ; 
and  upon  his  assisting  the  Surgeon  by  opening  his  mouth,  and  not  struggling 
during  the  introduction  of  instruments.  Chloroform  was  never  administered, 
from  the  fear  that  suffocation  might  be  caused  by  the  blood  from  the  operation, 
which  is  always  abundant,  entering  the  air-passages.  In  1869,  however, 
Thomas  Smith,  of  St.  Bartholomew's  Hospital,  demonstrated  that  with  proper 
care  anjesthetics  may  be  safely  administered,  and  at  the  same  time  he  invented 
a  most  ingenious  gag,  by  means  of  which  the  patient's  mouth  can  be  kept 
widely  open  without  the  Surgeon  being  interfered  with  either  by  the  hands  of 
assistants  or  the  instrument  itself.  By  the  help  of  this  gag,  and  the  adminis- 
tration of  chloroform,  the  operation  can  now  be  performed  at  any  age  ;  but 
as  the  bleeding  is  always  very  free,  it  is  advisable  not  to  attempt  it  in  too 
young  children.  If  the  cleft  implicates  the  soft  palate  only,  it  may  safely  be 
closed  at  the  age  of  three  if  the  health  is  good  and  other  conditions  favour- 
able, and  the  advantage  of  having  it  done  before  the  child  has  learned  to  speak 
is  very  great.  If  the  hard  palate  is  involved,  it  is  better  to  wait  till  the  sixth 
or  seventh  year. 

Staphylorrhapliy. — The  operation  for  the  cure  of  a  cleft  in  the  soft  palate 
may  be  said  to  have  been  first  established  as  a  definite  sm-gical  proceeding  by 

Eoux,  but  it  has  subsequently  undergone 
many  changes  and  improvements  in  the 
hands  of  "Warren,  Sedillot,  Dieffenbach, 
Liston,  Sir  W.  Fergusson,  G.  D.  Pollock, 
T.  Smith  and  others. 

Operation. — The  patient  is  placed  in  a 
recumbent  position,  the  Surgeon  standing 
on  his  right  side.  The  gag  is  then  in- 
serted, or  if  the  patient  be  nervous  this 
may  be  delayed  till  the  anaesthetic  has 
been  administered.  Chloroform  will  be 
found  the  most  convenient  angesthetic,  as 
it  gives  rise  to  less  secretion  of  mucus.  It 
may  be  given  by  means  of  Junker's  appa- 
ratus through  an  india-rubber  tube  passed  into  the  pharynx  through  one  nostril. 
The  gag  represented  in  the  accompanying  drawing  (Fig.  732)  is  a  modifica- 
tion of  Smitli's  by  Wood.  It  can  be  adjusted  to  fit  any  patient  by  more  or 
less  widely  separating  the  two  halves.  The  first  step  in  the  operation  consists 
in  paring  the  edges  of  the  fissure  by  means  of  a  narrow-  sharp  pointed  knife 
like  a  tenotome  set  in  a  long  handle.  This  is  best  done  by  seizing  the  lower 
end  of  the  uvula  on  one  side  in  a  pair  of  toothed  forceps  and  putting  the 
corresponding  half  of  the  palate  on  the  stretch.  The  cut  may  be  made  from 
above  downwards  or  from  below  upwards,  first  on  one  side  and  then  on  the 
other,  but  whatever  plan  is  adopted  great  care  must  be  taken  not  to  leave  a 
portion  of  mucous  membrane  behind  in  the  angle  of  union.    A  sponge  pressed 
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Fig.  732.— Wood's  modification  of  Smitii's  Gag. 
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Surgeon  proceeds  to  the  next  step,  that  of  introducing  the  sutures.  The  best 
material  for  these  is  in  most  cases  fine  silver  wire  or  silkworm  grut.  Cat-eut 
is  absorbed  too  readily  and  is  apt  to  yield  before  union  is  complete.  Silk, 
which  was  formerly  used,  cannot  be  retained  beyond  a  few  days,  as  it  excites 
too  much  irritation  when  soaked  in  decomposing  fluids.  Horse-hair  will  be 
found  useful  in  uniting  the  uvula,  but  is  not  strong  enough  for  the  other 
parts  of  the  palate.  Wire  stitches  are  usually  introduced  by  Smith's  tubular 
needle  specially  constructed  for  the  purpose,  from  which  the  wire  is  protruded 
by  a  small  wheel  at  the  lower  end.  In  the  absence  of  this  apparatus  they  may 
be  very  readily  passed  as  follows  :  a  common  nsevus  needle  is  threaded  with 
a  loop  of  fine  silk ;  this  is  passed  through  the  right  side  of  the  cleft  and  drawn 
out  at  the  mouth.  A  similar  loop  is  then  passed  on  the  left  side.  The  right 
loop  is  then  passed  through  the  left,  which  is  withdrawn,  carrying  the 
first  loop  with  it  through  the  left  side  of  the  palate.  There  is  thus  a  double 
ligature  passed  across  the  cleft,  having  two  free  ends  on  the  right  side  and  a 
loop  on  the  left.  A  fine  hook  is  then  made  with  a  pair  of  dissecting  forceps 
on  a  piece  of  wire  ;  this  is  hooked  into  the  loop,  which  is  then  withdrawn, 
carrying  the  wii-e  with  it  across  the  cleft.    This  proceeding,  though  it  seems 


Fig.  734. 

Sedillot's  Operation  for  Staphylorrhaphy. 


rather  comphcated  in  a  written  description,  can  be  carried  out  with  great  ease 
and  rapidity  ;  and  the  needle  being  passed  on  both  sides  fi'om  before  back- 
wards, the  sutures  can  be  inserted  more  accurately  and  evenly  than  when  on 
one  side  it  is  passed  from  behind.  The  stitches  should  be  about  one-sixth 
of  an  inch  apart,  and  must  all  be  introduced  before  any  are  tightened.  If 
there  is  likely  to  be  any  tension,  one  or  perhaps  two  thicker  silver  sutures  may 
be  mserted  to  take  the  chief  strain.  The  next  step  in  the  operation  will 
depend  upon  the  amount  of  tension  that  is  present  when  the  edges  are  drawn 
together  by  pulling  gently  on  the  middle  stitch.  If  the  edges  come  readily 
together  without  any  strain,  all  the  stitches  may  be  at  once  tightened  by  tying 
them  if  the  wire  be  sufficiently  pliant,  or  by  twisting  them  with  a  pair  of 
torsion  forceps,  or  a  special  apparatus  constructed  for  this  purpose.  In  the 
majority  of  cases,  however,  it  will  be  necessary  to  make  a  lateral  incision  on 
each  side  to  relieve  tension.    This  is  done  by  puncturing  the  palate  with  a 
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fibres  of  the  levator  palati  be  divided  without  greatly  increasing  the  puncture 
in  the  anterior  surface  of  the  palate.  It  will  be  found  better,  however,  as  a 
rule,  to  follow  the  plan  employed  by  Scdillot  (Figs.  733,  734,  735),  and  after 
puncturing  the  palate  with  a  sharp  knife  to  introduce  a  narrow  blunt  pointed 
knife,  and  to  make  a  slit  of  sufficient  length  completely  to  remove  all  tension. 
An  incision  of  equal  length  must  be  made  in  the  opposite  half  of  the  palate, 
and  the  sutures  may  then  be  tightened.  The  lateral  incisions  always  heal 
Avithout  difficulty,  even  if  they  gape  widely  at  the  time  of  the  operation.  If 
necessary,  tension  may  be  farther  relieved  by  snipping  the  anterior  and 
posterior  pillars  of  the  fauces,  after  making  them  prominent  by  pulling  on  the 
palate.  Sir  W.  Fergusson  recommended  the  division  of  the  muscles  from 
behind  without  perforating  the  palate.  This  is  more  difficult  of  performance, 
and  gives  less  perfect  relief  of  tension  ;  in  fact  it  was  intended  rather  to  give 
rest  by  paralysing  the  muscles  than  to  relieve  the  strain  on  the  stitches.  He 
considered  the  levator  palati  and  the  palato-pharyngeus  to  be  the  two  muscles 
exerting  the  most  disturbing  influence  on  the  wound.  The  former  he  divided 
by  passing  a  lancet-ended  knife  bent  nearly  at  a  right  angle  with  its  handle, 
through  the  fissure  behind  the  velum,  midway  between  its  attachment  to  the 
hard  ]3alate  and  the  free  margin,  and  about  halfway  between  the  velum  and 
the  end  of  the  Eustachian  tube,  and  cutting  deeply  in  that  situation.  The 
posterior  pillar  of  the  fauces  was  divided  simply  by  making  it  tense  by  pulling 
on  the  soft  palate  and  then  snipping  it  through  with  scissors.  Fergusson 
divided  those  muscles  as  a  preliminary  step  before  paring  the  edges  in  all 
cases. 

The  chances  of  success  depend  very  much  upon  the  absence  of  tension. 
The  stitches  should  simply  hold  the  parts  in  contact,  not  di-ag  them  together. 
It  is  safer,  therefore,  to  adopt  SediUot's  plan  as  being  more  efficient  as  well  as 
easier  of  performance. 

After  the  operation  the  patient  must  be  put  to  bed,  and  every  care  taken  to 
avoid  any  movement  of  the  palate.  He  should  be  restricted  to  fluid  but 
nourishing  food  for  a  few  days,  and  should  be  directed  to  swallow  this  with  as 
little  effort  as  possible,  and  indeed  should  not  be  allowed  anything  solid  until 
complete  union  has  taken  place.  Speaking  must  be  strictly  forbidden  until 
umon  18  complete.  The  stitches  should  not  be  tahm  out  for  at  least  three 
weeks  or  a  month.  If  there  is  any  tension  they  will  probably  cut  their  way 
out  ;  if  there  is  none,  being  of  silver  wire,  they  excite  no  irritation,  and, 
moreover,  they  serve  the  important  purpose  of  supporting  the  scar  in  the 
middje  line  ^vhile  the  kteral  wounds  arc  healing.  It  is  a  good  rule  not  to  even 
look  into  the  patient  s  mouth  for  the  first  week  after  the  operation.  Should 
there  be  any  aperture  left  in  the  palate,  where  union  has  not  taken  place, 
this  may  be  closed  by  touching  it  with  a  point  of  nitrate  of  silver,  or  the 
thermo-cautery. 

_  The  voice  in  these  cases  does  not  usually  recover  its  natural  tone,  although 
m  some  cases  it  may.  The  nasal  or  "Punch-like"  voice  that  is  often  left 
after  operations,  appears  to  arise  from  two  causes.  The  first  is  the  mere 
habit  of  faulty  articulation,  and  this  can  be  corrected  by  careful  instruction 
in  elocution.  Ihe  second,  which  is  much  more  difficult  to  deal  with,  arises 
trom  a  mechanical  condition,  and  is  denendenh  on  f.ho 
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Uranoplasty. — Fissures  of  the  Hard  Palate  are  usually  closed  by 
means  of  "obturators"  made  of  gold,  vulcanite,  or  ivory.  To  Warren,  of 
Boston,  is  undoubtedly  due  the  merit  of  having  been  the  first  to  close  these 
fissures  by  a  surgical  operation.  The  operation  was  first  brought  before  the 
Profession  in  this  country  by  Avery  and  subsequently  by  Pollock,  who  have 
invented  some  very  ingenious  instruments  for  its  proper  performance.  WaiTen 
operated  by  dissecting  the  soft  tissues  from  the  palatal  arch  between  the 
margin  of  the  cleft  and  the  edge  of  the  gum,  and  then  uniting  them  in  the 
middle  line  by  means  of  stitches  in  the  same  way  as  in  fissured  soft  palate. 

If  the  arch  of  the  palate  be  very  high,  there  may  be  sufficient  tissue  to  meet 
in  the  middle  line  when  separated  from  the  bone  and  allowed  to  hang  down, 
but  it  is  better  not  to  trust  to  this,  but  to  make  an  incision  on  each  side.  The 
operation  is  performed  in  the  following  way  in  a  case  of  complete  cleft  of  the 
hard  palate.    An  incision  is  made  from  near  the  canine  tooth  parallel  to  the 
alveolar  margin  and  about  a  third  of  an  inch,  or  less,  internal  to  it,  reaching 
backwards  to  a  little  beyond  the  last  molar.    When  the  cleft  is  narrow  or  the 
arch  high,  a  smaller  incision  than  this  will  suffice,  which  may  be  lengthened 
afterwards  if  necessary  to  relieve  tension.    A  second  incision  is  then  made 
along  the  edge  of  the  cleft  at  the  junction  of  the  nasal  and  palatal  mucous 
membranes.    This  incision  must  be  carried  backwards  into  the  soft  palate, 
from  which  a  strip  of  mucous  membrane  must  be  removed,  as  in  the  operation 
for  closure  of  clefts  implicating  that  part  only.    The  soft  structures  covering 
the  hard  palate  are  then  raised  from  the  bones  with  a  curved  periosteal 
elevator,  shaped  somewhat  like  an  aneurism  needle.    In  fact,  if  the  proper 
instrument  be  not  at  hand,  a  strong  aneurism  needle  will  answer  the  purpose 
admirably.    The  periosteum  should  be  raised  with  the  flap  as  completely 
as  possible.    Langenbeck  pointed  out,  that  if  this  be  done,  not  only  are  the 
flaps  thicker  and  stronger,  but  they  may  eventually  throw  out  bone,  and  thus 
more  efficiently  close  the  gap  in  the  hard  palate.    In  raising  the  flaps,  care 
must  be  taken  to  avoid  those  points  anteriorly  and  if  possible  posteriorly 
where  the  blood-vessels  and  nerves  enter.    Another  point  of  equal  importance, 
as  pointed  out  by  Thomas  Smith,  is  to  separate  the  attachment  of  the  soft 
palate  to  the  hard  with  a  sharp  instrument,  either  a  pair  of  scissors  or  a  knife 
bent  at  a  convenient  angle.    If.  an  attempt  be  made  to  tear  this  through  with 
the  elevator,  the  parts  will  be  so  bruised  that  union  by  first  intention  will  not 
take  place  even  if  sloughing  be  avoided.    When  these  structures  have  been 
well  loosened  on  each  side,  the  covering  of  the  palate  will  be  found  to  hang 
down  as  a  curtain  from  the  vault  of  the  mouth — the  two  parts  coming  into 
apposition  along  the  mesial  line,  or  possibly  over-lapping.    The  edges  are 
then  brought  into  apposition  by  means  of  wire  sutures  introduced  as  before 
described  and  without  any  dragging.    On  this  point  great  care  is  necessary. 
In  cases  in  which  the  flaps  do  not  meet  readily,  one  or  more  deep  sutures  of 
thicker  wire  may  be  inserted  further  from  the  edges,  so  as  to  relieve  the  strain 
on  the  finer  stitches  ;  or,  if  necessary,  the  lateral  incisions  may  be  continued 
back  some  way  mto  the  soft  palace.    Care  must  be  taken  also  that  the  edges 
of  the  flap  are  not  inverted  so  that  the  mucous  surfaces  are  in  contact. 
To  prevent  this  it  may  be  necessary  to  draw  them  down  with  a  sharp  hook 
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for  several  days,  and  allowed  an  abundant,  but  fluid  or  pulpy  diet.  Union, 
if  it  take  place,  will  usually  be  found  to  be  perfect  at  the  end  of  a  week. 
The  wire  sutures  need  not  be  removed  for  a  month  or  six  weeks.  In  fact, 
it  is  much  safer  to  retain  them  until  healing  is  complete,  not  only  in  the 
middle  hue  but  in  the  two  lateral  wounds  as  well,  otherwise  the  contraction  of 
the  granulations  as  healing  takes  place  may  tear  open  the  young  cicatrix  in  the 
middle  line. 

"When  the  cleft  is  wide,  and,  as  usually  happens,  the  septum  nasi  is  adherent 
to  one  edge,  T.  Smith  recommends  that  the  incision  instead  of  being  made 
at  the  junction  of  the  nasal  and  palatal  mucous  membranes  should  be  carried 
some  distance  up  the  septum,  from  which  the  mucous  membrane  can  be 
detached  with  a  sharply  curved  raspatory. 

Secondary  hemorrhage  of  a  somewhat  serious  character  has  been  known  to 
occur  after  this  operation.  In  one  case  of  this  kind,  Howard  Marsh  success- 
fully arrested  the  bleeding  by  plugging  the  posterior  palatine  canal  with  a 
piece  of  wood. 

Sir  William  Ferg-usson  suggested  a  modification  of  the  operation,  in  which 
an  incision  was  made  on  each  side  of  the  fissure,  and  the  bone  divided  longi- 
tudinally with  a  chisel,  the  two  edges  being  then  forced  into  contact. 
Although  in  his  own  hands  some  satisfactory  results  were  obtained  by  this 
method,  further  experience  has  led  to  the  abandonment  of  this  operation  as 
being  in  no  way  superior  to  that  already  described,  and  being  somewhat  hable 
to  be  followed  by  necrosis  of  the  divided  bone. 

It  was  formerly  advised  by  some  Surgeons,  not  to  undertake  the  closure  of 
the  hard  and  soft  palate  at  the  same  time,  but  it  is  now  generally  recognized 
that  nothing  is  gained  by  dividing  the  operation  into  two  parts. 

Success  will  very  much  depend  on  the  proper  selection  of  cases.  Fergusson 
considered  that  about  one-half  of  the  fissures  of  the  hard  palate  admit  of 
operation.  If  the  cleft  be  very  wide,  a  well-constructed  obturator  wiU 
probably  give  more  relief  to  the  patient  than  any  operative  procedure.  In 
fact,  at  the  present  time  Dental  Surgeons  have  brought  the  obturatore  for 
cleft  palate  to  such  perfection  that  it  is  a  question  whether  any  adult  who  is  in 
a  position  to  pay  the  necessarily  heavy  cost  of  such  an  instrument,  should 
be  advised  to  submit  to  operative  interference. 

Perforation  of  the  Hard  Palate.— Perforations  of  the  hard  palate, 
consequent  on  necrosis  of  the  bones,  the  result  of  syphilis  or  injury,  are  not, 
amenable  to  surgical  treatment.    In  such  cases,  a  well  fitting  obturator  will 
most  efiectually  remedy  the  inconvenience. 
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DISEASES    OP    THE  TONSUE. 


Tongue-Tie. — Infants  and  even  adults  are  said  to  be  iongue-tied,  when  the 
frtenum  Kngute  is  shorter  than  usual,  causing  the  end  of  the  tongue  to  be 
slightly  bifid,  depressed,  and  fixed,  so  that  it  cannot  be  protruded  beyond  the 
incisors.  If  this  malformation  be  considerable,  suckling  and  distinct  articula- 
tion may  be  interfered  with  ;  and  then  division  of  the  ibid  becomes  necessary, 
which  may  readily  be  done  by  snipping  it  across  with  a  pair  of  round-ended 
scissors  ;  the  risk  of  wounding  the  ranine  arteries  being  avoided  by  keeping 
the  point  of  the  scissors  downwards  towards  the  floor  of  the  mouth. 

Hypertrophy  and  Prolapsus  of  the  Tongue  or  Macro-glossia  is 
occasionally  met  with,  either  as  a  congenital  or  acquired  condition.  Of  113 
oases  collected  by  A.  E,  Barker,  in  only  39 
was  it  apparently  acquired,  and  in  most  of 
these  it  appeared  at  a  very  early  age.  In 
this  condition,  the  tongue  lolls  out  of  the 
mouth  with  constant  dribbling  of  saliva,  is 
greatly  swollen,  of  a  purplish  colour,  but 
somewhat  dry.  If  the  swelling  have  existed 
for  a  long  time,  it  may  give  rise  to  deformity 
of  the  teeth,  and  of  the  alveolus  of  the  lower 
jaw,  which  is  pushed  forwards.  The  pro- 
truded tongue  is  liable  to  attacks  of  sub-acute 
inflammation,  which  lead  to  its  still  further 
increasing  in  size.  The  Pathology  of  this 
condition  was  first  clearly  pointed  out  by 
Virchow.  There  is  a  great  over-growth  of 
the  interstitial  connective  tissue  of  the  tonsrue. 
and  m  this  tissue  are  found  dilated  lymphatic 
vessels  of  considerable  size,  and  spaces  filled 
\vith  lymphoid  cells.  It  presents,  therefore, 
ii  close  analogy  to  elephantiasis.  In  many 
'•ases  the  dilated  lymphatics  form  so  im- 
portant an  element  in  the  new  tissue,  that  the  disease  has  been  termed  by  some 
writers  "lymphangioma  of  the  tongue."  In  the  Treatment  oi  this  disease 
pressure  lias  been  attempted  by  strapping  the  piotrudiug  part,  hut  without 
henefit.  Excision  of  a  portion  of  the  tongue  by  the  knife,  scissors  or  ecraseur 
IS  the  only  efficient  remedy.    In  some  cases  the  removal  of  a  V-shaped  piece 
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Fig.  "30. — Hypertrophy  and  Prolapsus  of 
Tougue  in  a  boy. 
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Inflammation  of  the  Tongue  or  Glossitis  is  not  a  common  affection. 
The  most  frequent  form  is  that  whicli  arises  from  immoderate  and  injudicious 
administration  of  mercury.  In  this  the  tongue  becomes  greatly  swollen  ;  it 
may  hang  from  the  mouth,  with  profuse  discharge  of  saliva  and  inability  on 
the  part'^of  the  patient  to  swallow  or  speak,  and  perhaps  a  threatening  of 
suffocation.  The  sides  are  marked  by  deep  impressions  of  the  teeth,  in  which 
after  a  time  foul  ulcers  may  form.  Acute  glossitis  with  great  swelling  of 
the  organ  occasionally  occurs  after  fevers,  and  more  rarely  without  any 
apparent  exciting  cause.  In  this  form  there  is  acute  pain  with  considerable 
febrile  disturbance.  The  tongue  swells  rapidly,  so  that  in  a  few  hours 
it  may  reach  such  a  size  as  to  threaten  suffocation.  The  dyspnoea  may 
be  due  to  the  obstruction  caused  by  the  swollen  tongue,  or  to  extension 
of  the  oedema  to  the  arytasno-epiglottidean  folds.  The  inflammation  may  end 
in  resolution  or  lead  rapidly  to  the  formation  of  pus.  The  Treatment  of 
glossitis  varies  with  the  cause  and  the  degree  of  swelling.  If  of  mercurial 
origin,  the  removal  of  the  cause,  and  the  administration  of  saline  purgatives 
and  a  chlorate  of  potash  gargle,  will  usually  arrest  the  progress  of  the  inflam- 
mation. If  the  swelling  be  very  great,  more  especially  in  the  idiopathic  form 
of  the  disease,  the  only  efiicient  treatment  consists  in  making  a  free  incision 
aloug  the  dorsum  of  the  tongue  on  each  side  of  the  raphe,  which  gives  free 
and  immediate  rehef  by  the  escape  of  blood  and  infiltrated  fluids.  I  have 
seen  a  patient,  who  was  nearly  suffocated  by  the  size  of  his  tongue,  relieved  at 
once  by  such  incisions,  and  nearly  well  in  the  course  of  a  few  hours. 

Chronic  Ahscess  of  the  Tongue,  though  rare,  occasionally  occurs.  I 
have  seen  several  instances  of  it.  The  abscess  forms  a  small  deeply  seated 
elastic  but  firm  tumour,  which  sometimes  feels  sbghtly  movable.  There  is 
no  discoloration  or  other  change  in  the  mucous  membrane  or  epithelium  of 
the  tongue.  The  walls  of  these  abscesses  are  very  thick  and  dense  ;  hence 
they  may  be  easily  mistaken  for  solid  tumours.  The  abscess  is  always  very 
chronic,  hence  the  liability  to  error  in  diagnosis  is  increased.  It  is  commonly 
seated  at  the  edge  and  towards  the  anterior  part,  but  it  may  occupy  the 
middle  of  the  tongue.  A  boy  was  once  brought  to  me  with  an  elastic 
tumour  of  slow  growth,  and  of  about  the  size  of  a  smaU  plum,  situated 
deeply  In  the  centre  of  the  tongue  ;  on  puncturing  it,  about  half  an  ounce 
of  healthy  pus  was  let  out,  after  which  the  cyst  speedily  closed.  The 
Treatment  consists  in  makinsj  a  lono-itudinal  incision  into  the  abscess.  In 
all  cases  of  doubt  in  diagnosis,  this  should  be  done  before  any  other  operation 
is  undertaken. 

Chronic  Superficial  Glossitis  —  Psoriasis  or  Ichthyosis  of  the 
Tongue  —  Leucoplakia. — Under  these  names  a  diseased  condition  of  the 
tongue  has  been  described  which  is  far  from  uncommon  in  this  country  and  in 
France,  but  is  said  to  be  much  less  frequent  in  Germany.  The  disease  consists 
essentially  of  a  chronic  inflammation  of  the  mucous  membrane  of  the  tongue. 
In  the  earliest  stages  there  is  hyperfemia  of  the  papilljB,  with  some  swelling. 
If  seen  at  this  period  the  mucous  membrane  presents  red  patches,  usually 
limited  to  the  dorsum  of  the  tongue,  but  occasionally  appearing  simultaneously 
on  the  cheeks,  and  passing  through  the  same  stages  there  as  on  the  tongue. 
It  can  be  renDO-nizpfl   denrlv  onlv  after  flip  rmipniis  mombrane  has  been 
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papilte  and  epithelium.  As  the  disease  advances,  an  excessive  growth  of 
epithelium  takes  place  over  the  swollen  papillas.  The  superficial  layers  of  cells 
become  horny  and  opaque,  the  neighbouring  spots  coalesce,  and  thus  white 
patches  of  considerable  size  form  on  the  mucous  membrane,  from  which 
appearance  the  name  of  leucoplalcia  was  suggested  by  Schwimmer.    As  the 


Fig.  73". — Chronic  Superficial  Glossitis,  showing  the  alteration  in  tlie  size  and  sliape 
of  tlie  papillte,  the  flattening  of  the  surface  with  heaped-up  epithelium,  and  tlie  small- 
cell  infiltration  of  the  sub-eiiithelial  tissue. 

disease  advances,  the  papillas  and  the  superficial  parts  of  the  corium  present  the 
ordinary  signs  of  chronic  inflammation,  the  vessels  are  dilated  and  the  surround- 
ing tissues  infiltrated  with  small  round  cells  (Fig.  737).  The  next  stage  in  the 
process  is  characterized  by  atrophy  of  the  papillte.  The  opaque  patches  then 
become  perfectly  smooth.  In  this  stage  the  surface  of  the  tongue  is  some- 
what indurated,  having  upon  its  surface  smooth  patches  of  a  dead-white  colour 


Fig.  738.— A  ])ortion  of  the  aaiiio  tongue,  nearer  the  tip,  showing  llie  development 
of  8(iuamous  carcinoma.  The  epithelium  is  invading  the  deeper  tissues  in  processes  or 
columns. 

irregular  in  shape,  and  varying  in  size  from  that  of  a  split  pea  to  an  inch  in 
diameter.    This  condition  closely  resembles  the  appearance  of  psoriasis  of  the 
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an  exaggeration  of  the  process  already  described.  At  some  point,  possibly  as 
the  result  of  injury,  the  small  round  cells  become  increased  in  number  by 
migi-ation  from  the  vessels,  the  epithelium  becomes  loosened  and  is  rubbed 
off  by  the  movements  of  the  tongue,  and  a  raw  surface  is  thus  left,  from  which 
ulceration  may  gradually  extend.  A  more  serious  result  is  the  supervention 
of  epithelioma,  which  is  a  common  termination  of  the  disease.  Microscopic 
examination  of  a  tongue  in  which  this  is  taking  place  may  show  all  the  stages 
of  the  disease  in  one  section  :  at  the  margin  of  the  patch  will  be  enlarged 
papillse  covered  with  a  thick  layer  of  epithelium ;  nearer  the  centre  the  papillae 
have  disappeared,  the  corium  being  covered  by  a  thick  layer  of  epithelium, 
the  greater  part  of  which  is  composed  of  flattened  horny  scales  :  near  the 
centre  the  cells  of  the  rete  mucosum  are  seen  to  be  growing  actively  and 
forming  columns  which  force  their  way  into  the  spaces  of  the  submucous 
tissue,  and  further  on,  amongst  the  muscular  fibres.  These  columns  are 
surrounded  by  the  zone  of  small-cell  infiltration  always  seen  at  the  edge  of  a 
growing  cancer  (Fig.  738). 

Various  modifications  of  the  process  above  described  may  be  met  with ; 
thus,  in  some  cases  the  growth  of  epithelium  is  less  abundant,  so  that  instead 
of  the  formation  of  white  patches,  the  surface  of  the  tongue  becomes  smooth, 
red,  and  shining,  giving  rise  to  the  condition  known  as  the  "glazed  red 
fonguey  In  other  cases  the  growth  of  epithelium  may  be  very  excessive, 
forming  thick  scaly  masses  on  the  surface,  from  which  this  variety  has  been 
termed  ichthyosis  of  the  tongue.  These  forms,  though  differing  in  detail,  are 
essentially  the  same  pathologically. 

All  forms  of  the  disease  are  accompanied  by  some  discomfort,  though  usually 
no  actual  pain.  The  tongue  is  tender,  so  that  the  patient  cannot  take 
mustard,  or  spices,  or  drink  hot  fluids.  The  speech  may  become  slightly 
lisping  or  indistinct.  The  duration  is  very  indefinite.  In  some  cases  it 
progresses  slowly  for  many  years,  at  last  becoming  stationary  and  causing  the 
patient  but  little  inconvenience.  In  others  ulceration  may  take  place  after  a 
few  years.  The  invasion  of  epithelioma  may  occur  after  ten  or  even  twenty 
years,  and  in  many  cases  the  patient  escapes  altogether.  The  causes  of  the 
disease  are  not  always  to  be  clearly  ascertained.  The  earlier  writers  believed 
it  to  be  invariably  an  effect  of  syphilis,  but  there  seems  no  doubt  that  this 
view  cannot  be  maintained.  A.  E.  Barker  has  paid  great  attention  to  this 
subject,  and  to  his  valuable  article  on  the  "  Diseases  of  the  Tongue  "  in 
Holmes's  System  of  Surgery  I  would  refer  the  reader  for  more  detailed  infor- 
mation than  can  be  given  here.  He  has  collected  from  various  sources  110 
cases  of  chronic  superficial  glossitis.  Of  these,  101  occurred  in  males  and  9 
in  females.  Of  the  101  cases  in  males,  55  affected  the  tongue  only  ;  83  the 
tongue  and  cheeks  ;  12  the  lips  and  cheeks  ;  1  the  hard  palate,  and  in  4  the 
seat  was  not  mentioned.  Of  the  110  patients,  33  had  certainly  had  syphilis, 
and  19  certainly  had  not  ;  in  the  remaining  cases  it  was  doubtful.  The  fact 
that  nearly  one-third  of  the  patients  had  suffered  from  syphilis  would  suggest 
that  though  not  the  sole  cause,  it  may  form  an  important  element  in  the  pro- 
duction of  the  disease.  The  disease  was  associated  with  psoriasis  or  eczema, 
in  6  of  Barker's  cases,  and  with  syphilitic  ]isoriasis  in  2.   It  has  also  been  seen 
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some  influence  on  the  occurrence  of  the  disease.  Chronic  dyspepsia  and 
habitual  spirit-drinking  are  also  supposed  to  act  as  predisposing  causes.  That 
dyspepsia  should  take  a  part  in  its  causation  is  not  surprising,  as  it  is  well 
known  to  every  smoker  that  the  tongue  becomes  sore  more  readily  when  "  the 
stomach  is  out  of  order." 

The  Prognosis  is  always  bad  as  to  cure.  Of  the  110  cases  recorded  by 
Barker  the  disease  ended  in  epithelioma  in  43.  The  average  duration  of  the 
disease  before  this  took  place  was  14  years.  Such  cases  must  be  carefally 
watched  for  the  earlier  signs  of  the  invasion  of  epithelioma,  as  by  early 
removal  the  disease  might  possibly  be  cured. 

The  Treatment  is  not  usually  very  satisfactory.  If  there  is  any  evidence  of 
syphilis,  the  patient  must  be  treated  for  that  disease.  Smoking,  the  use  of  hot 
spu'its  and  hot  condiments  must  be  prohibited.  In  some  cases,  where  there  is 
a  tendency  to  scaliness,  arsenic  is  of  use.  Locally,  before  ulceration  has  taken 
place,  Barker  recommends  frequent  washing  of  the  mouth  with  a  solution  of 
bicarbonate  of  soda  (gr.  xx.  to  gj).  In  a  more  advanced  stage  Joseph  states 
that  he  has  found  daily  rubbing  of  the  surface  with  a  concentrated  solution  of 
lactic  acid  of  great  use.  A  weak  solution  of  chromic  acid  applied  to  the 
patches  is  said  to  have  arrested  their  progress.  When  the  surface  tends  to 
become  warty,  Ingals  of  Chicago  recommends  the  application  of  the  gal- 
vanic cautery.  Strong  chemical  caustics  usually  aggravate  the  disease.  If 
simple  ulceration  has  taken  place  a  solution  of  bichloride  of  mercury  (gr.  ij.  to 
applied  to  the  dried  tongue  with  a  camel's-hair  pencil  twice  a  day  will  often 
be  found  extremely  useful.  Its  chief  value  is  as  an  antiseptic,  as  the  surface 
of  the  ulcer  is  apt  to  become  very  foul. 

Other  Superficial  AiFections  of  the  Tongue. — Various  other  superficial 
affections  of  the  tongue  are  commonly  met  with.  The  small  tender  whitish 
patches  or  aphthas  met  with  so  commonly  as  the  result  of  dyspepsia  and 
thrush  belong  rather  to  medicine  than  to  surgery,  and  need  not  be  described 
here.  A  peculiar  wandering  rash  which  has  been  described  under  the  name 
of  "  lichenoid  of  the  tongue  "  by  Gubler,  has  been  called  attention  to  by 
Barker  in  this  country,  who  suggested  for  it  the  name  of  "  annulus  migrans." 
It  is  characterized  by  the  appearance  on  the  tongue  of  small  circlets  or  cres- 
centic  bands  of  light-coloured  rash,  which  rapidly  spread  centrifugally  over 
the  tongue.  It  causes  some  salivation  and  itching.  It  is  not  apparently  due 
to  the  presence  of  a  parasite.  The  disease  runs  a  chronic  course,  and  no  treat- 
ment seems  to  have  any  effect  upon  it. 

Simple  Ulceration  is  not  uncommonly  met  with  upon  the  side  of  the 
tongue  usually  opposite  the  molar  teeth,  most  commonly  dependent  on  irrita- 
tion of  sharp  projecting  stumps.  These  ulcers  cause  considerable  pain  in 
eating  and  speaking  ;  they  are  red  on  the  surface,  with  slightly  raised  but  nob 
everted  edges,  and  the  base  is  free  from  induration.  They  are  thus  easily  dis- 
tinguished from  epitheKoma.  They  readily  heal  if  the  ofiending  tooth  is  filed, 
stopped,  or  removed. 

Tubercular  Ulcer  of  the  Tongue. — Tubercular  ulceration  of  the  tongue 
was  first  noticed  by  Portal,  and  has  been  since  accurately  described  by  Ray- 
naud and  Nedopil  and  others.    It  is  not  common,  but  occurs  with  sufficient 
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appear  round  about,  and  the  sores  thus  formed  may  coalesce,  forming  a  larger 
irregular  ulcer,  with  a  yellowish,  uneven  surface,  and  slightly  indurated  base. 
They  occur  usually  at  the  anterior  part  of  the  tongue  at  the  edges  or  on  the 
under  surface,  very  rarely  on  the  dorsum.  They  are  extremely  painful.  These 
ulcers  commonly  appear  in  advanced  pulmonary  phthisis,  but  may  occur  before 
the  lung-symptoms  become  marked.  Nedopil  has  microscopically  demonstrated 
the  presence  of  tubercle  in  these  sores.  In  a  case  under  the  care  of  Godlee,  the 
tubercle-bacillus  was  detected  in  the  base  of  the  ulcer.  In  another,  recorded 
by  Boyd,  it  was  not  found.  The  treatment  consists  in  the  application  of 
morphia  and  glycerine  to  relieve  the  pain.  If  the  patient  is  in  a  state  to  stand 
an  operation  the  sore  may  be  scraped  with  a  sharp  spoon  and  dressed  with 
iodoform,  or  the  whole  sore  may  be  dissected  out.  If  the  soreness  is  so  great 
that  the  patient  cannot  take  food,  the  surface  must  be  painted  before  each 
meal  with  a  20  per  cent,  solution  of  cocaine. 

Syphilitic  Affections  of  the  Tongue. — The  following  are  the  chief 
syphilitic  affections  met  with  in  the  tongue  :  primary  sores  (Vol.  I.,  p.  1122), 
these  are  very  rare  and  present  nothing  peculiar  ;  in  the  early  secondary  stage 
papules  are  not  uncommon  ;  later  on  s^nall  sujoerficial  ulcers  may  occur  ;  and 
later  still  fissures  with  thickened  epithelium  around  them  may  be  met  with  ; 
mucous  hcberdes  are' more  rare.  In  the  tertiary  stage  the  patient  may  suffer 
from  fissures  and  superficial  ulcers  similar  to  those  already  mentioned,  from 
chronic  superficial  glossitis  with  leucoplakia,  from  diffuse  induration  of  the 
organ,  and  from  gummata.  These  have  already  been  described  in  the  chapter 
on  Syphilis  (Vol.  I.,  p.  1146),  and  the  gummata  alone  need  be  further  refen-ed 
to  here. 

Syphilitic  Gummata  are  not  uncommon  in  the  tongue.  A  gumma  forms 
an  irregular  indurated  mass  imperfectly  circumscribed,  and  of  rounded  shape 
situated  in  the  substance  of  the  organ.  It  may  occur  at  any  part  of  the 
tongue,  but  it  is  perhaps  most  frequently  met  with  near  the  dorsum,  some- 
times in  the  middle  line,  a  situation  in  which  epithelioma  is  very  rarely  found. 
It  commences  distinctly  beneath  the  surface,  the  mucous  membrane  covering 
it  being  at  first  unaltered.  As  it  approaches  the  sm-face  the  mucous  membrane 
bocomes  adherent  to  it,  and  dusky  red  in  colour.  Under  proper  treatment 
the  growth  may  disappear,  but  frequently  it  softens  ;  the  mucous  membrane 
over  it  then  gives  way  and  a  ragged  cavity  is  exposed,  in  which  the  remains 
of  the  gumma  are  seen  as  an  adherent  slough,  resembling  wet  wash-leather  in 
appearance.  If  the  gumma  is  watched  from  the  beginning,  and  presents  the 
typical  course  and  appearances  above  described,  there  can  be  little  difficulty  in 
its  diagnosis.  If,  however,  it  be  seen  for  the  first  time  after  the  characteristic 
slough  has  separated,  the  foul  cavity  that  is  left  may  closely  resemble  an 
epithelioma.  If  there  is  any  doubt  a  piece  of  the  floor  or  edge  of  the  ulcer 
may  be  removed  and  examined  microscopically,  when  the  true  nature  of  the 
disease  can  usually  be  determined.  The  Treatment  consists  in  the  administra- 
tion of  large  doses  of  iodide  of  potassium,  and  if  that  produces  no  effect 
mercury  may  be  given.  If  the  gumma  softens  and  ulcerates  the  same  con- 
stitutional treatment  must  be  continued  and  the  sore  dressed  with  iodoform. 

Tumours  of  the  Tongue.— PapiUomata.— Small  warts  are  sometimes 
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epithelioma  may  assume  this  form,  or  if  the  growth  is  at  first  simple  it  tends 
soon  to  become  malignant. 

Ifaevus  and  Aneurism  by  Anastomosis  are  but  rarely  seen  in  the 
tongue,  and  when  met  with  would  require  to  be  treated  on  the  same  principles 
that  guide  us  in  the  management  of  the  disease  elsewhere.  A  very  remarkable 
instance  of  an  erectile  tumour  of  nsevoid  character  affecting  the  tongue  came 
under  my  care,  in  which  the  whole  of  the  free  extremity  of  the  organ  was  im- 
plicated in  the  morbid  growth,  presenting  a  club-shaped  end,  which  protruded 
between  the  teeth  and  lips  of  the  patient,  a  girl  about  three  years  old.  In 
this  case  Image,  of  Bury  St.  Edmunds,  had  arrested  the  disease,  and  produced 
consolidation  of  the  mass,  by  the  introduction  of  setons,  which  Avere  worn  for 
some  months  ;  and,  when  the  child  subsequently  came  under  my  care,  the 
chief  inconvenience  that  existed  resulted  from  interference  with  speech,  and 
the  deformity  occasioned  by  the  hypertrophied  and  elongated  organ.  By 
means  of  the  ^craseur  I  removed  all  the  redundant  tissues,  and  so  reduced  the 
tongue  to  its  normal  length  and  breadth. 

A  form  of  very  vascular  local  hypertrophy  may  occur  in  the  tongue  at  a 
later  period  of  life,  which  may  perhaps  be  best 
classed  with  these  growths.  The  case  of  which 
Fig.  789  is  a  good  representation  was  of  this 
kind.  It  occurred  in  a  lady  about  50  years  of 
age.  The  disease  was  confined  to  the  anterior 
half  of  the  tongue,  which  I  successfully  removed 
with  the  ecraseur. 

Cystic  Tumours  of  the  Tongue. — Two 
forms  of  cyst  have  been  met  with  in  the 
tongue,  hydatids,  which  are  extremely  rare, 
and  mucous  cysts. 

Mucous  Cysts  seldom  reach  any  large  size. 
They  lie  immediately  beneath  the  mucous 
membrane,  usually  on  the  dorsum  or  at  one 
side.  They  may  be  so  tense  as  to  resemble 
solid  growths.  Chronic  abscesses  which  are 
occasionally  found  in  the  tongue  cannot  with  certainty  be  distinguished  from 
mucous  cysts  till  the  fluid  has  been  let  out  by  a  puncture.  The  treatment  of 
a  mucous  cyst  consists  in  dissecting  it  out  if  possible.  If  this  cannot  be  done 
it  will  usually  suffice  to  puncture  the  cyst  and  apply  a  strong  solution  of 
chloride  of  zinc  to  the  interior. 

Fibrous  Tumours  have  been  met  with  in  the  tongue,  but  are  extremely 
rare.  Should  such  a  growth  be  met  with  it  may  readily  be  removed  by 
drawing  the  tongue  forwards  by  means  of  a  hook  or  piece  of  whipcord 
passed  through  its  tip,  and  then  dissecting  it  out.  Any  bleeding  that 
occurs  may  be  arrested  by  ligature,  or  by  passing  a  suture  by  means  of  a 
curved  or  corkscrew  needle  across  the  gap  in  the  course  of  the  divided 
vessels,  and  thus  closing  the  aperture  at  the  same  time  that  the  vessels  are 
compressed. 

Cancer  of  the  Tongue. — Squamous  carcinoma  or  epithelioma  is 
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possibly  from  the  sublingual  gland.  It  is  however  so  rare,  tliat  it  need  not 
be  further  considered  in  describing  cancer  of  the  tongue. 

Epithelioma  almost  always  commences  on  the  edge,  usually  at  the  middle 
third,  extending  back  to  the  anterior  pillar  of  the  fauces,  but  it  may  occur 
at  the  tip  of  the  tongue,  in  the  floor  of  the  mouth,  or,  in  rare  cases,  on  the 
dorsum.  It  most  usually  occurs  in  individuals  between  the  ages  of  40  and 
60.  It  is  more  frequent  in  men  than  in  women  ;  according  to  Barker  in  the 
proportion  of  247  to  46.  It  may  develop  without  any  evident  cause  in 
persons  who  are  otherwise  perfectly  healthy,  whose  teeth  are  sound,  and  in 
whom  there  has  been  no  pre-existing  disease  of  the  tongue  ;  but  most  com- 
monly it  occurs  in  consequence  of  local  irritation,  as  from  the  abrasion 
produced  by  a  broken  tooth.  In  other  cases,  as  before  pointed  out,  it 
is  preceded  for  some  years  by  psoriasis  or  other  chronic  disease  of  the 
mucous  membrane  (p.  660),  It  may  arise  in  an  old  syphilitic  crack  or 
unhealed  fissure.  If  it  appear  in  an  otherwise  healthy  tongue,  as  a  tubercle 
or  warty  growth,  this  is  usually  flat,  indurated,  and  of  a  purplish-red  colour, 
gradually  running  iuto  ulceration  ;  if  as  a  fissure,  this  from  the  commencement 
has  an  indurated  base,  a  foul  surface,  and  a  callous  edge.  As  the  ulceration 
extends,  a  chasm  with  everted  edges  and  ragged  sides,  and  a  sloughy  surface 
that  cannot  be  cleansed,  gradually  forms  over  a  widely  indurated  base  :  there 
are  great  foetor  of  the  breath,  and  profuse  salivation  ;  and,  as  the  disease  pro- 
gresses, implication  of  the  mucous  membrane  and  of  the  structures  of  the 
floor  of  the  mouth,  and  of  the  glands  under  the  jaw  and  in  the  neck,  takes 
place.  Sometimes  the  whole  mass  of  the  organ  is  infiltrated  by  the  cancerous 
growth,  becoming  generally  hard,  nodulated,  ulcerated,  and  in  some  parts 
covered  by  thin  red  cicatrices,  and  in  others  by  foul  putty-like  accumulations 
of  epithelium.  The  pain  is  very  severe  in  most  cases  :  every  movement  of  the 
organ  in  articulation,  mastication,  or  deglutition  causes  great  suffering.  The 
friction  or  compression  by  neighbouring  teeth,  the  profuse  salivation,  aU 
aggravate  the  patient's  distress  in  this  most  agonizing  disease.  The  pain  is 
not  confined  to  the  tongue,  but  runs  through  all  the  branches  of  the  fifth 
nerve  over  the  side  and  crown  of  the  head,  to  the  face  and  the  ear.  The 
lymphatic  glands  under  the  jaw  usually  become  involved  at  an  early  period ; 
though  the  disease  may  exist  for  a  year  or  two  without  their  becoming 
implicated.  Cachexy  at  last  supervenes,  and  the  patient  dies  from  the  con- 
joined effects  of  exliaustion,  irritation,  starvation,  and  poisoning  from  the 
septic  discharges. 

Thei-e  are  three  conditions  in  cancer  of  the  tongue  that  are  of  serious  import, 
and  that  may,  singly  or  in  conjunction,  lead  to  a  fatal  termination.  1.  The 
pain  not  only  wears  out  the  patient  by  depriving  him  of  rest  and  comfort  in 
life,  but  being  greatly  aggi-avated  by  mastication  and  deglutition,  causes  him 
to  avoid  these  acts,  and  hence  leads  to  a  process  of  gradual  starvation,  either 
by  his  abstaining  from  food  altogether,  or  taking  a  liquid  and  innutritious 
diet,  because  it  is  more  easily  swallowed  than  solid"  and  more  substantial  meat. 
2.  The  profuse  salivation  tends  still  further  to  exhaust  the  patient ;  and  3. 
The  occurrence  of  hrcmorrhago,  when  the  disease  has  eroded  so  deeply  as  to 
open  up  one  of  the  larger  branches  or  trunk  of  the  lingual  artery,  may,  by 
repeated  recurrence  or  bv  sndd 
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patient  dies  by  recurrence  of  the  disease  after  removal,  he  has  probably 
obtained  some  months  of  immunity  from  suffering.  The  fatal  termination 
usually  takes  place  from  recurrence  in  the  glands  of  the  neck,  secondary 
growths  in  the  viscera  being  very  rare,  as  in  epithelioma  of  other  parts.  The 
enlarged  cervical  glands  gradually  reach  the  skin,  soften,  and  break  down, 
leaviug  foul  cavities,  and  the  patient  gradually  dies  exhausted  from  pain,  and 
poisoned  by  the  absorption  of  the  decomposing  discharges.  Sometimes  the 
enlarged  glands  push  into  the  pharynx,  obstructing  both  deglutition  and 
respiration.  Still,  as  a  rule,  if  recurrence  in  the  mouth  can  be  avoided,  the 
mode  of  death  is  far  easier  than  Avhen  due  to  the  primary  disease. 

Diagnosis. — The  diagnosis  of  epithelioma  of  the  tongue  in  its  advanced 
stages  is  usually  easy  enough  ;  the  deep  foul  ulcer  on  one  side  of  the  tongue, 
the  pain,  the  fixity  of  the  organ  and  the  enlargement  of  the  lymphatic  glands 
make  the  nature  of  the  disease  unmistakeable.  At  this  period,  however,  little 
can  be  done  to  cure  the  patient  or  even  to  reheve  him.  To  be  of  any  service 
to  the  patient,  the  diagnosis  must  be  made  early,  while  the  disease  is  still 
localized,  and  an  operation  can  be  undertaken  with  some  prospect  of  giving 
lasting  or  permanent  relief.  Syphilitic  ulceration,  with  an  indurated  base, 
commonly  closely  resembles  cancer  of  the  tongue  :  so  closely,  indeed,  that  it  is 
only  with  great  difficulty  that  the  diagnosis  can  be  eflFected.  This,  however, 
may  generally  be  accomplished  by  observing  that  the  syphilitic  ulcer  is 
elongated,  in-egular,  does  not  rapidly  extend,  and  is  associated  with  other 
evidences  of  constitutional  syphilis  ;  while  the  cancerous  ulcer  is  of  a  more 
circular  shape,  has  hard  and  everted  edges,  is  more  painful,  and  spreads  with 
gi'eater  rapidity. 

The  dia  gnosis  between  the  syphilitic  gumma  and  cancer  is  most  important  ; 
here  the  duration  of  the  disease  and  the  co-existence  of  constitutional  syphilis 
must  be  taken  into  account.  It  is  also  of  much  moment  to  attend  to  the 
mode  of  commencement  and  situation  of  the  tumour  ;  the  syphilitic  gumma 
commences  in  the  muscular  substance  of  the  tongue,  and  implicates  the  mucous 
membrane  secondarily.  Epithelioma  is  superficial,  commencing  in  the  mucous 
membrane,  and  secondarily  implicating  the  deeper  structures.  It  must,  how- 
ever, be  remembered  that  a  tongue  which  has  long  been  the  seat  of  those 
morbid  changes  in  the  way  of  thickening  of  its  epithelium  and  ulceration  of 
its  mucous  membrane,  which  are  common  sequelae  of  syphilis,  may  at  length 
become  affected  by  true  epithelioma. 

In  the  case  of  a  doubtful  ulcer  the  Surgeon  must  not  wait  till  the  nature  of 
the  sore  becomes  evident  by  enlargement  of  the  glands  and  extensive  implica- 
tion of  surrounding  parts,  nor  must  he  waste  time  in  trying  the  effects  of 
treatment  by  mercury  or  iodide  of  potassium.  By  so  doing  he  may  rob  his 
patient  of  his  only  chance  of  cure.  A  portion  of  the  ulcer  should  be  at  once 
removed  by  means  of  a  sharp  spoon  or  a  pair  of  scissors,  and  submitted  to 
microscopic  examination.  This  may  be  done  painlessly  by  applying  a  20  per 
cent,  solution  of  cocaine  for  a  few  minutes.  If  there  should  still  be  any  doubt 
the  ulcer  should  be  cut  out,  for  the  removal  of  a  small  and  superficial  portion 
of  the  tongue  is  a  most  simple  operation,  and  practically  free  from  danger. 

Treatment. — In  the  treatment  of  cancer  of  the  tongue,  medicines  are 
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cancerous  infiltration  often  extends  rauch  farther  than  at  first  appears,  passinf^ 
deeply  between  the  muscular  fasciculi  and  planes,  into  the  root  of  the  ton<,'ue. 
In  these  deep  cancerous  affections  there  is  usually  great  enlargement  of  the 
glands  under  the  jaw,  with  infiltration  of  the  floor  of  the  mouth  and  neigh- 
bouring soft  iDarts  to  such  an  extent  as  to  render  it  impossible  to  excise  or  in 
any  other  way  remove  the  whole  of  the  disease. 

There  are  two  operations  occasionally  practised,  having  for  their  object  to 
palliate  the  suffering  or  to  retard  the  progress  of  the  disease  :  viz.,  Division  of 
the  Gustatory  Nerve,  and  Ligature  of  the  Lingual  Artery. 

Division  of  the  Sensory  Nerve  of  the  Tongue. — Section  of  the  gusta- 
tory branch  of  the  fifth  nerve  was  first  proposed  and  practised  by  Hilton, 
with  the  view  of  relieving  the  pain  of  the  cancerous  ulcer,  retarding  the  pro- 
gress of  the  disease,  lessening  the  profuse  salivation,  and  enabhng  the  Surgeon 
to  apply  ligatures  for  the  removal  of  the  cancer  to  a  part  that  has  been  de- 
prived of  all  sensibility.  This  operation,  which  Moore  repeated  several  times, 
undoubtedly  accomplished  the  objects  for  which  Hilton  originally  proposed  and 
practised  it ;  more  especially  so  far  as  relief  of  pain  and  diminution  of  saliva- 
tion are  concerned.  And  it  deserves  to  be  considered  as  one  of  the  most 
efficient  modes  of  relief  to  the  suffering  produced  by  cancer  of  the  tongue,  in 
all  cases  in  which  removal  of  the  disease  is  not  practicable. 

Division  of  the  gustatory  nerve  may  be  done  in  two  ways  ;  one  originally 
employed  by  Hilton,  the.  other  by  Moore.  Both  operations  consist  in 
dividing  the  nerve  in  that  part  of  its  course  which  extends  from  its  emergence 
between  the  internal  pterygoid  muscle  and  the  jaw  to  the  point  where  it  enters 
the  tongue.  Opposite  to  the  second  molar  tooth,  the  nerve  lies  under  the 
mucous  membrane  of  the  fioor  of  the  mouth.  There  it  can  be  easily  reached 
by  the  division  of  the  mucous  membrane  covering  it,  when  it  will  be  found 
close  behind  the  sublingual  gland.  It  may  be  raised  by  a  blunt  hook,  seen, 
and  divided.  It  was  in  this  situation  that  Hilton  practised  its  section.  The 
advantage  of  this  choice  of  place  is,  that  the  nerve  can  be  seen  and  its  division 
thus  rendered  certain.  The  disadvantages  are,  that  the  guides  to  the  spot  are 
not  quite  certain  ;  that  the  cut  is  apt  to  be  obscured  by  hsemorrhage  ;  and 
that,  when  the  disease  has  extended  to  the  floor  of  the  mouth,  the  operation  is 
inapplicable.  Moore  consequently  recommended,  and  in  five  cases  practised, 
section  of  the  nerve  further  back.  The  guide  to  it  in  this  situation  is  the  last 
molar  tooth  ;  and  a  line  drawn  from  the  middle  of  the  crown  of  the  tooth  to 
the  angle  of  the  jaw  will  cross  the  nerve  in  the  exact  place  where  it  should  be 
cut.  The  nerve  lies  about  half  an  inch  from  the  tooth,  between  it  and  tlie 
anterior  pillar  of  the  fauces,  parallel  to  but  behind  and  below  the  bulging 
alveolar  ridge,  which  can  be  felt  in  the  lower  jaw  ascending  towards  the  thin 
coronoid  process.  By  entering  the  point  of  a  knife,  therefore,  into  the  mucous 
membrane  of  the  mouth,  three-quarters  of  an  inch  behind  and  below  the  last 
molar  tooth,  and  cutting  down  to  the  bone,  the  nerve  must  be  divided.  Moore 
advises  that  for  this  purpose  a  curved  bistoury  be  used,  as  the  projection  of 
the  alveolar  ridge  would  protect  the  nerve  from  a  straight  l)ladc.  The  good 
effect  of  the  operation  is  instantaneous  ;  pain  ceases  in  the  tongue,  ear,  face, 
and  head,  and  the  flow  of  saliva  is  diminished  :  and  the  relief  is  continuous, 
for  it  does  nf)t  apjicar  tliat  the  nerve  re-unites. 

Ligature  of  the  Lingual  Artery  may  be  required  to  restraiu  profuse 
h£Emorrhage  from  an  ulcerated  cancer  of  the  tongue.    This  operation  has  been 
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practised  also  with  the  view  of  starving  the  morbid  growth  and  thus  retarding 
its  development.  That  it  does  so  for  a  short  period  is  undoubtedly  the  case, 
but  that  it  does  so  permanently  is  a  fallacy.  This  operation  has  been  recom- 
mended for  these  purposes  by  Demarquay,  and  has  been  performed  in  this 
country  by  Moore  and  C.  Heath. 

The  artery  is  reached  with  most  certainty  in  the  digastric  triangle  of  the 
neck,  where  it  lies  beneath  the  hyo-glossus  muscle.  A  curved  incision  carried 
from  about  one  finger's  breadth  external  to  the  symphysis  menti  downwards 
to  the  great  cornu  of  the  hyoid  bone  and  prolonged  upwards  to  near  the  angle 
of  the  jaw  will  expose  the  lower  border  of  the  submaxillary  gland.  In  fat 
subjects,  or  when  the  parts  are  swollen,  the  incision  must  be  of  the  full  length 
above  mentioned,  but  under  ordinary  circumstances  it  may  be  curtailed  by 
about  half  an  inch  at  each  end.  The  first  incision  divides  the  skin,  superficial 
fascia,  and  platysma,  exposing  the  strong  fascia  covering  the  submaxillary 


Fig.  740. — Ligature  of  Lingual  Artery, 


gland.  If  the  incision  be  ..carried  too  far  back,  the  facial  vein  will  be 
divided.  The  deep  fascia  must  now  be  opened,  and  the  submaxillary  gland 
raised  and  drawn  upwards  towards  the  jaw.  The  tendon  of  the  digastric  then 
comes  into  view,  and  a  space  is  exposed  bounded  below  and  externally  by  the 
curved  tendon  of  the  digastric,  internally  by  the  free  edge  of  the  mylo-hyoid, 
and  above  by  the  ninth  nerve  accompanied  by  a  small  vein.  The  floor  of  the 
space  is  formed  by  the  part  of  the  hyo-glossus  arising  from  the  great  cornu  of 
the  hyoid  bone.  The  fibres  of  the  hyo-glossus  must  now  be  picked  up  care- 
fully in  this  space,  and  divided  horizontally,  when  the  lingual  artery  will  come 
at  once  into  view  (Fig.  740).  Care  must  be  taken  while  exposing  the  artery 
not  to  cut  too  deeply,  as  it  is  separated  from  the  mucous  membrane  of  the 
pharynx  merely  by  a  few  fibres  of  the  middle  constrictor.  Sometimes  the 
stylo-hyoid  ligament  comes  into  view  ;  it  may  be  recognized  at  once  by  its 
passing  upwards  and  outwards,  while  the  artery  is  directed  upwards  and 
inwards.  Should  it  be  seen  it  may  be  used  as  a  guide  to  the  artery  which 
passes  between  it  and  the  hyo-glossus.    In  rare  cases  the  artery  lies  with  the 
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ninth  nerve  superficial  to  the  hj'o-glossus,  in  which  situation  it  must  be  sought 
if  not  found  in  its  proper  place. 

Operations  on  the  Tongue. — The  operations  that  are  practised  on  the 
tongue  when  it  is  afi'ected.  by  cancer  consist  in  removal  of  a  portion  of  the 
organ  only,  or  its  complete  extirpation  from  the  hyoid  bone  according  to  the 
situation  of  the  disease  and  the  extent  to  which  the  tongue  is  implicated. 
Unless  the  disease  can  be  very  fully  and  freely  extirpated,  it  is  better  not  to 


Fig.  741. — Application  of  Screw-Gag,  Cheek-Eetractor,  and  Whipcord,  in  Operations 

on  the  Tongue. 

attempt  any  operation,  for  in  no  organ  is  there  a  greater  tendency  to  recurrence 
of  cancer  than  in  the  tongue.  When  the  disease  extends  to  the  floor  of  the 
mouth,  implicates  the  arches  of  the  palate,  or  has  largely  infiltrated  the  sub- 
maxillary lymphatic  glands,  the  propriety  of  operating  becomes  very  doubtful. 
Even  under  these  circumstances,  however,  extensive  operations  have  been 
performed  with  at  least  temporary  benefit  in  some  cases.  In  determining  the 
question  of  operating,  much  will  depend  upon  the  condition  of  the  patient. 
If  he  be  otherwise  in  good  health,  though  suffering  greatly  from  the  pain  of 

the  cancer,  and  if  the  secondary  affection 


be  limited  to  the  glands  below  the  jaw, 
which  can  be  removed  without  difficulty, 
an  operation  may  be  undertaken.  If  he 
be  greatly  exhausted  by  pain  and  want  of 
food,  and  more  especially  if  the  glands 
under  the  sterno-mastoid  are  enlarged,  an 
operation  would  at  the  best  give  very 
temporary  relief,  and  would  be  very  likely 
to  be  directly  fatal. 


Fig.  742.-Fergusson'8  Gag.  Ju  all  Operations  u])on  the  tongue,  the 

organ  must  be  thoroughly  exposed  and  kept 
well  under  control  during  the  performance.  The  first  object  is  attained  by 
means  of  an  efficient  gag.  The  screw-gag  (Fig.  741)  may  be  used  in  some  cases, 
but  it  is  rather  apt  to  slip.  Fergusson's  (Fig.  742)  or  Langenbeck's  (Fig. 
743)  gag  will  be  found  more  efficient.  Fergusson's  is  very  difficult  to  keep 
in  position  when  the  back  teeth  are  Avantiiig,  as  it  tends  to  slip  forwards. 
Langenbeck's  gag  may  then  be  of  service,  but  it  also  is  uncertain  if  the  front 
teeth  are  wanting.  Efficient  gagging  is  one  of  the  most  essential  parts  of  all 
operations  on  the  tongue,  and  in  every  case  it  is  better  to  entrust  the  gag  to 
an  assistant,  whose  sole  duty  shall  be  to  see  that  it  does  not  slip.  The  slipping 
of  the  gag  and  the  sudden  closure  of  the  mouth  at  a  critical  point  in  the  opera- 
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tion  may  necessitate  a  sudden  performance  of  laryngotomy,  or  may  even  cost  the 
patient  his  life.  If  the  patient  be  efficiently  gagged  the  jet  of  blood  from  a 
divided  lingual  will  usually  be  thrown  out  of  the  mouth,  and  cause  but  little 
trouble.  If  a  gag  be  used  which  acts  on  one  side  only,  the  tongue  must  be  fully 
exposed  by  a  cheek-retractor  (Fig.  741)  applied  on  the  opposite  side.  During 
the  operation  the  tongue  must  be  controlled  by  a  strong  whipcord  ligature 
passed  through  it  about  an  inch  from  its  tip.  If  only  a  small  portion  of  the 
anterior  part  is  to  be  removed,  a  single  thread  will  suffice.    In  removing  half 


Fig.  743.  —Langenbeck's  Gag. 


the  tongue  two  ligatures  must  be  passed,  one  on  each  side  of  the  middle  line, 
80  as  to  control  not  only  the  part  to  be  removed,  but  the  remaining  part  also, 
so  that  the  stump  may  be  drawn  forwards  at  the  end  of  the  operation  to  arrest 
hemorrhage.  When  a  portion  only  of  the  tongue  is  to  be  removed  it  may  be 
done  by  the  ecraseur,  the  knife,  or  the  scissors. 

For  the  purposes  of  operation  the  tongue  may  be  divided  into  three  regions  ; 
viz.,  the  anterior  third,  the  central  lateral  portion,  and  the  posterior  part. 

Excision  of  a  small  part  of  the  Tongue  may  readily  and  safely  be 
done  when  the  free  anterior  portion  only  is  diseased,  or  when  it  is  only  super- 


Fig.  744.— Application  of  Ligature  to  Cancel-  of  Anterior  Part  of  Tongue. 


ficially  affected  at  its  side  or  back  part.  The  patient  having  been  gagged  the 
tongue  IS  secured  by  passing  a  thread  through  it.  It  is  then  drawn  well 
forward  while  the  lingual  artery  is  compressed  in  the  way  recommended  by 
C.  Heath.  To  do  this  the  forefinger  is  passed  over  the  dorsum  of  the  tono-ue 
till  it  touches  the  epiglottis ;  it  is  then  turned  towards  the  side  on  which  die 
arteiy  is  to  be  compressed,  and  hooked  forcibly  upwards  against  the  jaw  The 
diseased  portion  of  the  tongue  is  then  cut  out  with  scissors.  If  the  artery  be 
well  compressed  the  operation  will  be  practically  bloodless.    On  removino-  the 
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pressure  the  haemorrhage  is  free,  often  profuse,  but  the  larger  vessels  are 
seized  in  forcipressure  forceps,  and  twisted  or  ligatured,  and  the  oozing  will 
soon  cease  on  the  application  of  ice. 

Strangulation  of  the  diseased  mass  by  means  of  the  Ligature  was  a  mode 
of  operating  formerly  practised  when  the  means  of  controlling  and  arresting 
hsemorrhage  were  less  perfect  than  they  are  now.  It  was  extremely  painful, 
and  caused  great  discomfort  from  the  presence  of  the  fcEtid  mass  in  the  mouth, 
and  was,  moreover,  frequently  fatal  from  septicaemia.  It  is  now  completely 
abandoned.  The  ligature  was  passed  by  an  ordinary  n»vus-needle  and  a 
corkscrew-needle  (Fig.  745),  or  a  common  needle,  according  to  circumstances, 
and  the  mass  strangulated  in  the  same  way  as  in  ligature  of  a  cutaneous 
nsevus.    Cloquet,  Arnott,  and  others  even  ventured  to  strangulate  the  whole 


Fig.  745.— Corkscrew-Needle. 


tongue  by  ligatures  passed  through  an  incision  in  the  hyoid  region,  but  such 
operations  were  rarely  successful. 

Excision  of  the  Whole  or  of  a  Large  Portion  of  the  Tongue. — This 
operation  may  be  performed  in  four  ways.  1.  From  the  inside  of  the  mouth, 
without  any  external  incisions.  2.  By  the  submental  method,  through  the 
mylo-hyoid  space.  3.  By  the  buccal  method,  a  free  incision  being  made 
through  the  cheek ;  and  4.  By  division  of  the  lower  Hp  and  jaw. 

The  excision  of  the  whole  tongue  from  the  interior  of  the  mouth  was  rarely 
performed  until  the  fear  of  htemorrhage  during  the  operation  was  practically 
removed  by  the  introduction  of  the  ecraseur  by  Ohassaignac.  At  the  present 
time  the  means  of  gagging  the  mouth  and  of  arresting  the  hfemorrhage 
during  the  operation  being  more  perfect,  the  ecraseur  is  not  so  extensively 
used  as  formerly,  the  tongue  being  more  fi-equently  removed  with  the  scissors 
in  the  way  first  recommended  by  Whitehead. 

Excision  by  the  Ecraseur  is  carried  out  in  various  ways,  of  which  the 
following  is  one  commonly  adopted.  The  gag  having  been  applied,  the  end  of 
the  tongue  should  be  secured  with  a  piece  of  whipcord  and  well  drawn  forwards 
and  upwards.  The  Surgeon  then  cuts  across  the  frcenum  by  means  of  strong 
curved  scissors,  and  divides  successively  the  insertions  of  the  genio-hyoid  and 
genio-hyo-glossal  muscles  into  the  lower  jaw,  cutting  ft-eely  backwards  so  as  to 
liberate  the  base  of  the  tongue.  He  now  snips  across  the  reflexion  of  the 
mucous  membrane  of  the  floor  of  the  mouth  from  the  lower  jaw,  and  then, 
laying  aside  the  scissors,  separates  widely  with  his  fingers  the  base  of  the 
tongue  from  these  parts.  As  he  does  this  the  assistant,  who  has  charge  of  the 
whipcord  ligature,  draws  the  tongue  well  forwards,  and  it  comes  bodily  out 
between  the  lips.  If  the  anterior  pillar  of  the  fauces  oflfer  any  obstacle  it 
may  be  snipped  across,  and  the  wire  of  the  ecraseur  may  then  be  applied  well 
round  the  back  of  the  organ,  the  shaft  being  pressed  up  under  the  base  of  the 
tongue.  If  the  wire  have  a  tendency  to  slip  forwards,  a  large  double  hook 
should  be  passed  in  front  of  it  into  the  base  of  the  tongue,  so  as  to  steady  it 
and  prevent  its  slipping.  By  now  working  it  gradually,  the  whole  organ  can 
be  removed. 
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In  this  as  in  all  other  methods  of  removing  the  tongue,  it  mast  be  remem- 
bered that  if  the  attachments  of  the  genio-hyoid  and  genio-hyo-glossus  muscles 
have  been  completely  divided  there  is  a  tendency  for  the  stump  of  the  tongue 
to  fall  backwards  into  the  pharynx,  and  thus,  if  it  is  of  sufficient  size,  to  cause 
asphyxia.  This  must  be  guarded  against  by  passing  a  thread  through  it  and 
drawing  it  forwards.  If  necessary  the  thread  must  be  attached  to  the  teeth 
or  drawn  forwards  and  fixed  to  the  cheek  by  plaster. 

Nunneley,  of  Leeds,  devised  an  ingenious  mode  of  applying  the  ecraseur  so 
as  to  remove  portions  of  the  tongue,  or,  indeed,  the  whole  organ,  as  far  back 
as  thehyoid  bone.  This  operation  consists  in  passing  the  chain  of  the  ecraseur 
through  the  centre  of  the  mylo-hyoid  space  by  means  of  a  sickle-shaped  needle, 
about  4|  inches  long  and  as  broad  as  a  bistoury  blade.  By  this  needle  the 
chain  is  brought  into  the  mouth  close  to  the  fr^num.  Two  or  three  curved 
and  strong  hare-lip  pins  are  now  passed  deeply  into  the  tongue,  obliquely, 
behind  the  seat  of  the  disease,  their  points  being  made  to  project  forwards 
below  the  organ,  so  as  to  prevent  the  chain 
from  slipping.  The  loop  is  now  gradually 
tightened,  and  the  tongue  is  cut  off  obliquely 
from  behind  forwards. 

Two  ecraseurs  were  successfully  used  by 
Chassaignac  in  removing  portions  of  the 
tongue.  When  the  disease  occupies  only  one 
side,  and  it  is  not  thought  necessary  to  cut 
away  the  whole  breadth  of  the  organ,  two 
instruments  are  required,  which,  as  Chassaignac 
represents  (Fig.  746),  must  be  passed  through 
the  substance  of  the  tongue  in  opposite  direc- 
tions, so  as  to  isolate  and  detach  the  diseased 
portion.  The  operation  may,  however,  be 
performed  much  more  rapidly  and  easily  by 
sphtting  the  tongue  in  the  middle  line  by 
means  of  a  knife  or  a  pair  of  scissors.  As  Morrant  Baker  has  specially 
pointed  out,  an  incision,  if  made  accurately  in  the  middle  line,  is  almost 
bloodless.  The  incision  can  be  safely  carried  backwards  as  far  as  the  root 
of  the  tongue,  and  the  separation  of  the  diseased  half  of  the  organ  and  the 
application  of  the  ecraseur  are  much  facilitated  by  so  doing. 

The  following  points  must  be  attended  to  in  removing  large  portions  of  the 
tongue  by  means  of  the  ecraseur.  The  wire  should  be  thick.  If  too  thin  it 
cuts  almost  as  readily  as  a  knife,  and  the  lingual  arteries  will  certainly  spout 
and  require  a  ligature.  The  instrument  should  be  worked  very  slowly,  in 
order  that  time  may  be  given  for  the  vessels  to  contract. 

The  wire  dcraseur  (Fig.  747)  will  be  found  better  than  the  chain-instrument. 
The  form  of  wire  best  suited  to  the  instrument  is  strong  piano-wire.  It  will 
be  found  better  to  attach  one  end  only  to  the  movable  part  of  the  instrument, 
the  other  being  twisted  round  the  handle,  as  in  the  figure.  It  then  cuts  by  a 
slow  sawing  movement  and  divides  the  vessels  more  surely.  Middeldorpf's 
galvanic  cautery  was  much  used  a  few  years  ago  in  operations  on  the  tongue 
(Fig.  748).  By  working  this  slowly,  and  not  heating  the  platinum-wire 
beyond  a  red  heat,  the  tongue  may  be  removed  without  the  loss  of  a  drop  of 
blood.    This  I  have  done  in  several  cases  in  which  the  whole  tongue  required 


Fig.  746. — Two  Ecraseurs   applied  to 
Cancer  of  Tongue. 


672  DISEASES  OF  THE  MOUTH  AND  THROAT. 


removal,  from  the  inside  of  the  mouth,  without  any  external  wound.  The 
galvanic  cautery  cuts  more  rajDidly  than  the  ordinary  instrument,  and  it  was 
at  first  hoped  that  its  use  would  considerably  simplify  the  operation.  Experi- 
ence has,  howevei-,  shown  that  the  charred  surface  left  by  the  passage  of  the 
hot  wire,  heals  more  slowly,  with  more  discharge  and  sloughmg  than  that  left 
by  the  ecraseur.  Secondary  haemorrhage  has  occurred  moreover  in  a  consider- 
able number  of  cases  after  its  use.  It  was  urged  as  another  advantage  attending 
its  employment,  that  a  charred  surface  offers  a  barrier  to  the  absorption  of 
septic  matter,  but  the  fallacy  of  this  idea  has  been  demonstrated  by  experi- 


Fig.  747.— Wire  Ecraseur  for  Removal  of  Tongue. 


mental  investigations  on  animals.  The  instrument  has  therefore  been  abandoned 
almost  universally,  most  Surgeons  preferring  the  wire  ecraseur  in  those  cases 
in  which  the  scissors  or  knife  cannot  be  safely  employed. 

In  1877,  W.  Whitehead  of  Manchester  successfully  removed  the  whole 
tongue  through  the  mouth  with  scissors,  and  since  then 'the  operation  has  been 
repeated  in  a  large  number  of  cases  with  excellent  results.  The  operation  is 
conducted  as  follows.  The  mouth  is  efficiently  gagged,  and  a  double  ligature 
passed  through  the  tip  of  the  tongue.  The  assistant  in  charge  of  tliis  is 
directed  to  maintain  throughout  the  operation  a  steady  traction  upwards  and 
forwards.    The  operator  commences  by  dividing  all  the  attachments  of  the 


tongue  to  the  jaw  and  to  the  pillars  of  the  fauces  with  an  ordinarv  ]iair 
of  straight  scissors.  The  muscles  attached  to  the  base  of  the  tongue  are  then 
cut  across  by  a  series  of  successive  short  snips  of  tiie  scissors,  until  the  entire 
tongue  18  separated  in  the  plane  of  the  inferior  border  of  the  lower  jaw  as  fin- 
back as  the  safety  of  the  epiglottis  will  permit.  Any  vessels  which  bleed  fieelv 
are  seized  m  forcipressure  forceps  and  twisted  as  divided,  but  a  moment's 
pressure  with  a  small  piece  of  sponge,  hekl  in  sjwnge-forceps,  suffices  tcin- 
porarily.  If  not  permnncntly,  to  arrest  most  of  the  bleeding.  A  single  loop  of 
silk  IS  then  passed  by  a  long  needle  through  the  remains  of  the  glosso- 
epigiottidean  fold  of  mucous  membrane,  as  a  means  of  drawing  forwards  the 
floor  of  the  mouth  should  secondary  haemorrhage  take  place.    This  may  be 
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withdrawa  on  the  second  day.  Tlie  hjemorrhage  in  this  method  of  operating 
is  much  less  than  would  be  expected.  Whitehead  states  that  in  two  cases  he 
removed  the  whole  tongue  without  twisting  a  single  vessel ;  this,  however,^  is 
quite  exceptional.  In  most  cases  the  linguals  and  a  few  smaller  vessels  require 
torsion.  In  a  paper  read  before  the  International  Medical  Congress  of  1881, 
Whitehead  recorded  twenty-eight  cases  in  which  the  operation  had  been  per- 
formed with  only  three  deaths,  two  of  which  occurred  at  a  remote  period  after 
the  operation. 

If  only  half  the  tongue  is  affected  it  may  be  removed  by  scissors  in  the 
same  way,  after  having  been  split  in  the  middle  line. 

When  the  floor  of  the  mouth  is  imphcated,  no  operation  through  the 
mouth  should  be  attempted  ;  as  it  is  impossible  by  this  means  to  extirpate  the 
whole  of  the  disease  in  this  situation,  and  partial  removal  of  it  will  be  followed 
only  by  rapid  recurrence  and  increased  activity  of  development.  Shght  en- 
largement of  the  glands  under  the  jaw  should  not  be  any  bar  to  the  operation, 


provided  the  disease  be  limited,  and  the  constitution  good.  If  not  too  much 
enlarged,  the  glands  may  be  excised  at  the  same  tune  with  the  disease  of  the 
tongue  ;  or  if  they  be  so  slightly  enlarged  as  to  be  scarcely  recognizable,  they 
may  be  left,  when  they  will  perhaps  subside  without  the  necessity  of  operation, 
as  their  enlargement  may  possibly  be  dependent  upon  simple  irritation  ; 
should  they  continue  indurated,  they  may  readily  be  removed  at  a  subsequent 
period. 

Submental  Operation  for  Excision  of  Tongue. — Regnoli  of  Pisa  pub- 
lished, in  1838,  a  description  of  the  following  method  by  which  the  whole 
tongue  can  be  removed.  An  incision  of  a  semilunar  shape  is  made  along  the 
line  of  the  lower  jaw,  beginning  near  one  angle  and  terminating  close  to  the 
other.  A  perpendicular  incision  is  carried  from  the  centre  of  this  line 
immediately  under  the  chin  to  the  hyoid  bone  (Fig.  749).  In  making  this 
semilunar  incision,  care  must  be  taken  not  to  wound  the  facial  artery  on 
either  side.  The  trunk  of  the  vessel  should  be  protected  by  the  finger  of 
an  assistant  as  it  curves  round  the  lower  jaw,  and  the  incision  should  be 
confined  within  the  space  between  the  two    facials.     The  triangular 

VOL.  II.  XX 


Fig.  749. — Lines  of  luoision  in  Regnuli's 
Operation. 


Fig.  750. — Tongue  di'awn  out  between  Jaw 
and  Hyoid  Bone. 
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flaps  of  skin  formed  in  the  manner  indicated  •  are  dissected  back,  and  the 
muscles  and  mylo-hyoid  space  are  now  exposed.  These  must  be  successively 
divided  ;  the  anterior  bellies  of  the  digastrics  are  cut  across,  the  mylo-hyoid 
muscle  divided  transversely  at  its  anterior  part  ;  and  the  attachments  of  the 
genio-hyoidei  and  genio-hyo-glossi  are  then  to  be  detached  from  the  lower  jaw 
by  a  few  touches  of  the  scalpel,  and  by  separating  with  the  fingers  the  mucous 
membrane  of  the  floor  of  the  mouth.  An  aperture  is  then  made  into  this  by 
pushing  the  scalpel  through  it,  and  its  reflexion  from  the  inside  of  the  lower 
jaw  is  divided  as  far  back  as  the  outer  angles  of  the  external  incision,  ihe 
submaxUlary  glands  are  pushed  aside,  and  the  tip  of  the  tongue  being  seized 
with  a  strong  hook  or  vulsellum-forceps,  the  organ  is  drawn  out  to  its  full  extent 
on  to  the  anterior  part  of  the  neck,  between  the  jaw  and  the  hyoid  bone  (Fig. 
750),  when  the  whole  of  it  may  be  removed  close  to  its  attachments  to  the 
latter  bone  by  means  of  the  scissors  or  the  (^craseur.  If  the  ecraseur  be  used, 
it  will  occasionally  be  found  that  the  anterior  pillar  of  the  fauces  is  somewhat 
in  the  way  of  the  application  of  the  instrument.  Should  this  be  inconveniently 
so,  it  may  be  snipped  across  before  the  wire  is  apphed.  By  means  of  this 
operation,  which  I  have  several  times  performed,  the  whole  of  the  tongue  may  be 
shaved  off  clean  from  the  base  of  the  epiglottis  and  hyoid  bone.  After  the 
removal  of  the  tongue  the  h£emorrhage  Avill  usually  be  found  to  be  trifling  ; 
but  should  one  or  other  of  the  lingual  arteries  bleed,  it  may  readily  be  seized 
and  twisted.  The  incision  in  the  skin  must  then  be  stitched  up,  a  drainage- 
tube  being  inserted  at  the  lower  end  of  the  vertical  incision. 

Kocher  of  Berne,  believing  that  the  best  hope  of  giving  prolonged  relief  or 
possibly  permanently  curing  the  patient,  lies  in  a  complete  removal  in  every 
case  of  the  lymphatic  glands  below  the  jaw  simultaneously  with  the  diseased  part 
of  the  tongue,  has  introduced  a  method  of  operating  which  in  his  hands  has  been 
attended  by  a  considerable  degree  of  success.  He  makes  a  free  external  incision, 
commencing  a  little  below  the  lobule  of  the  ear  and  running  downwards  along 
the  anterior  border  of  the  sterno-mastoid  to  the  level  of  the  great  cornu  of  the 
hyoid  bone  ;  from  this  an  incision  is  carried  forwards  nearly  to  the  body  of  the 
hyoid  bone,  and  then  upwards  along  the  hne  of  the  anterior  belly  of  the 
digastric  to  the  jaw.  The  flap  thus  marked  out  is  turned  upwards  over 
the  face.  The  lingual  artery  is  then  tied  before  it  passes  beneath  the  hyo- 
glossus.  By  a  process  of  careful  dissection,  all  the  lymphatic  glands  arc 
removed  from  the  region  exposed  by  the  wound.  In  so  doing  tlie  carotid 
sheath  will  be  exposed,  as  one  gland  always  lies  upon  it  close  to  the  sterno- 
mastoid.  The  facial  artery  and  vein  will  be  divided,  and  must  be  secured  by 
ligature.  It  is  necessary  to  remove  the  submaxillary  and  sublingual  glands, 
which  otherwise  are  much  in  the  way.  Some  lymphatic  glands,  touching  the 
inner  surface  of  the  jaw,  between  it  and  the  sublingual  gland,  must  be  sought 
for  and  removed.  The  mylo-hyoid  muscle  and  the  mucous  membrane  of  the 
mouth  are  now  fully  exposed',  and  must  be  carefully  divided  when  the  side  of 
the  tongue  to  its  very  root  comes  into  view.  If  only  one  side  is  affected,  the 
tongue  may  now  be  split  down  the  middle  line  from  the  mouth,  and  the  base 
cut  through  from  the  external  wound.  Kocher  recommends  a  preliminary 
tracheotomy  and  plugging  the  pharynx  during  the  operation.  In  14 
cases  operated  on  by  himself  by  this  method  only  one  patient  died,  from 
secondary  hfEmorrhage  from  the  tracheotomy  wound.  In  8  recurrence  of 
the  disease  took  place,  1  died  a  year  after  of  pneumonia,  and  4  remained 
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well  at  14  months,  5,  5  and  6|  years  after  the  operation.  The  operation  is  a 
bold  one,  and  requires  skill  and  patience  in  its  performance  ;  but  the  danger 
does  not  seem  to  be  great,  and  the  results  are  such  as  to  encourage  furtlaer 
attempts  in  the  same  direction. 

The  Buccal  Operation. — Furneaux  Jordan  has  introduced  an  operation 
which  consists  in  dividing  the  cheek  on  the  aflfected  side  backwards  as  far  as 
the  ramus  of  the  jaw,  care  being  taken  to  go  below  the  parotid  duct.  The 
tongue  is  then  seized  in  the  usual  way,  and  cut  off  by  two  ecraseurs  worked 
simultaneously,  the  chain  of  one  dividing  the  organ  transversely  close  to  the 
pillars  of  the  fauces,  that  of  the  other  severing  the  tissues  along  the  floor  of 
the  mouth.  I  have  performed  this  operation  in  one  case  of  unilateral  cancer 
of  the  tongue,  and  found  that  the  organ  could  readily  be  reached,  commanded, 
and  a  portion  removed  through  the  gap  in  the  cheek.  After  the  operation  is 
concluded,  this  is  closed  by  sutures. 

Excision  of  Tongue  after  Division  of  the  Lower  Jaw. — Sedillot  of 
Strasburg  described,  in  1855,  a  method  of  removing  the  whole  of  the  tongue, 
which  he  stated  that  he  had  practised 
for  some  years  with  success.  The 
operation  consists  in  making  a  vertical 
section  through  the  lower  lip,  sawing 
through  the  inferior  maxilla  at  its 
symphysis,  separating  the  bone  on  each 
side,  drawing  the  tongue  forward  and 
removing  it.   In  performing  this  opera- 
tion, its  inventor  recommends  that  the 
section  of  the  lower  lip  should  be 
made  carefully  through  the  median 
line,  and  carried  across  the  chin  as  far 
down  as  the  hyoid  bone.   The  lower  jaw 
is  then  sawn  through  at  its  symphysis. 
In  order  to  fix  the  bone  more  accu- 
rately after  the  opei-ation,  he  recom- 
mends that,  instead  of  making  one 
vertical   incision,    two   oblique  cuts 
shotild  be  practised  with  the  saw  in 
this  shape  >,  so  as  to  form  a  triangle, 
the  point  of  which  corresponds  to  the 
middle  of  the  body  of  the  bone,  so 
that  the  two  opposite  sides  may  be 
locked  together  after  the  removal  of 
the  tongue.    Before  sawing  the  bone 
it  may  be  drilled  on  each  side  half  an  inch  from  the  edge  of  the  intended 
incision  through  it.     After  having  divided  the  lower  jaw,  the  muscles 
connecting  it  to  the  tongue  should  be  cut  across  and  the  mucous  mem- 
brane forming  the  floor  of  the  mouth  detached  from  the  bone,  the  two 
sides  of  which  are  drawn  asunder  ;  and  the  tongue  then  removed  from  the 
hyoid  bone  by  being  gradually  snipped  through  with  scissors.    The  lingual 
arteries  bleed  freely,  and  must  be  at  once  secured.    The  opposite  sides  of ''the 
jaw-bone  are  then  brought  together,  and  held  in  position  by  wire  twisted 
round  the  teeth,  or  passed  through  a  hole  drilled  on  each  side  before  the 
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Fig.  751.— Removal  of  Tongue  by  Division 
of  Lower  Jaw  and  Bcraseur. 
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division  of  the  bone.  If  Sedillot's  angular  cut  be  adopted,  the  bone  may  be 
kept  in  niu  much  more  easily  than  if  the  vertical  incision  to  which  he  first  of 
all  had  recourse,  and  which  is  commonly  adopted  in  this  country,  be  practised. 
The  incision  in  the  lower  lip  must  be  united  in  the  usual  way  by  hare-hp  pins 
or  sutures.  This  operation  was  first  done  in  this  country  by  Syrae  and 
Nunneley,  and  has  of  late  years  been  very  extensively  practised  by  many 
Surgeons  By  it  the  whole  tongue  can  be  freely  exposed  and  cut  out  from  its 
deepest  attachments.  If  it  be  preferred,  the  ecraseur  may  be  applied  when  the 
tongue  has  been  fully  exposed  (Fig.  751).  When  the  disease  has  commenced 
in  the  floor  of  the  mouth  and  implicated  the  bone,  the  afPected  portion  may  be 
removed  with  the  tongue.     This  has  been  successfully  done  by  Heath,  Barker, 

and  others.  . 

Hemorrhage  during  Excision  of  the  Tongue  is  the  only  serious  danger 
of  the  operation,  and  so  long  as  the  mouth  is  thoroughly  gagged  even  this  need 
cause  no  anxiety.    If  only  a  part  of  the  tongue  is  being  removed,  hsemon-hage 
maybe  immediately  arrested  by  drawing  the  tip  well  out  of  the  mouth  by  the 
ligature  through  it  and  compressing  the  lingual  against  the  jaw  by  the  method 
already  described.    The  pharynx  must  then  be  thoroughly  cleaned  with 
sponges  on  sponge-holders.    When  this  is  done  the  assistant  relaxes  his  finger, 
and  the  bleeding  point  can  usually  be  seized  without  difficulty  in  a  pair  of 
forcipressure  forceps.    If  the  whole  tongue  have  been  removed,  the  stump 
must  be  hooked  forward  with  the  fore-finger  and  seized  in  a  pair  of  vulsellum 
forceps  while  the  artery  is  compressed  as  before  described.    Torsion  is  the 
most  satisfactory  mode  of  arresting  the  bleeding.    The  twisted  end  of  the 
vessel  becomes  buried  in  the  tissues  of  the  stump  of  the  tongue  and  secondary 
hEemorrhage  rarely,  if  ever,  occurs.    If  the  attempts  at  torsion  fail,  a  ligature 
may  be  applied  and  cut  short.    The  most  serious  accident  is  when  the  gag 
slips  while  free  haemorrhage  is  going  on.    In  a  case  of  this  kind  I  had  to 
perform  laryngotomy,  as  a  coagulum  formed  in  the  pharynx  before  the  vessel 
could  be  secured.    The  patient  made  a  good  recovery,  dying  two  years  after 
the  operation  from  the  recurrence  in  the  lung  and  in  one  of  the  toes.  Oozing 
of  blood  may  usually  be  arrested  by  ice,  or  if  it  be  more  than  usually  free  the 
bleeding  point  may  be  touched  with  Paqueliu's  cautery  or  perchloride  of  iron, 
but  this  should  be  avoided  if  possible,  as  it  interferes  with  the  healing  of  the 
wound.    If  very  free  hfemorrhage  is  expected  it  may  be  advisable  in  some 
cases  to  perform  a  preliminary  tracheotomy  and  to  introduce  Trendelenburg  s 
obturator  or  to  plug  the  pharynx  with  a  sponge. 

After-Treatment. — As  soon  as  all  bleeding  is  arrested  the  stump  of  the 
tongue  should  be  freely  sponged  with  a  solution  of  chloride  of  zinc  (gr.  40  to  3]), 
care  being  taken  that  none  of  the  solution  runs  Aowa.  the  throat.  This 
whitens  the  surface  but  in  no  way  interferes  with  healing.  Iodoform  in  fine 
crystals  should  then  be  gently  rubbed  into  the  raw  surface  with  the  finger. 
Whitehead  recommends  the  application  of  a  "  varnish  "  composed  of  the  same 
constituents  as  Friar's  Balsam,  the  spirit,  however,  being  replaced  by  a 
concentrated  solution  of  iodoibrm  in  ether.  The  chief  trouble  in  the  subsequent 
treatment  is  to  keep  the  mouth  free  from  decomposing  discliarges.  Various 
means  have  been  tried  for  this,  chlorinated  gargles,  sanitas,  terebene,  Condy  s 
fluid,  &c.,  but  nothing  approaches  iodoform  in  efficiency.  It  should  be 
applied  daily  in  the  form  of  crystals  (not  precipitated),  a  small  quantity  beina 
sprinkled  over  the  raw  surface  by  means  of  a  camel's-hair  pencil.    "W  hitehead 
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recommends  the  daily  applicabioa  of  his  varnish.  The  mouth  may  be  washed 
at  intervals  after  the  first  thirty-six  hours  with  a  weak  solution  of  permanganate 
of  potash.  Ice  may  be  sucked  at  intervals  for  the  first  few  days,  if  it  be  found 
grateful  to  the  patient.  A  tendency  to  dyspnoea  is  sometimes  manifested  after 
the  operation,  owing  to  the  stump  of  the  tongue  falling  backwards.  This  is 
remedied  by  opening  the  mouth  and  drawing  the  stump  forwards.  If  it  occurs 
frequently  a  thread  must  be  passed  through  the  stump  and  retained  for  a  few 
days.  If  only  a  part  of  the  tongue  have  been  removed  the  patient  will  be  able 
to  swallow  fairly  well  after  the  first  few  hours,  but  if  the  whole  organ  have 
been  taken  away  he  must  be  fed  through  an  india-rubber  tube  passed  down 
the  oesophagus  for  the  first  four  or  five  days.  The  constant  passage  of  the 
tube  is  a  great  source  of  pain  and  annoyance  to  the  patient,  and  it  wiU,  as  a 
rule,  be  found  better  to  pass  the  tube  half  way  down  the  oesophagus  at  the 
time  of  the  operation,  and  to  bring  it  out  at  the  mouth  (or  through  the  wound 
in  Kocher's  operation),  and  to  fix  it  there.  This  is  best  done  by  bringing 
the  tube  up  the  side  of  the  face  above  the  ear  and  applying  a  bandage  to 
keep  it  in  position.  There  is  often  trouble  from  profuse  salivation  for  two 
or  three  weeks,  owing  to  the  patient  being  unable  to  swallow  the  viscid  saliva 
excreted  from  the  wounded  and  irritated  glands.  This  is  best  controlled  by 
alum  gargles. 

Accidents  after  the  Operation. — Secondary  haemorrhage  may  occur 
about  the  fifth  or  sixth  day,  especially  after  the  galvanic  cautery.  It  rarely, 
if  ever,  follows  excision  by  the  scissors  with  torsion  of  the  vessels.  The  free 
use  of  ice  or  a  spray  douche  of  ice-cold  water  may  arrest  it  if  it  be  slight. 
If  free  and  arterial,  perchloride  of  iron  or  the  actual  cautery  may  be  required. 
If  this  fail  the  lingual  may  be  ligatured  above  the  hyoid  bone  unless  that  has 
been  already  done  as  a  preliminary  step  to  the  operation.  Septic  fever,  septic 
poisoning,  and  septic  infection  are  prevented  by  avoiding  whenever  possible 
those  methods  of  operating  which  leave  a  sloughing  surface,  and  by  the  free 
use  of  iodoform  in  the  after-treatment.  Septic  pneumonia  due  to  the  inhalation 
of  decomposing  matter  from  the  floor  of  the  mouth  is  a  common  cause  of 
death  in  excision  of  the  tongue,  as  in  cut-throat  and  similar  injuries.  It  is 
characterized  by  scattered  patches  of  broncho-pneumonia,  rapidly  ending  in 
breaking  down  of  the  lung-tissue.  Sometimes,  apparently  by  extension  from 
these  centres,  large  areas  of  lung-tissue  may  become  gangrenous.  This  very 
fatal  complication  is  best  avoided  by  the  use  of  iodoform  and  by  drainage 
from  the  floor  of  the  mouth  in  cases  of  removal  of  the  entire  tongue.  A.  E. 
Barker  suggested  and  successfully  practised  in  several  cases  a  preliminary 
tracheotomy.  After  the  operation  the  patient  was  made  to  breathe  by  the 
tracheal  opening  until  the  mouth  had  become  clean.  The  introduction  of 
iodoform  has,  however,  so  efficiently  prevented  septic  processes  in  these  cases 
that  tracheotomy  is  now  rarely  required. 

Comparison  of  the  Methods  of  Operating.— In  instituting  a  com- 
parison between  the  different  methods  of  dealing  with  cancer  of  the  tongue  it 
should  be  understood  that  the  same  plan  of  treatment  is  not  equally  applicable 
to  all  cases,  but  that  one  or  other  should  be  adopted  according  to  the  size, 
situation  and  extent  of  the  cancerous  mass.  If  this  be  small  and  situated  at 
the  tip,  this  portion  of  the  organ  may  be  easily  and  safely  excised.  If  situated 
towards  the  side  so  as  to  require  the  removal  of  perhaps  the  anterior  third 
of  one  side  of  the  ors:an,  it  may  be  best  done  by  splittina:  the  tono-ne  and 
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excising  the  diseased  part  by  the  ecraseur  or  scissors,  and  the  same  methods 
are  equally  ■  applicable  when  half  the  organ  has  to  be  removed.  If  the 
posterior  part  be  superficially  afPected  the  disease  may  be  cut  out  and  the 
buccal  operation  will  then,  :n  some  cases,  be  found  to  expose  the  part  most 
fully.  If  the  organ  be  so  deeply  affected  that  the  whole  requires  extirpation, 
it  can  be  done  from  the  mouth  by  the  ecraseur  or  by  Whitehead's  method. 
In  some  cases  it  will  be  found  most  convenient  to  split  the  tongue  and  remove 
the  halves  separately.  If  the  floor  of  the  mouth  is  implicated,  recourse  must 
he  had  to  Sedillot's  operation  of  division  of  the  lower  lip  and  jaw  in  the 
middle  hne.  If  it  is  intended  to  remove  the  glands  below  the  jaAV,  Kocher's 
method  will  be  found  the  best.  Whichever  method  be  adopted,  the  subluigual 
gland  should  always  be  removed  either  with  the  tongue  or  by  scissors  after 
the  main  part  of  the  disease  has  been  taken  away,  as  there  are  some  small 
lymphatic  glands  buried  in  its  substance  which  are  often  an  early  seat  of 
recurrence  of  the  disease. 

With  regard  to  the  choice  between  the  Ecraseur  and  the  scissors  it  may  be 
said  that  increasing  experience  shows  clearly  the  great  superiority  of  the 
latter.  The  ecraseur  tends  to  shp  forward  and  so  to  leave  some  of  the  disease 
behind,  it  by  no  means  certainly  prevents  haemorrhage  during  the  operation, 
and  it  leaves  a  crushed  surface  which  heals  less  rapidly  and  from  which  secondary 
hasmorrhage  is  not  unlikely  to  occur.  By  the  use  of  the  scissors  the  Sm-geon 
can  accurately  cut  beyond  the  limits  of  the  disease.  A  clean  cut  surface  is 
left  which  readily  heals,  and  if  the  bleeding  vessels  are  twisted,  secondary 
haemorrhage  is  very  unlikely  to  foUow.  It  requires,  however,  a  skilled 
assistant  on  whom  the  Surgeon  can  rely  to  seize  the  bleeding  vessels  in  the 
forcipressure  forceps,  and  if  one  is  not  available  it  might  be  preferable  to  use 
the  ecraseur. 

Results. — The  prognosis  in  cancer  of  the  tongue  is  always  bad.  Removal 
of  the  diseased  organ  in  part  or  in  whole  may  relieve  for  a  time,  but  very 
rarely  does  more  than  this.  The  more  acute  the  cancer,  the  more  rapid  will 
be  its  recurrence,  either  locally  or  in  the  glands.  A.  E.  Barker,  who  has  most 
carefully  investigated  this  point,  states  that  out  of  170  cases  collected  from 
various  sources  he  could  only  find  17  in  which  recurrence  did  not  take  place 
under  one  year  ;  and  in  the  whole  of  medical  literature  he  could  meet  with 
the  record  of  only  42  cases  in  which  the  patient  had  remained  free  from 
recurrence  for  a  sufficient  length  of  time  to  justify  the  hope  that  he  was 
permanently  relieved  of  the  disease.  One  of  the  most  successful  cases  on 
record  was  operated  on  by  0.  Heath.  The  cancer  was  situated  near  the 
frsenum,  adhering  to  the  jaw  and  extending  upwards  into  the  substance  of  the 
tongue.  The  whole  incisor  portion  of  the  lower  jaw  and  the  anterior  half  of 
the  tongue  with  the  corresponding  part  of  the  floor  of  the  mouth  were 
removed  in  one  piece.  The  patient  was  alive  and  in  good  health  ten  years 
after  the  operation. 

The  mortality  directly  from  the  operation  though  considerable,  is  not  very 
high  when  the  serious  nature  of  the  proceeding  is  considered. 

Barker  has  collected  218  cases  from  various  sources,  and  finds  that  the 
death  rate  is  lC-0  per  cent.  It  is  satisfactory,  however,  to  note  that  of  late 
years  it  has  considerably  diminished.  Thus,  at  University  College  Hospital, 
88  cases  were  operated  on  between  1871  and  1881,  of  which  10  died  ;  20 
of  these  operations  were  performed  before  1877,  and  of  these  8  died,  while  of 
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the  18  since  that  date  only  2  died.  The  diminished  death-rate  seems  to  be 
due  in  part  at  least  to  the  more  saccessful  prevention  of  decomposition  by  the 
use  of  iodoform.  The  records  of  excision  of  the  tongue  were  at  one  time  so 
unsatisfactory,  that  some  Surgeons  have  doubted  the  propriety  of  performing 
the  operation  ;  but  when  we  remember  the  terrible  fate  of  the  patient  if 
the  disease  be  allowed  to  run  its  course,  and  that  cases  of  apparent  cure, 
although  exceptional,  are  not  unknown,  there  is  no  doubt  that  the  opera- 
tion is  not  only  justifiable  but  advisable.  The  hope  of  improvement  in  the 
results  seems  to  lie  first  in  early  recognition  of  the  disease,  so  that  it  may 
be  removed  before  the  glands  are  affected,  and  secondly,  if  this  period  be 
passed,  in  free  removal  of  the  diseased  organ  with  the  whole  of  the  lymphatic 
glands  which  receive  lymph  from  it,  if  this  be  possible.  The  fact  that 
epithelioma  seldom  recurs  in  the  viscera  encourages  us  to  attempt  the  removal 
of  the  affected  glands  whenever  their  situation  is  such  that  the  operation  can 
be  safely  undertaken. 

Effect  of  the  Removal  of  the  Tongue  on  Speech. — Although  distinct- 
ness of  articulation  is  necessarily  afi'ected  for  a  time  by  these  operations  on 
the  tongue,  yet  it  is  usually  completely  restored  when  only  the  anterior  third 
or  half  is  removed  ;  the  tissue  of  the  organ  recovering  its  normal  mobility 
with  remarkable  facility,  and  indeed  appearing  to  possess  a  very  considerable 
reparative  power,  and  to  be  capable  of  reproduction  to  some  extent.  Even 
after  removal  of  the  whole  of  the  tongue,  the  power  of  deglutition  is 
preserved,  and  that  of  articulation,  although  at  first  somewhat  imperfect, 
eventually  returns,  so  that  the  patient  is  able  to  speak  so  distinctly  that 
strangers  would  not  be  aware  of  the  loss  he  had  sustained.  Amongst  the 
tortm-es  to  which  Christian  martyrs  were  subjected  in  the  early  ages,  and  the 
punishments  which  have  been  inflicted  on  heretics,  "  cutting  out  the  tongue'" 
was  one  of  the  most  barbarous.  Martyrologists  in  describing  this  horrible 
mutilation  have  remarked  with  wonder,  that,  although  it  was  practised  with 
the  view  of  depriving  the  sufferers  of  the  power  of  speech,  yet  it  often  failed 
in  its  effect,  and  those  who  have  been  subjected  to  it  were  enabled  to  speak 
afterwards  as  plainly  as  before.  This  they  have  attributed  to  direct  miraculous 
intervention.  But,  as  modern  Surgery  has  shown  that  the  power  of  speech 
returns  equally,  whether  a  cancerous  tongue  have  been  extirpated  by  the  knife 
of  the  Surgeon,  or  a  heretical  tongue  by  that  of  the  executioner,  we  must 
look  upon  the  return  of  speech  rather  as  a  physiological  fact,  than  as  a  miracle 
specially  wrought  for  the  benefit  of  those  mutilated  in  and  for  the  propagation 
of  the  true  faith. 

Diseases  op  the  Floor  op  the  Mouth. — Solid  Tumours  are  occa- 
sionally met  with  in  this  region,  E;pithelioma  being  the  most  common.  Ade7ioma 
also  in  connection  with  the  salivary  glands  may  occur.  Nasvi  also  have  been 
observed  in  this  situation.  These  tumours  require  removal  by  irregular 
operations,  varying  according  to  the  size  and  situation  of  the  growth.  For 
these  proceedings  no  special  directions  can  be  given.  In  removing  such 
tumours  as  these,  when  situated  under  or  by  the  side  of  the  tongue,  the  knife 
must  necessarily  be  used  with  much  caution.  It  must,  however,  be  borne  in 
mind  that,  if  these  growths  cannot  be  reached  from  the  inside  of  the  mouth, 
they  may  be  got  at  by  incision  through  the  mylo-hyoid  region,  where  there 
is  but  a  slight  thickness  of  soft  parts  between  the  surface  and  the  floor  of 
the  mouth. 
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Cystic  Tumours  in  the  Floor  of  tlie  Mouth  may  occur  under  three 
forms  :  1,  Ranula  ;  2,  Congenital  Dermoid  Cyst ;  and  3,  Bursal  Cysts. 

1.  Ranula.— A  globular  swelling,  semi-transparent,  evidently  containing 
fluid,  and  often  attaining  the  size  of  a  walnut  or  a  pigeon's  egg,  may  be 
situated  under  the  tongue,  pushing  this  organ  upwards  and  backwards,  and 
consequently  interfering  with  deglutition  and  speech  (Fig.  752).  The  wall 
of  the  cyst  is  usually  thin,  with  small  vessels  ramifying  on  it ;  its  contents 
are  glauy  and  unlike  saliva.  This  form  of  ranula  is  usually  said  to  be  a 
dilatation  of  Wharton's  duct ;  but  there  is  no  proof  of  the  disease  being  of 
this  nature,  nor  is  it  very  easy  to  understand  how  so  small  a  duct  can  be 
dilated  to  so  large  a  size  as  is  occasionally  attained  by  these  tumours,  which 
seem,  in  some  cases  at  least,  rather  to  consist  of  independent  cystic  formations, 
such  as  commonly  occur  in  connection  with  other  secreting  glands,  and  in 
other  parts  of  the  mouth.    And  this  view  of  the  case  is  strengthened  by  the 

fact  that  these  globular 
cystic  tumours  containing 
glairy  fluid  may  occur  in 
the  substance  of  the  tongue 
itself,  far  away  fi-om  any 
saHvary  duct. 

Morrant  Baker,  who  has 
investigated  the  connec- 
tion between  ranula  and 
the  Whartonian  duct,  finds 
that,  in  cases  of  ranula, 
Wharton's  duct  is  quite 
free,  without  any  alteration 
iu  size,  and  that  saliva  may 
be  seen  issuing  from  it. 
A  probe  passed  into  the 
duct  is  separated  fi-om  the 
ranula  by  a  thin  membran- 
ous wall,  showing  clearly 
that  the  duct  and  the  ranula  do  not  communicate.  I  have,  however,  lately 
seen  a  case  in  which  a  ranula  resulted  from  a  wound  of  the  floor  of  the 
mouth,  in  the  situation  of  the  Whartonian  duct.  The  wound  was  caused  by 
the  accidental  slipping  of  a  pair  of  tooth-forceps  during  extraction  of  the 
first  molar  tooth.  As  the  wound  healed  a  ranula  formed,  the  contents  of 
which  were  thick  and  ropy,  like  the  natural  secretion  of  the  submaxillary 
gland.  It  ultimately  reached  the  size  of  a  plover's  egg.  That  this  tumour 
was  formed  by  an  accumulation  of  the  secretion  of  the  submaxillary  gland, 
there  can  be  little  doubt ;  but  it  is  quite  possible  that  the  collection  formed 
in  the  submucous  tissue,  and  that  it  was  not  enclosed  in  an  actual  dilatation 
of  the  AVhartonian  duct. 

The  Treatment  of  this  form  of  ranula  consists  either  in  passing  a  horse-hair 
seton  through  its  walls,  so  that  contraction  may  take  place  on  this  (Fig.  762) ; 
or  else  in  the  excision  of  a  large  portion  of  the  anterior  wall  of  the  cyst,  the 
remainder  contracting  until  it  at  last  becomes  obliterated. 

2.  The  Congenital  Dermoid  Cyst.— This  rare  form  of  cyst  is  met  with 
in  the  middle  line.    It  most  commonly  forms  a  swelhug,  projecting  into  the 
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mouth  beneath  the  tongue,  and  also  appearing  on  the  neck.  In  a  case  of  this 
kind  under  my  care,  the  contents  closely  resembled  cream-cheese  in  appear- 
ance, and  were  composed  of  epithelial  scales  and  fatty  matter  (see  also  Vol.  I., 
p.  1006).  These  cysts  may  be  dissected  out  from  the  mouth  or  by  an  external 
incision  in  the  middle  line  between  the  chin  and  the  hyoid  bone.  The 
operation  is  troublesome,  and  may  be  accompanied  by  free  bleeding. 

3.  Bursal  Cyst. — This  is  believed  to  arise  from  enlargement  of  the  bursa 
above  the  hyoid  bone  between  the  genio-hyoidei  and  genio-hyo-glossi.  It 
projects  usually  more  distinctly  in  the  neck  than  into  the  mouth,  and  thus 
forms  a  large  tumour,  soft  or  elastic,  and  semi-fluctuating,  occupying,  perhaps, 
all  the  space  between  the  symphysis  and  the  hyoid  bone.  It  may  attain  the 
size  of  an  orange.  The  tumour  is  best  treated  by  making  a  firee  incision 
into  it,  from  the  mouth  if  possible,  and  wiping  out  the  cavity  with  chloride 
of  zinc  (gT.  40  to  Bj-  of  water),  after  which  a  drainage-tube  may  be  inserted. 
If  the  tumour  is  more  superficial  externally  the  same  treatment  may  be  carried 
out  from  the  outside.  It  is  not  possible  in  most  cases  to  dissect  the  cyst  out, 
as  its  wall  is  thin  and  its  connections  deep  and  important. 

Salivary  Calculi  are  occasionally  met  with  in  connection  with  the  sub- 
lingual, submaxillary,  and  parotid  glands.  They  are  most  common  in  the 
submaxillary  gland,  and  will  then  be  found  to  be  situated  in  the  Whartonian 
duct.  From  this  situation  I  have  two  or  three  times  removed  them.  Where- 
ever  occurring,  they  obstruct  the  duct  and  produce  retention  of  saliva  in  it. 
Hence,  when  the  salivary  glands  become  actively  secreting,  as  at  meal-times, 
the  calculus,  by  preventing  the  escape  of  the  salivary  fluid,  causes  distension 
of  the  gland,  with  pain  and  tenderness,  rendering  mastication  difficult. 
Suppuration  occasionally  takes  place  round  the  calculus,  and  if  it  be  in  the  sub- 
maxillary gland  the  pus  may  burrow  downwards  and  point  in  the  neck  near 
the  great  cornu  of  the  hyoid  bone.    This,  however,  is  very  rare. 

The  Treatment  is  simple.  It  consists  in  dividing  the  mucous  membrane 
over  the  calculus  and  then  extracting  it  with  forceps.  The  largest  which  I 
have  removed  was  of  the  size  of  a  small  damson-stone  ;  it  was  loose  in 
Wharton's  duct. 

DISEASES    OF   THE    PALATE,    UVULA,    AND  TONSILS. 

Hard  Palate. — The  hard  palate  is  liable  to  necrosis,  usually  the  result  of 
syphilis  or  scrofula,  but  occasionally  arising  fi-om  a  subperiosteal  abscess, 
starting  from  a  diseased  tooth.  These  conditions  have  already  been  sufficiently 
described  in  the  chapter  on  Diseases  of  the  Jaws.  Epithelioma  is  far  from 
common.  Enchondroma,  Filroma,  and  various  forms  of  Sarcoma,  have  also 
been  met  with  in  this  region. 

Soft  Palate.— The  most  common  disease  of  the  soft  palate  is  syphilitic 
ulceration  (Vol.  I.,  p.  1147).  Tumours  are  occasionally  met  with,  and  their 
nature  has  been  specially  studied  by  Stephen  Paget,  who  has  collected  and 
analysed  the  records  of  a  considerable  number  of  such  cases.  Congenital 
dermoid  cysts  have  been  met  with  in  this  region.  They  are  always  situated  in 
the  middle  line,  and  are  supposed  to  be  formed  by  inclusion  of  the  epithehal 
layer  during  development.  Simple  mucous  cysts  are  very  rare.  Polypoid  and 
warty  yroivths  are  not  very  uncommon.  Adenomata  form  the  largest  class  of 
tumours  met  with  in  this  situation.    They  vary  somewhat  in  structure,  some 
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closely  resembling  the  adeno-fibroma  of  the  breast,  and  others  being  composed 
of  embryonic  or  myxomatous  tissue  surrounding  groups  of  epithelial  cells, 
sometimes  forming  distinct  cell-nests.  They  are,  however,  always  simple,  and 
usually  distinctly  encapsuled,  so  that  they  can  be  readily  shelled  out  after  the 
mucous  membrane  covering  them  has  been  divided.  They  are  of  slow  growth, 
and  usually  painless  ;  they  are  round  or  oval  in  form,  smooth  on  the  surface 
and  firm  in  consistence.  They  are  most  commonly  met  with  about  middle 
life.  In  a  case  under  the  care  of  C.  Heath  in  University  College  Hospital  the 
tumour,  which  was  shelled  out  without  difiiculty,  measured  one  inch  and  a  half 
in  diameter.  Sarcomata  are  rare,  and  are  usually  round  or  spindle-celled. 
Squamous  carcinoma  is  also  rare.    It  presents  nothing  peculiar. 

Uvula.— Elongation  of  the  Uvula.— The  uvula  occasionally  becoming 
elongated  and  hanging  down  into  the  pharynx,  so  as  to 
touch  the  epiglottis  and  sensitive  mucous  membrane  in  its 
neighbourhood,  gives  rise  to  great  irritation  of  the  fauces, 
or  to  a  tickling  or  spasmodic  cough,  which  can  be  cured 
only  by  removing  the  pendulous  body.  This  little  operation 
may  be  readily  done  after  the  application  of  cocaine  by 
seizing  the  end  of  the  uvula  with  a  pair  of  polypus- forceps, 
and  snipping  it  across  near  the  root  with  a  long  pair  of 
scissors.  It  is  better  not  to  remove  the  whole  of  the  uvula. 
If  this  be  done,  throat  irritation  is  apt  to  continue.  I  have 
been  most  satisfied  with  the  result  of  those  cases,  in  which 
a  stump  from  a  quarter  to  a  third  of  an  inch  in  length  has 
been  left.  For  some  years  I  have  been  in  the  habit  of 
using  a  pair  of  "  vulsellum-scissors  "  (Fig.  753),  by  which 
the  uvula  is  cut  oflF  at  the  same  moment  that  it  is  seized, 
^s^iTsoi's!''"""'"  thus  rendering  the  operation  easier  and  less  irritating  to 
the  patient.  A  very  ingenious  American  instrument,  con- 
sisting of  a  pair  of  forceps  and  scissors  combined,  may  be  employed  with  the 
same  view  ;  by  closing  the  handles  of  this  instrument  the  uvula  is  first  seized, 
and  is  then  immediately  cut  across  (Fig.  754).  The  throat  is  usually 
extremely  painful  for  a  few  days  after  the  operation,  and  swallowing  is  espe- 


Fig.  754.— Forceps-Scissors. 


cially  dreaded.  The  sucking  of  ice,  and  marsh  mallow  lozenges  give  marked 
relief. 

Tonsils.— Tonsillitis  or  Quinsy.— The  tonsils  are  not  unfrequently 
inflamed  or  permauently  enlarged.  When  inflamed,  they  become  swollen 
and  red,  with  much  pain  in  the  side  of  the  neck  and  ear,  increased  by  any 
attempt  at  swallowing  ;  there  is  usually  a  profuse  secretion  of  saliva,  ana 
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a  good  deal  of  swelling  under  the  angles  of  the  jaws  ;  the  tongue  is  coated 
with  thick  pasty  mucus,  and  the  voice  is  thick  and  nasal.  The  disease 
comes  on  suddenly,  often  accompanied  by  high  fever,  chills,  and  occasionally 
even  delirium.  The  thermometer  frequently  rises  to  105°,  or  even  higher.  In 
some  cases,  a  trace  of  albumen  may  be  found  in  the  urine.  Tonsillitis  is  often 
caused  by  exposure  to  impure  air,  such  as  results  from  the  escape  of  sewer-gas 
into  a  house,  and  it  is  not  uncommon  amongst  the  residents  in  hospitals.  It 
occasionally  precedes  an  attack  of  acute  rheumatism,  but  the  connection  between 
the  two  diseases  is  not  clear.  It  may  be  mistaken  for  diphtheria,  scarlet  fever, 
or  erysipelas  of  the  fauces.  From  diphtheria  it  is  distinguished  by  the  absence 
of  exudation.  The  mucous  secretion  from  the  tonsil  may  somewhat  resemble 
diphtheritic  exudation,  but  it  is  distinguished  by  its  want  of  adherence,  as  it  is 
easily  removed  with  a  camel's-hair  pencil.  From  scarlet  fever,  tonsillitis  is  dis- 
tinguished by  the  absence  of  the  red  tongue,  and  by  the  redness  of  the  throat 
being  purple  in  tint,  and  limited  to  the  tonsils  and  their  immediate  neighbour- 
hood, and  later  on  by  the  absence  of  rash.  From  erysipelas  of  the  fauces  it  is 
more  difficult  to  distinguish,  but  it  will  usually  be  found  that  the  redness  is 
darker  in  tint  and  less  diffused  than  in  erysipelas,  and  there  is  less  oedematous 
swelling,  and  no  tendency  to  the  supervention  of  dyspnoea  fi-om  oedema 
glottidis.   There  is  also  less  glandular  enlargement  at  the  angle  of  the  jaw. 

The  Treatment  should  always  be  commenced  by  a  good  purge  ;  a  calomel 
and  colocjnth  pill  will  be  found  most  efficacious  if  it  can  be  taken.  Guaiacum 
in  lozenges,  or  otherwise,  is  said  sometimes  to  cut  the  disease  short  if  adminis- 
tered at  the  very  beginning.  Hot  fomentations  must  be  continuously  applied, 
and  steam,  either  alone  or  with  the  addition  of  compound  tincture  of  benzoin 
(5j  ill  Oj),  should  be  inhaled  at  interA-als.  The  patient  must  be  well  sup- 
ported by  good  beef  tea  and  other  liquid  food.  The  difficulty  in  swallowing 
may  be  overcome  by  painting  or  spraying  the  throat  with  cocaine.  Much 
relief  may  often  be  given  by  scarifying  the  tonsils  with  a  probe-pointed 
bistoury  ;  and,  if  abscess  form,  it  should  be  opened  early  with  a  sharp-pointed 
bistoury  sheathed  to  within  half  an  inch  of  its  point  by  wrapping  strapping 
round  it.  The  inhalation  of  the  steam  from  a  pint  of  boiling  water,  to 
which  has  been  added  a  teaspoonful  of  creasote  or  carbolic  acid,  will  often 
give  much  comfort  by  allaying  the  foetor  of  the  breath. 

Enlargement  of  the  Tonsils.— There  are  two  distinct  forms  of  chronic 
enlargement  of  the  tonsils.  In  one,  these  organs  become  increased  in  size  in 
otherwise  healthy  children  in  consequence  of  repeated  attacks  of  inflammation, 
and  more  especially  of  diphtheria,  scarlet  fever,  and  measles.  In  the  second 
form,  the  enlargement  is  due  to  a  to'ue  hypertrophy  of  the  normal  structures  of 
the  tonsil.  The  lymphatic  follicles  are  enlarged  and  increased  in  number,  and 
the  connective  tissue  between  them  is  more  abundant  and  denser  than  natural. 
The  crypts  are  deepened  and  are  filled  with  an  abundant  mucous  secretion, 
sometimes  of  cheesy  consistence,  and  standing  out  from  the  mouth  of  the 
crypt  so  as  to  make  the  tonsil  look  as  if  covered  with  white  dots.  In  rare 
cases,  calcareous  concretions  may  be  found  in  the  dilated  crypts.  This  form 
of  enlargement  may  be  complicated  by  the  effects  of  repeated  attacks  of 
inflammation. 

_  When  the  tonsils  are  chronically  enlarged,  the  condition  is  obvious  on  open- 
ing the  mouth  and  depressing  the  tongue  so  as  to  expose  the  fauces  fairly,  and 
cannot  be  mistaken  for  any  other  morbid  state. 
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In  chronk  inflammatory  enlargement  the  tonsils  are  red,  congested,  and  very 
liable,  under  the  influence  of  slight  causes,  to  violent  attacks  of  acute  inflam- 
mation with  ulceration  or  abscess. 

In  chronic  hypertropMj  the  tonsil  presents  difi'erent  characters  ;  it  is  large, 
rather  pale,  hard,  smooth,  and  semi-elastic.    This  disease  is  one  which  occurs 
in  children  and  young  persons  who  have  a  general  tendency  to  strumouB 
affections  of  the  mucous  membranes.    Most  commonly  it  develops  without  any 
assignable  or  external  cause,  usuaUy  commencing  at  five  or  six  years  of  age,  and 
gradually  increasing  up  to  puberty,  a  period  when  the  functional  activity  of  these 
glands  is  greatest,  and  when  they  are  most  exposed  to  irritation  from  zymotic 
diseases,  especially  scarlatina  and  measles.    When  once  the  tonsils  have 
enlarged,  they  become  a  source  of  great  inconvenience  and  of  even  serious 
derangement  of  health.    The  child  is  liable  to  attacks  of  inflammation  of  the 
throa°,  the  tonsils  then  becoming  congested,  greatly  swoUen,  and  readHy 
running  into  ulceration  or  suppuration.    In  consequence  of  these  repeated 
attacks  of  inflammation,  the  enlargement  of  the  tonsils  increases,  they  become 
indurated,  rugged-looking,  and  nodulated,  projectmg  far  forwards  into  the 
fauces,  and  sometimes  even  touching  each  other  below  the  uvula.  Eespu-ation, 
articulation,  and  deglutition  are  now  seriously  interfered  with.    The  mucous 
membranes  of  the  nose  and  eyes  are  often  chronicaUy,  congested,  and  there 
is  an  increased  secretion,  from  the  back  of  the  throat  and  nose,  of  thick, 
tenacious,  unhealthy,  or  fetid  mucus,  the  swaUowing  of  which  is  deleterious. 
The  child  cannot  sleep  without  snoring,  and  is  apt  to  start  up  with  a  feelmg 
of  suffocation  ;  the  voice  becomes  thick  and  husky  ;  the  sense  of  hearing  is 
blunted  ;  and,  partly  from  the  incipient  deafness,  partly  from  the  difficulty 
of  breathing  causing  the  child  to  keep  its  mouth  half  open,  the  countenance 
assumes  a  peculiar  vacant,  semi-idiotic  expression,  which  is  very  charac- 
teristic of  the  advanced  stages  of  the  disease.    The  most  serious  effect  is  the 
impediment  to  inspnation,  which  in  the  more  chronic  and  severe  cases  will 
prevent  the  full  inflation  of  the  lungs,  and  thus  occasion  a  permanent  flatten- 
ing and  contraction  of  the  chest,  imperfect  aeration  of  the  blood,  and  an 
interference  with  general  nutrition. 

The  Treatment  of  chronic  enlargement  of  the  tonsils  wiU  vary  according  to 
the  age  of  the  child,  and  the  degree  and  kind  of  hypertrophy  and  indura- 
tion of  these  organs.     In  the  earlier  and  slighter  forms  of  the  disease,  the 
enlargement  of  the  tonsils  may  gradually  subside  as  the  child  grows  older  and 
stronger  ;  and  it  is  well  not  to  be  in  too  great  a  hurry  to  excise  the  tonsils  m 
young  children,  but  rather  to  adopt  a  course  of  constitutional  treatment 
with  the  view  of  improving  the  general  health,  by  means  that  are  ordi- 
narily had  recourse  to  in  the  management  of  struma.    The  internal  use  of 
iron,  and  the  local  application  of  the  tincture  of  iodine,  or  of  burnt  alum,  are 
occasionally  serviceable.    The  repeated  introduction  of  a  pointed  stick  ot 
nitrate  of  silver  into  the  cavities  of  the  enlarged  tonsil  seems  occasionally  to 
be  of  use  in  arresting  the  enlargement.    In  the  majority  of  instances,  how- 
ever, the  disease  will  not  be  materially  influenced  by  any  therapeutic  means 
that  may  be  adopted  ;  and  it  becomes  necessary  to  remove  that  portion  of  tue 
growth  which  projects  beyond  the  arches  of  the  palate.    This  may  be  besc 
done  by  the  ordinary  tonsil-guillotine.    The  throat  should  first  be  pamtea 
with  a  20  per  cent,  solution  of  cocaine.    The  tonsil  is  then  made  Fomineno 
by  pressing  with  the  finger  behind  the  angle  of  the  jaw,  and  the  ring  ol  tn 
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instrument  being  passed  over  the  tumour,  the  cutting  blade  is  pushed  forwards, 
and  thus  a  slice  of  the  projecting  part  of  the  growth  is  removed.  In  some 
cases  difficulty  is  experienced  in  bringing  the  tonsil  fairly  into  the  ring  of  the 
instriunent ;  this  may  be  obviated  by  drawing  it  through  with  a  vulsellum  or 
double  hook,  and  indeed,  in  some  of  the  machines  sold  for .  the  purpose  a 
double  hook  is  attached,  which,  being  fixed  into  the  tonsil,  draws  it  forwards 
before  it  is  sliced  off  (Pigs.  755,  756,  757).  In  performing  this  operation  it  is 
best  for  the  Surgeon  to  stand  behind  the  patient,  more  particularly  in  excising 


—  ; 


Fig.  755.— Tonsil-Guillo- 
tine applied. 


Pig.  756.— Tonsil- 
Guillotine  shut. 


Fig.  757.  —  Tonsil- 
Guillotine,  with 
Hooks  to  seize 
Tonsil. 


the  right  tonsil,  as  he  can  thus  look  better  into  the  mouth  and  have  more  com- 
mand over  the  head  ;  or  he  may  stand  in  front,  and  use  the  left  hand  for  the 
right  tonsil,  and  vice  verscl  (Fig.  758).  Should  a  guillotine  not  he  at  hand, 
the  tonsil  may  be  removed  by  seizing  it  with  a  vulsellum,  drawing  it  forwards^ 
and  then  taking  ofp  a  slice  with  a  probe-pointed  bistoury,  the  base  of  the 
blade  of  which  should  be  wrapped  round  with  a  piece  of  plaster,  to  prevent  its 
wounding  the  tongue.  In  excising  the  tonsil  in  this  way,  care  must  be  taken 
to  cut  from  below  upwards  and  inwards  towards  the  mesial  line,  and  on  no 
account  to  turn  the  edge  of  the  knife  outwards,  lest  the  internal  carotid  artery 
be  endangered.  The  htemorrhage  that  follows  this  operation  is  usually  very 
triflmg ;  but  it  may  be  sufficiently  abundant  to  endanger  the  patient's  life. 
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In  such  cases,  ice  and  gallic  acid  will  usually  arrest  the  bleeding.  In  one 
case,  I  found  a  gargle  of  spirits  of  turpentine  suspended  in  mucilage  effectual 
after  all  other  means  had  failed. 

It  has  been  stated  by  some  that  excision  of  the  tonsil  is  liable  to  be 
followed  by  arrest  of  development  of  the  testes.    This  I  have  never  observed. 

Malignant  Tumours  of  the  Tonsil.— Squamous  epithelioma,  lympho- 
sarcoma, and  round-celled  sarcoma  are  the  malignant  growths  most  commonly 
met  with  in  the  tonsil  and  its  immediate  neighbourhood.  Epithelioma 
rarely  commences  in  the  tonsil  itself,  but  much  more  commonly  extends  to  it 
from  the  root  of  the  tongue  or  the  pillars  of  the  fauces.  The  tumour 
ulcerates  early  and  deeply,  and  presents  the  hard  base,  foul  surface,  and 
everted  edges  observed  in  ulcerating  epithelioma  elsewhere.  It  early  affects 
the  glands.  Lymphadenoma,  lympho-sarcoma,  and  round-celled  sar- 
coma spring  more  commonly  from  the  tonsil  or  its  immediate  neighbourhood, 
and  cannot  be  easily  distinguished  from  one  another  except  by  microscopic 
examination  after  removal,  and  not  always  then.    They  have  been  met  with 


Fig.  "58.— Removal  of  Right  Tonsil  with  left  haiul. 


most  frequently  after  middle  life.  The  lymphadenoma  and  lympho-sarcoma 
form  soft,  sometimes  semi-flucbuating  tumours  rounded  in  form,  often  smoothly 
covered  tensely  stretched  mucous  membrane,  and  projecting  beyond  the 
middle  line  of  the  pharynx,  interfering  more  or  less  with  deglutition  and 
respiration.  In  most  cases  the  growth  is  malignant,  speedily  implicating  the 
lymphatic  glands  along  the  anterior  border  of  the  sterno-mastoid.  These 
tumours  may  be  loosely  encapsuled,  so  that  they  can  be  shelled  out  easily 
with  the  finger  after  the  mucous  membrane  covering  them  has  been  divided. 
Round-celled  sarcoma  infiltrates  the  neighbouring  parts  more  widely,  and 
shows  the  same  general  malignancy.  If  these  growths  are  left  without  opera- 
tion, swallowing  becomes  more  and  more  difficult,  respiration  is  impeded, 
ulceration  and  hasmorrhage  may  take  place,  and  the  patient  dies  in  most  cases 
from  the  effects  of  the  local  disease,  but  sometimes  from  secondary  visceral 
growths. 

If  the  disease  is  far  advanced  and  widely  infiltrating  surrounding  parts, 
nothing  can  be  done  by  operative  means  for  the  relief  of  the  patient.  In  one 
case  of  a  malignant  tumour  of  the  tonsil,  however,  I  obtained  some  temporary 
advantage  by  removing  portions  of  the  soft  projecting  and  very  vascular  growth 
by  means  of  the  (icraseur.  When  the  tumour  is  stretching  the  mucous  membrane 
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over  it  without  apparently  implicating  it,  and  when  the  whole  mass  seems 
movable  in  the  side  of  the  pharynx,  it  is  probable  that  the  tumour  is  a 
lymphadenoma  or  lympho-sarcoma,  and  it  may  then  in  many  cases  be  easily 
removed  from  the  mouth.  The  patient  must  be  well  gagged,  the  mucous 
membrane  divided  with  a  Paquelin's  cautery-knife,  and  the  mass  enucleated 
with  the  finger.  It  is  surprising  with  what  ease  and  with  how  little  hsemor- 
rhage  tumours  of  this  kind,  even  when  of  considerable  size,  may  be  removed. 
Three  cases,  two  under  the  care  of  A.  E.  Barker,  have  been  removed  in  this 
way  in  University  College  Hospital.  All  recovered,  were  greatly  relieved 
locally,  but  in  all  speedy  recurrence  took  place  in  the  glands  of  the  neck.  In 
one  of  Barker's,  the  glands  were  removed,  and  the  patient  was  in  good  health 
a  year  afterwards. 

If  the  tumour  is  too  deeply  attached  to  be  shelled  out  in  this  way,  it  may 
be  brought  more  fully  into  view  by  dividing  the  cheek  as  in  the  buccal  opera- 
tion for  removal  of  the  tongue,  but  this  rarely  gives  enough  room.    It  has  ■ 
therefore  been  attempted  in  several  cases  to  expose  the  tonsil  by  incisions  in 
the  side  of  the  neck.    Cheever  accomplished  this  by  one  incision  along  the 
anterior  edge  of  the  sterno-mastoid,  and  another  joining  it  and  passing  along 
the  lower  border  of  the  jaw.    Foulis  and  Czernv  recommended  a  more  exten- 
sive incision,  commencing  at  the  angle  of  the  mouth  and  passing  downwards 
to  the  angle  of  the  jaw  and  beyond  it  towards  the  tip  of  the  great  cornu  of  the 
hyoid  bone.    By  sawing  the  jaw  in  this  line  and  pulling  the  parts  widelv 
asimder  the  tonsil  is  brought  very  clearly  into  view.    Mickulicz  went  a  step 
further,  and  took  away  a  portion  of  the  ascending  ramus  of  the  jaw  without 
opening  the  mouth.    The  details  of  these  operations  must  necessarily  vary 
with  the  seat  of  the  tumom^  and  the  extent  of  the  implication  of  the  soft  parts 
ifie  cutting  m  the  deeper  parts  is  best  done  with  Paquelin's  hot  knife  The' 
results  h^YB  not  so  far  been  very  satisfactory.    Buthn,  who  has  collected  23 
cases  of  removal  of  malignant  tumours  of  the  tonsil,  states  that  although  only 
three  died  directly  from  the  operation,  recurrence  had  speedily  taken  place  in 
the  great  majority  of  the  survivors,  only  three  being  known  to  be  alive  and 
well  at  periods  of  four,  twelve,  and  twenty-four  months  respectively  after  the 
opem  ion.    Local  relief  had,  however,  followed  many  of  the  operations,  and 
doubtless,  also,  m  most,  life  was  prolonged.    The  opei-ation  is  evidently  u'r^ 
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fnf  ^^T^i*'^'"^''^^^  c«ferr/ia/ or  the  ordinary  sore  throat  is 

00  familiar  to  every  inhabitant  of  our  damp  and  cold  climate  to  need  ny 

tS  Crn.t      r'  ™  ^^^^^"^^  Steaming  the 

hastened^t  ,  T  '""^"'^T'  "'"'"^  '  '^^'^'^  ^^y  be 

oUh.  I         ""^^       characterised  by  some  redness  and  swellino- 

V  ins  o^r"'  "^^"^b^^^^' °ften  accompanied  by  elongation  of  the  uvula  The' 

1  2i        "^""T'  ^^°^brane  are  often  enlarged  and  visible,  and  the  fdlicles 
hghdy  increased  in  size.    There  is  an  excess  of  secretion,  ;sually  th  ck  and 
nacious  in  character.    It  may  follow  repeated  attacks  of  acute  I.tardi  hut 

use  of  alcohol,  tea.  or  tobacco.    It  is  aggravated  by  cold  and^damp  wea  W 
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and  greatly  relieved  by  warmth  and  dryness.  The  symptoms  are  usually 
worse  m  the  morning,  and  consist  in  dryness  and  uneasy  sensations  as  if  f  rom 
the  presence  of  a  foreign  body,  with  a  constant  desire  to  clear  the  throat  by 
cou.hinc.  or  to  moisten  it  by  drinking.  The  treatment  con.^,t,  first  m 
avoiding  the  causes  above  mentioned.  If  there  is  any  tendency  to  const.pa- 
Uon  saline  purgatives  may  be  given.  Pepper,  mustard,  curry,  &c.,  should  be 
forbidden.  Locally,  astringent  gargles,  chloride  of  ammomum  lozenges,  and 
sprays  of  bicarbonate  of  sodium,  chloride  of  ammonium  or  alum,  or  msuffla^ 
Eof  pulv.  catechu  pallid,  will  be  found  most  useful.  Change  of  air  to  a 
warm  dry  climate  willusually  succeed  when  other  means  have  failed. 

FoUicular  or  Granular  Pharyngitis  is  an  exaggeration  of  the  pre- 
cedino-  condition  characterised  by  marked  enlargement  of  the  mucous  follicles 
of  the  pharynx.    The  chronic  catarrh  usually  extends  into  the  post-nasal 
t  on  and  to  the  mucous  membrane  at  the  opening  of  the  glottis.  The 
causes  are  various,  amongst  the  most  common  being  abuse  of  alcoho  and 
tobacco  but  chronic  dyspepsia  from  other  causes  may  predispose  to  it. 
Excessive  use  of  the  voice  is  said  also  to  be  a  cause.    It  is  common  in 
gcrofuloas  subjects.  The  symptoms  are  those  of  ordinary  catarrhal  pharyngitis 
nc?eased  in   everity  and  accompanied  by  hoarseness  or  loss  of  voice,  and 
renuently  by  some  deafness  from  obstruction  of  the  Eustachian  tubes,  and 
occasionally  by  loss  of  smell.    On  examination  the  enlarged  follicles  are  seen 
?ormin°-  rounded  or  oval  eminences  dotted  over  the  mucous  membrane,  some- 
tta  coalescing  and  forming  larger  elevations  or  ridges     Small  ortuous 
dikted  veins  are  very  commonly  present.    Most  commonly  there  is  httle  or 
no  excesrorsecretion,  the  throat  being  more  or  less  diy  and  glazed,  often  with 
crusts  of  dried  mucus  upon  it,  especially  visible  on  turning  the  velmn  upward 
In  another  variety  of  the  disease,  described  as  the  exudative  fo^J^  ^h^^^  ^ 
thick  opaque,  tenacious  secretion  which  hangs  about  the  orifices  of  the  follicles 
at  the  back  of  the  pharynx.    The  treatment  is  often  very  unsatisfactory.  The 
avoidance  of  all  sources  of  irritation,  of  alcoholic  excess,  and  o  over-use  of  the 
ydce  is  essential.    The  digestion  must  be  attended  to  and  the  bowels  kej^ 
recmlarly  open.    Locally  the  throat  may  be  sprayed  with  astringent  lotions, 
3u?h  as  alum  or  tannic  acid,  or  may  be  painted  with  glycerine  of  tarmm,  care 
beinc^  taken  to  pass  the  brush  up  behind  the  soft  palate.    When  there  is  n 
accumulation  of  viscid  mucus  or  dry  crust  in  the  pharynx,  sprays  hrongh  the 
anterTor  nares,  and  up  behind  the  uvula,  give  great  relief.    The  patien  should 
r^ara  to  do  this  himself.    If  the  throat  is  dry  chloride  of  ammonium  lozenge^ 
Ave  much  rehef.    The  application  of  solid  nitrate  of  silver  to  tjie  enlarged 
follicles  is  sometimes  of  use,  and  in  extreme  cases  they  have  been  destroyed  by 
the  application  of  powerful  chemical  caustics  or  ^7  the  galvanic  cautery^^^^^^ 
merely  rubbed  over,  but  pushed  into  each  separate  follicle.    Cocaine  should  be 
Applied  first,  and  a'little  (gr.  i  to  I)  of  morphia  in  powder -f\-f^^'^''ll 
over  the  place  afterwards.    If  these  severe  measures  are  adopted  only  a  ew 
?olLes  must  be  treated  at  a  time,  otherwise  dangerous  inflammatoiy  swelling 

"l^'ipelatons  Pharyngitis  is  occasionally  met  with     1^  is  char a^^^^^^^^^ 
by  a^nvasion  and  subsequent  constitutional  disturbance  like  that  of  ery^^^^^^^^^^^ 
(Yol.  I.,  p.  044),  with  enlargement  of  the  glands  under  the  jaw. 
membrane  is  of  a  brilliant  red  colour,  and  considerab  y  swollen.  That  'sgr 
pain  in  swallowing,  and  severe  or  fatal  dyspnoea  may  follow  from  oedema  ot 


PHARYNGEAL  ABSG ESS—SYPHILIS  OF  PHARYNX.  689 

glottis.  ThQ  prognosis  in  these  cases  is  always  grave.  The  treatment  consists 
m  the  external  application  of  heat,  the  local  application  of  a  strong  solution 
of  perchloride  of  iron  or  nitrate  of  silver,  and  steaming  the  throat.  The 
strength  must  be  maintained  by  liquid  food  and  stimulants.  Should  dyspnoea 
set  in  the  larynx  or  trachea  should  be  opened  at  once. 

Diffuse  Cellulitis  of  the  Submucous  Tissue  of  the  Pharynx  or 
Phlegmonous  Pharyngitis  is  a  very  rare  affection,  arising  occasionally 
from  mjury,  but  m  other  cases  without  evident  cause.  It  commences  with 
redness,  swelling,  and  pain  in  swallowing,  but  the  serious  nature  of  the  case  is 
soon  shown  by  the  great  elevation  of  temperature  and  severe  constitutional 
disturbance.  (Edema  of  the  glottis  sets  in  early.  The  disease  is  very  fatal 
After  death  the  areolar  tissue  around  the  pharynx  and  larynx  wiU  be  found 
soaked  m  pus  and  sometimes  gangrenous.  The  treatme7it  is  very  unsatisfactory. 
Scarification  of  the  wall  of  the  pharynx  may  be  of  use  if  there  is  great 
(Edematous  swellmg,  after  which  a  solution  of  perchloride  of  iron  (30  per 
cent.)  may  be  pamted  on.  Heat  and  moisture  must  be  applied  externally 
Laryngotomy  or  tracheotomy  may  be  required  at  any  moment.  As  lono-  as  the 
patient  can  swallow,  fluid  nourishment  and  stimulants  must  be°  freelv 
administered.  '' 

Abscess  occasionally  forms  in  the  areolar  tissue  behind  the  pharynx, 


Fig.  759.-  Pharyngotoiue. 


between  the  vertebral  column  and  its  posterior  wall,  which  is  consequently 
pushed  forward  so  as  to  occlude  the  posterior  nares,  giving  rise  to  a  peculiar 
nasal  intonation  of  voice,  if  the  abscess  be  situated  high  ;  if  low  down  the 
consequences  are  more  serious,  as  it  may  interfere  with  respiration  by  pressino- 
upon  he  upper  part  of  the  larynx.  This  kind  of  abscess  is  often  connected 
with  disease  of  the  "bones  at  the  base  of  the  skull,  or  of  the  upper  cervical 
vertebra.  In  many  cases,  if  left  to  itself,  it  would  burst  througfthe  mucous 
membrane  into  the  mouth  ;  but  in  others  it  comes  forwards  under  the  stezno 
mastoid  muscles  into  the  fore  part  of  the  neck.  By  exploring  the  pha":^ 
w  th  the  finger  which  may  readily  be  done,  tension  and  fluctuation  tlorough 
Its  posterior  wall  may  easily  be  made  out.  ^^ougu 

nu^^h*;!'' T''/'''  consists  sunply  in  letting  out  the  matter  by 

a  shnrT  T\  ^'^^^^'-^^^  f  it-    This  may  be  done  by  means  of 

If f^^ted  bistoury  properly  protected,  the  ordinary  abscess-knife,  or  a 

Srfn  hT  l''^'  ''''      ''''^  If  there  is 

Slf  i    n  I  connected  with  disease  of  the  cervical  spine  an 

bSs  Srh^SpinTr;.  tr 

n  uA^^^^u'^^^''^'°''^  ^^•'^"^^^  ^^^e  been  already  described  (Vol  T 

bp  nil  1  r  T  ^^"^eciuences  of  extensive  syphilitic  ulceration  may,  however' 
ce    hfa^^^^^^^^^  f-  --S'ical  in  terf ereiie.    Is  t5^ 

vd:  II        ^  «°  '^^^t  deglutition  becomes  difficult, 
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fluids  only  being  able  to  pass.  In  such  cases  some  relief  may  occasionally  be 
given  by  careful  division  of  some  of  the  tight  cicatricial  bands  which  narrow 
the  fauces,  followed  by  the  passage  of  bougies.  Sometimes  the  soft  palate 
becomes  adherent  to  the  posterior  wall  of  the  pharynx,  completely  shutting  ofi' 
the  nasal  cavity.  For  this  condition  nothing  can  be  done,  a.s  it  is  impossible 
to  set  the  soft  palate  free,  and  an  opening  through  it  would  only  add  to  the 
patient's  discomfort. 

Tumours  are  occasionally  met  with  in  the  postpharyngeal  areolar  tissue, 
giving  rise  to  the  same  swelling,  difficulty  in  respiration  and  deglutition,  and 
lateral  projection,  as  occur  in  abscess  of  this  region.  These  gi'owths  are  mostly 
malig-nant,  and  speedily  prove  fatal.  Pohjin  in  the  pharynx  usually  come  down 
from  the  nasal  cavities,  but  sometimes  spring  from  the  inside  of  this  canal  on 
one  or  other  of  its  margins.  They  are  usually,  when  truly  pharyngeal,  of  a 
malignant  character,  and  grow  with  great  rapidity.  The  uses  of  the  part  are 
necessarily  interfered  with,  and  death  may  eventually  result  from  obsti-uction 
to  deglutition  and  respii'ation.  The  so-called  fihrous  polyjms  projecting  from 
the  base  of  the  skull  into  the  pharynx  has  been  already  described,  p.  57G. 
Epithelioma  of  the  pharynx  has  occasionally  been  met  with  (Fig.  760).  This 
form  of  the  disease,  which  is  of  rare  occurrence,  does  not  differ  from  similar 
growths  elsewhere. 

DISEASES   OF    THE  CE3S0PHAaUS. 

In  discussing  the  diseases  of  the  oesophagus  it  wiU  be  most  convenient  to 
consider  iirst  the  diseases  that  may  affect  that  canaJ,  most  of  which  cause 
narrowing  of  its  lumen  and  consequent  dysphagia,  and  subsequently  to  describe 
the  symptoms  and  treatment  of  stricture  of  the  oesophagus  in  general. 

Congenital  Malformations  are  very  rare,  the  most  common  being  a 
communication  between  the  oesophagus  and  trachea  which  is  incompatible 
with  life.  Congenital  fistulas  and  diverticula  have  also  been  met  with,  and 
three  cases  have  been  recorded  of  difficulty  in  swallowing  existing  from  an 
early  age  to  adult  life,  and  proved  after  death  to  have  been  due  to  narrowing 
of  the  upper  end  of  the  oesophagus. 

Inflammatory  Affections  of  the  flSsopliagus  are  not  common,  except 
as  the  result  of  injury  or  the  swallowing  of  corrosive  fluids.  Chronic  catairh 
is  said  to  occur  in  spirit-drinkers,  with  enlargement  of  the  mucous  glands. 
Superficial  ulceration  may  take  place  in  them,  and  has  been  Icnown  to  give 
rise  to  somewhat  profuse  haemorrhage.  Chronic  catarrh  is  usually  accom- 
panied by  some  muscular  hypertrophy.  The  symptoms  of  this  condition  are 
too  indefinite  to  allow  of  accurate  diagnosis,  and  the  pathological  apjiearauces 
have  been  observed  in  patients  dying  from  other  causes.  It  is  possible,  how- 
ever, that  long-continued  catarrh  may  be  a  cause  of  simple  stricture. 

Ulceration  of  the  (Esophagus  may  be  simple,  syphilitic,  tubercular,  or 
malignant,  all  of  which  are  rare  except  the  last.  Simple  ulceration  is  most 
commonly  traumatic,  arising  from  the  impaction  of  a  foreign  body  or  from 
swallowing  a  corrosive  fluid.  It  may  in  rare  cases  arise  as  a  consequence  of 
chronic  catarrh.  Chronic  ulceration  of  the  same  nature  as  that  occurring  in 
the  stomach  is  said  to  occur  in  the  oesophagus  at  the  cardiac  end,  but  it  is 
somewhat  doubtful.  The  oesophagus  may,  however,  be  implicated  in  a  gastric 
ulcer,  and  the  cardiac  orifice  thus  narrowed.    Syphilitic  and  tubercular  ulccra- 
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tion  are  both  decidedly  uncommon,  though  several  such  cases  have  been  re- 
corded. Perforation  of  the  oesophagus,  as  the  result  of  ulceration,  very  seldom 
occurs  except  in  malignant  disease.  All  forms  of  ulceration  tend  to  cause 
narrowing  of  the  canal.  In  the  mahgnant  form  this  is  the  result  of  the  can- 
cerous growth  surrounding  the  tube  ;  in  the  other  varieties  it  is  due  to  cica- 
tricial contraction  as  healing  takes  place.  The  symptoms  of  ulceration  of  the 
oesophagus  are  pain  and  diflficulty  in  swallowing,  usually  referred  to  some 
definite  spot.  The  patient  may  occasionally  bring  up  blood.  The  diagnosis 
of  one  form  of  ulceration  from  another  must  always  be  uncertain.  But  little 
can  be  done  in  the  way  of  treatment  beyond  supporting  the  patient's  strength 
by  the  administration  of  bland  fluid  nourishment.  If  there  is  any  reason  to 
suspect  ulceration  great  caution  should  be  exercised  in  passing  a  bougie,  lest 
the  diseased  coats  be  perforated.  If  the  ulceration  be  not  malignant  the  signs 
of  stricture  of  the  oesophagus  manifest  themselves  as  the  sore  heals. 

Diverticula  from  the  (Esophagus  are  occasionally  met  with.  According 
to  Zenker  and  Yon  Ziemssen  they  are  of  two  kinds,  one  being  due  to  pressure 
fi'om  within,  and  the  other  to  traction  from  without.  The  former  are  not 
common  :  they  are  formed  by  a  protrusion  of  the  mucous  membrane  through 
the  muscular  coat,  usually  rather  in  the  lower  end  of  the  pharynx  than  in  the 
oesophagus.  The  pouch  thus  formed  has  varied  in  the  recorded  cases  from 
the  size  of  a  hazel-nut  to  that  of  a  child's  head.  It  is  always  situated  behind, 
lying  between  the  vertebrse  and  the  oesophagus,  and  extending  downwards 
along  the  spine,  in  some  cases  reaching  even  to  the  bifurcation  of  the  trachea. 
The  development  of  the  sac  is  very  slow,  some  of  the  recorded  cases  having 
lasted  for  ten  or  even  twenty  years  before  giving  rise  to  serious  symptoms. 
The  symptoms  produced  by  these  diverticula  are  due  to  the  distension  of  the 
sac  with  food,  by  which  the  oesophagus  is  pressed  upon  and  deglutition  inter- 
fered with  to  such  an  extent  as  even  to  cause  death.  When  the  sac  is  dis- 
tended with  food  it  forms  a  swelling  on  each  side  of  the  neck,  in  which  a 
gurghng  may  be  felt  on  manipulation.  By  firm  pressure  the  food,  sometimes 
in  a  more  or  less  advanced  state  of  putrefaction,  may  be  forced  back  into  the 
pharynx.  In  some  cases  the  patients  have  learned  to  do  this  for  themselves, 
and  by  repeatedly  emptying  the  sac  and  attempting  to  swallow  again,  have 
managed  to  get  down  sufiicient  food  to  maintain  life.  A  bougie  passed  down 
the  throat  commonly  enters  the  pouch,  and  can  be  moved  aboiit  in  it ;  great 
care  must,  however,  be  used  if  a  diverticulum  is  suspected,  lest  the  instrument 
be  forced  through  its  wall.  The  causes  of  these  diverticula  are  very  uncertain. 
They  have  been  most  commonly  met  with  after  the  age  of  30.  They  are  not 
connected  with  narrowing  of  the  gullet  below.  It  is  probable  that  they  are 
due  to  some  congenital  weakness  or  malformation  of  the  part.  But  little  can 
be  done  in  the  way  of  treatment.  Owing  to  the  difl&culty  of  avoiding  the 
entrance  to  the  pouch,  it  is  almost  impossible  to  feed  the  patient  by  means  of 
a  tube.  If,  therefore,  starvation  is  imminent,  gastrostomy  gives  the  best 
chance  of  life.  It  has  been  suggested  by  Konig  to  remove  the  sac  and  close 
the  opening,  but  this  operation  has  not  yet  been  attempted. 

The  funnel-shaped  diverticula  due  to  traction  from  without  are  smaller. 
They  are  commonly  seated  near  the  bifurcation  of  the  trachea,  in  the  anterior 
wall.  They  are  caused  by  the  contraction  following  inflammatory  processes 
outside  the  oesophagus,  such  as  the  inflammation  of  a  bronchial  gland.  They 
are  of  little  consequence,  and  give  rise  to  no  serious  symptoms,  unless  a  foreign 
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body  should  happen  to  lodge  in  the  pouch,  and  there  set  up  inflaminatiou  and 
ulceration.    Their  presence  has  only  been  recognized  after  death. 

Simple  Tumours  of  tlie  (Esopliagus  arc  rare  and  usually  assume  a  polypoid 
form.  Fibromata  or  Myofibromata  have  been  most  frequently  met  with,  but 
Klebs  states  that  lipoma  and  myxoma  have  also  been  observed. 

Cancer  of  the  (Esophagus  is  by  no  means  uncommon.  It  occurs  chiefly 
in  three  situations,  at  the  upper  end  of  the  gullet,  implicating  also  the  lower 
part  of  the  pharynx  behind  the  larynx,  about  the  middle  opposite  the  bifurca- 
tion of  the  trachea,  and  at  the  cardiac  end  ;  but  it  has  been  met  with  in  all 
parts  of  the  canal.  In  at  least  70  per  cent,  of  the  cases  the  disease  assumes 
the  form  of  squamous  carcinoma  (epithelioma),  and  this  is  almost  invariably 
the  case  when  it  is  seated  at  the  upper  part.  At  the  lower  end  glandular 
carcinoma  is  more  common.  A  few  rare  cases  of  glandular  carcinoma  (scir- 
rhous or  more  rarely  encephaloid),  apparently  originating  from  the  mucous 
glands,  have  been  met  with  in  other  parts  of  the  canal.  All  forms  of  carcinoma 
tend  to  spread  round  the  tube,  and  thus  diminish  and  finally  occlude  its 
lumen,  giving  rise  to  the  symptoms  of  stricture  of  the  oesophagus.  Ulceration 
occurs  sooner  or  later,  and  may  lead  to  perforation  into  the  pleural  cavity  or 
the  trachea  according  to  the  situation  of  the  growth,  or  a  large  vessel  may  be 
opened,  causing  hemorrhage.  In  the  great  majority  of  cases,  however,  death 
occurs  from  starvation  before  the  local' disease  is  sufiiciently  advanced  to  cause 
these  complications.  Secondary  growths  are  rare  except  in  the  lymphatic 
glands.  In  a  case  lately  in  University  CoUege  Hospital,  however,  secondary 
growths  occurred  in  several  bones  as  well  as  in  the  lymphatic  glands  and 
lung.  Spontaneous  fi-acture  occurred  in  the  humerus  on  each  side,  and  in 
one  clavicle.  Microscopic  examination  showed  the  primary  tumour,  which 
was  seated  a  httle  below  the  larynx,  to  be  a  glandular  carcinoma.  The 
further  symptoms  and  treatment  will  be  discussed  with  stricture  of  the 
oesophagus. 

Stricture  of  the  (Esophagus  and  Dysphagia.— The  characteristic 
feature  of  all  forms  of  oesophageal  obstruction  is  that  the  patient  is  conscious 
of  the  fact  that  the  bolus  of  food  after  leaving  the  pharynx  is  arrested  at  some 
point  on  its  way  to  the  stomach.  He  wUl  usually  indicate  the  point  vdih  his 
finger  externally,  and  often  with  great  accuracy.  Dysphagia  may  be  due  to 
three  classes  of  causes  ;  first,  to  conditions  unconnected  Avith  any^  actual 
naiTowing  of  the  oesophagus  ;  secondly,  to  nervous  or  spasmodic  stricture  ; 
and  thirdly,  to  organic  stricture. 

Conditions  producing  Dysphagia  independently  of  Stricture.- 
These  arc  numerous,  and  may  l)e  divided  as  follows  : — 

1.  Tumours  connected  with  the  Pharynx.— Putting  out  of  considera- 
tion tumours  of  the  tonsils,  which  would  always  be  readily  discovered,  ;w////«av 
of  the  pharynx  may  hang  down  and  offer  obstruction  to  the  passage  of  food. 
In  all  polypoid  growths  connected  with  the  pharynx  (which  are  exceedingly 
rare)  the  nature,  connections,  &c.,  of  the  growth  may  be  made  outbydrawmg 
the  tongue  well  forward,  keeping  it  fixed  with  the  tongue-spatula,  and  passing 
the  finger  well  down  behind  the  root  of  the  organ  ;  the  pharynx  can  thus 
be  explored,  even  below  the  root  of  the  epiglottis,  without  much  difficulty. 
Ahacess  may  exist  between  the  posterior  wall  of  the  pharynx  and  the  spnie, 
possibly  arising  from  caries  of  the  cervical  vertebra; ;  or  a  2^osiphariingca 
tumour,  as,  for  instance,  n  sarcomatous  growth,  may  be  developed  fi'om  tut 
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bodies  of  the  verfcebrJB,  and  push  the  pharynx  forwards.  The  eye  is  often 
deceived  in  these  cases,  failing  to  detect  the  existence  of  an  enlargement  at  the 
back  of  the  pharynx  ;  but  the  finger  readily  recognizes  it.  In  the  case  of 
abscess  there  is  fluctuation,  and  the  dysphagia  will  be  removed  by  opening 
the  abscess  and  letting  out  the  contents  ;  and  the  solid,  or  semi-solid  and 
soft,  or  other  feel  of  a  tumour  in  this  situation  will  lead  to  a  very  pro- 
bable guess  as  to  its  nature.  Diverticula  from  the  upper  end  of  the 
oesophagus  or  lower  end  of  the  pharynx  (p.  691),  are  also  a  rare  cause  of 
dysphagia.  Angular  curvature  forwards  of  the  cervical  spine  projecting  into 
the  pharynx  has  been  recorded  as  causing  dysphagia. 

2.  Morbid  Conditions  of  the  Larynx. — Oedema  about  the  back  of  the 
epiglottis,  or  ulceration,  and  thickening  of  the  mucous  membrane  there,  depen- 
dent upon  syphilis  or  tubercle  or  oedema  about  the  rima  glottidis,  may  give 
rise  to  a  tendency  for  liquids  to  pass  into  the  air-passages,  and  thus  occasion  a 
serious  impediment  in  swallowing,  the  diificulty  being  attended  with  a  feeling 
of  spasm  and  suffocation.  By  passing  the  finger  down  behind  the  root  of  the 
tongue,  the  state  of  parts  can  sometimes  be  felt,  and  the  actual  condition  can 
be  readily  ascertained  by  the  use  of  the  laryngoscope  ;  but  the  combination  of 
dysphagia  with  a  suffocative  fit,  and  these  probably  associated  with  laryngeal 
cough,  are  the  chief  points  in  the  diagnosis. 

3.  Tumours  in  the  Neck  outside  the  (Esophagus. — Enlarged  glands 
or  a  carotid  aneurism,  developing  posteriorly,  as  has  been  known  to  occur 
with  the  internal  carotid  artery  ;  or  a  tumour  connected  with  the  thyroid  body, 
tightly  bound  down  by  the  sterno-mastoid  muscles  and  cervical  fascia,  may,  by 
pressing  on  the  oesophagus,  give  rise  to  dysphagia.  In  all  cases  where  that 
symptom  is  complained  of,  the  neck  should  be  examined  carefully  for  tumours, 
which  will  generally  be  very  readily  detected,  especially  where  the  diflBculty 
has  existed  for  some  time,  and  the  person  has  become  much  emaciated  from 
deficient  nourishment. 

4.  Aneurism  of  the  Innominate  Artery.— Wlien  this  disease  has  risen 
iuto  the  root  of  the  neck  it  is  easily  recognizable  ;  but  in  certain  cases  it  develops 
first  in  a  direction  backwards,  and  then  one  of  the  earlier  symptoms  is 
dysphagia.  Indeed,  the  patient  may  sulfer  but  little  from  any  other  symptom, 
and  may  apply  to  the  Surgeon  for  relief  from  it  alone,  quite  unconscious  of 
the  existence  of  any  serious  disease.  The  diagnosis  will  be  effected  by  careful 
attention  to  the  symptoms  described  at  pp.  162  etseq.,  "Vol.  II.  In  such  a  case, 
much  danger  might  be  incurred  by  at  once  putting  an  instrument  into  the 
oesophagus,  under  the  impression  that  stricture  existed  ;  for  the  point  of  the 
bougie,  or  whatever  instrument  might  be  used,  might  perforate  the  sac  of  the 
aneurism,  and  so  give  rise  to  instant  death. 

.5.  Aneurism  of  the  Aorta,  whether  of  the  fusiform  or  the  sacculated 
variety,  may  give  rise  to  difficulty  of  deglutition  by  pressure  on  the  gullet. 
In  this  case,  also,  there  is  great  danger  of  the  aneurismal  sac  being  pierced  by 
an  instrument  passed  down  for  the  purpose  of  ascertaining  the  existence  of 
stricture.  The  presence  of  the  symptoms  of  intrathoracic  aneurism,  described 
at  pp.  154  et  seq.,  Vol.  II.,  will  determine  the  diagnosis. 

6.  Intrathoracic  Tumours,  such  as  enlarged  bronchial  glands,  sarco- 
matous and  other  growths,  developed  from  the  thoracic  spine  into  the  posterior 
mediustinum,  may  compress  the  oesophagus.  In  such  cases  the  diagnosis  is 
very  difficult.    It  is  difficult  enough  to  determine  the  existence  of  a  tumour. 
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but  still  more  so  to  distinguish  it  from  an  aneurism  undergoing  consolidation  : 
but  dnlness  on  percussion,  and  dyspnoea  with  dysphagia,  together  with  fixed 
pain  in  or  to  one  side  of  the  spine,  with  neuralgia  down  the  arms  or  up  the 
side  of  the  head,  and  a  varicose  condition  of  the  superficial  veins  of  the  chest, 
are  the  signs  on  which  we  place  our  chief  rehance  in  diagnosing  the  exist- 
ence of  a  tumour. 

7.  Dislocation  of  the   Sternal  End  of  the  Clavicle  Backwards, 

whether  traumatic,  or  produced  in  consequence  of  excessive  lateral  curvature 
of  the  spine,  may  give  rise  to  difficulty  of  deglutition.  Of  the  latter  kind 
there  is  one  case  on  record,  narrated  by  Sir  Astley  Cooper,  in  which  the  sternal 
end  of  the  clavicle  by  its  pressure  so  obstructed  the  passage  of  food,  that  the 
patient  was  brought  into  a  condition  of  extreme  danger.  Davie,  of  Bungay, 
under  whose  care  the  woman  was,  sawed  through  and  detached  the  sternal 
end  of  the  clavicle,  and  thus  completely  relieved  her. 

8.  Impaction  of  a  Foreign  Body  in  the  Gidlet. — If  a  man  swallow  such 
a  thing  as  a  piece  of  mutton-bone,  or  the  settings  of  artificial  teeth,  it  generally 
lies  across  the  gullet  in  such  a  manner  as  to  be  easily  felt  by  the  Surgeon  on 
passing  a  probang  ;  but  there  are  others  cases  in  which  a  foreign  body  becomes 
so  lodged  in  the  canal  as  to  escape  detection  and  removal.  Some  years  ago  I 
was  requested  to  see  a  patient  who  was  "said  to  have  swalloAved  a  piece  of  gutta- 
percha. He  had,  it  appeared,  in  consequence  of  having  lost  several  teeth, 
endeavoured  to  construct  an  artificial  masticatory  apparatus  for  himself,  which 
had  become  loose,  and  he  had  accidentally  swallowed  it.  A  few  days  after- 
wards, finding  that  deglutition  continued  difficult,  he  consulted  a  very  able 
Surgeon,  who  carefully  examined  him  ;  but,  not  detecting  any  foreign  body, 
he  considered  that  the  piece  of  gutta-percha  had  passed  into  the  stomach,  and 
that  the  oesophagus  had  been  scraped  by  it  in  its  passage  down.  Inability 
to  swallow  solids  came  on.  I  saw  him  six  months  afterwards.  The  question 
then  was,  whether  the  foreign  body  was  stiU  impacted  in  the  oesophagus,  or 
whether  the  symptoms  arose  from  damage  inflicted  on  that  tube.  I  examined 
the  oesophagus  most  carefully,  but  failed,  as  other  Surgeons  had  previously 
done,  to  discover  the  existence  of  any  foreign  body.  I  thought  that  the 
oesophagus  had  been  injured  in  some  way,  and  that  probably  epithelioma  was 
developing,  and  would,  sooner  or  later,  prove  fatal.  One  day,  while  at 
dinner,  the  patient  suddenly  vomited  a  large  quantity  of  blood,  and  fell  down 
dead.  On  examination  after  death,  we  found  that  the  piece  of  gutta-percha 
had  formed  for  itself  a  bed  in  the  wall  of  the  oesophagus,  lying  parallel  with 
the  inside  of  the  tube,  and  that  the  ulceration  of  the  mucous  membrane 
caused  by  its  presence  had  opened  some  vessel — which,  we  could  not  ascer- 
tain (it  was  not,  however,  either  the  carotid  artery  or  the  jugular  vein) — 
thus  giving  rise  to  the  copious  and  sudden  hfemorrhage  which  liad  caused 
the  patient's  death.  The  surface  of  the  gutta-percha  which  looked  into  the 
oesophagus,  being  constantly  covered  over  by  mucus,  and  being  protected,  as 
it  were,  by  a  rim  of  swollen  mucous  membrane  all  around  it,  had  allowed  the 
probang  to  pass  easily  witliout  its  presence  lieiiig  detected. 

9.  Paralysis  of  the  Muscles  of  Deglutition  occurs  occasionally  as  a 
sequence  of  diphtheria,  and  iu  the  rare  affection  of  the  medulla  known  as 
labif)-glosso-ph!iryngeal  paralysis,  but  this  is  hardly  to  be  confouuded  with 
obstruction  of  the  oesophagus. 

In  the  Diagnosis  of  stricture  of  the  oesophagus  it  is  necessary  to  bear 
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these  conditions  in  mind,  and  if  possible  to  exclude  them  before  proceeding  to 
examination  of  the  gullet  by  means  of  a  bougie. 

Hysterical  or  Spasmodic  Stricture  is  met  with  chiefly  in  females  under 
twenty-five,  though  it  may  occur  in  older  persons  of  the  hysterical  tempera- 
ment. It  is  possible  for  it  to  occur  without  evident  organic  disease  or  change 
of  any  kind.  But  I  believe  that  the  simple  and  pure  uncomplicated  hysterical 
stricture  is  of  very  rare  occurrence.  In  the  majority  of  instances  it  will  un- 
doubtedly be  found  to  be  dependent  upon  some  local  change  of  structure,  most 
commonly  of  a  simple  kind,  such  as  chronic  inflammation  of  the  pharyngeal 
mucous  membrane,  ulcerative  abrasion  of  it,  or  follicular  inflammation  about 
the  epiglottis  and  posterior  part  of  the  larynx.  The  disease  in  many  oases  is 
supposed  to  be  dependent  on  or  to  have  been  occasioned  by  the  swallowing  of 
some  foreign  body,  as  a  fish-bone,  bead,  bristle,  &c.,  which  after  many  months 
is  still  thought  to  be  impacted.  This  is  almost  always  erroneous.  The  foreign 
body  may  have  been  swallowed,  and  may  have  been  the  starting-point  of  the 
slight  inflammation  or  ulceration  that  occasions  the  dysphagia,  but  it  has  long 
since  disappeared,  leaving  merely  a  series  of  troublesome  consequences  in  its 
train.  The  obstruction  is  generally  high  up  in  the  pharynx,  rather  than  in 
the  oesophagus  ;  being  produced  by  the  contraction  of  the  constrictor  muscles. 
The  dysphagia  is  intermittent ;  when  the  patient's  mind  is  allowed  to  dwell 
long  on  the  affection,  and  she  becomes  anxious  about  it,  then  the  diflB.culty  is 
greatly  increased  ;  whilst  at  other  times,  when  her  thoughts  are  diverted  from 
it,  food  passes  easily.  It  wfll  be  found  also,  in  these  cases,  that  on  attempting 
to  pass  a  probang  or  large  bougie,  its  progress  will  at  first  be  resisted,  but,  by 
patiently  and  gently  pressing  upon  the  stricture,  the  instrument  wUl  soon 
pass  easily. 

Organic  Stricture,  as  before  stated,  may  be  fibrous  or  cancerous.  Fibrous 
Sbricture  is  in  the  great  majority  of  cases  due  to  the  contraction  of  a  scar 
resulting  from  injury  or  from  the  swallowing  of  corrosive  fluids.  It  is  said  in 
very  rare  cases  to  be  a  consequence  of  chronic  catarrh,  of  syphilitic  or  of 
tubercular  ulceration.  At  the  cardiac  orifice  it  may  be  due  to  the  contraction 
caused  by  the  healing  of  a  chronic  ulcer  of  the  stomach.  Cancerous  Stricture 
is  more  common  than  fibrous.  The  nature  of  the  growth  has  been  aheady 
described  (p.  692). 

Organic  stricture,  whether  fibrous  or  cancerous,  is  characterised  by  a  progres- 
sively increasing  diflBculty  in  swallowing,  often  quite  unaccompanied  by  pain. 
At  first  the  difiiculty  only  occurs  with  somewhat  large  solid  masses,  then  the 
patient  can  only  swallow  soft  or  finely  divided  substances,  then  fluids  pass 
with  difficulty,  and  finally  complete  obstruction  sets  in,  and  unless  reUeved  in 
some  way  the  patient  dies  of  starvation.  If  the  obstruction  is  some  way  down 
the  oesophagus  commonly  becomes  dilated  above  it,  and  a  pouch  is  thus  formed, 
which  may  contain  some  ounces  of  fluid.  Small  quantities  are  thus  apparently 
swallowed,  but  after  a  short  time  are  returned.  Sometimes  the  returned  fluid 
is  brought  up  suddenly  with  some  force,  as  if  squirted  up  rather  than  vomited. 
It  may  thus  come  out  partly  through  the  nose.  The  matter  brought  up  shows 
evidence  of  not  coming  fr-om  the  stomach,  being  still  alkaline  if  so  when 
swahowed.  By  auscultation  along  the  back  while  the  patient  swallows  a 
mouthful  of  water,  it  is  sometimes  possible  to  ascertain  the  point  at  which  the 
downward  passage  of  the  fluid  is  arrested.  A  harsli  cough,  with  hoarseness  or 
aphonia,  is  sometimes  met  with,  probably  from  irritation  of  the  recurrent 
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laryngeal.  The  patient  may  suffer  much  from  accumulation  of  mucus  about 
the  glottis,  which  he  can  neither  bring  up  nor  swallow.  Occasionally  much 
discomfort  may  be  caused  by  flatus  rising  from  the  stomach  into  the  oeso- 
phagus below  the  stricture. 

In  the  Diagnosis  of  Organic  Stricture  it  is  necessary  to  determine  first 
the  presence  of  the  stricture,  and  secondly,  if  possibly,  whether  it  be  fibrous  or 
cancerous.  The  other  causes  of  dysphagia  having  been  excluded  if  possible, 
the  presence  of  the  organic  stricture  may  be  determined  by  examining  the' 
canal  with  a  bougie. 

To  pass  an  oesophagus-bougie  the  Surgeon  should  stand  before  the  patient, 
M'ho  should  be  seated.  The  bougie  should  be  softened  in  warm  water  and 
greased  with  glycerine,  which  is  pleasanter  to  the  patient  than  oil.  The  head 
must  be  inclined  slightly  forwards  ;  if  it  is  thrown  back  the  larynx  is  pressed 
against  the  spine,  and  the  bougie  will  not  pass  readily.  The  obstruction  thus 
caused  is  easily  mistaken  for  a  stricture.  The  instrument  before  being  passed 
may  be  slightly  cm-ved,  and  it  must  be  guided  down  the  pharynx  by  the  fore- 
finger passed  into  the  mouth.  It  commonly  causes  retching  and  some  dyspnoea 
as  it  passes  the  glottis.  There  is  no  fear  of  passing  the  bougie  even  when 
small  into  the  larynx  by  mistake,  as  the  point  of  the  instrument  is  directed 
towards  the  posterior  wall  of  the  pharynx.  After  the  point  of  the  instrument 
has  passed  the  glottis,  the  patient  will  breathe  more  easily,  and  it  may  then  be 
steadily  passed  onwards.  If  an  obstruction  is  met  with  the  bougie  may  be 
gently  and  steadily  pressed  against  it,  but  if  it  does  not  readily  yield  a  smaller 
instrument  must  be  tried  and  so  on  until  one  passes  if  that  be  possible. 

The  facts  ascertained  by  the  use  of  the  bougie  are  the  seat  and  degree  of 
the  stricture.  It  may  also  furnish  some  evidence  as  to  the  nature  of  the 
disease.  If  it  gives  the  sensation  of  passing  over  a  rough  irregular  surface, 
and  if  when  no  force  has  been  used  blood  is  found  on  the  bougie  or  is  brought 
up  afterwards,  it  would  suggest  the  existence  of  a  malignant  growth,  but  the 
absence  of  these  signs  by  no  means  proves  that  the  stricture  is  fibrous. 

The  diagnosis  may,  however,  be  made  by  attention  to  the  following  points. 
In  simple  stricture  there  is  probably  a  history  of  the  cause,  such  as  injury, 
swallowing  caustic  fluids,  or  possibly  of  syphilitic  ulceration  in  the  pharynx. 
Any  stricture  in  a  patient  below  30  is  probaMy  not  cancerous.  Slow  develop- 
ment of  the  obstruction  is  in  favour  of  a  fibrous  stricture.  In  camerom 
stricture  the  disease-  occurs  after  30,  and  in  men  more  often  than  in  women. 
It  develops  rapidly,  the  history  seldom  extending  beyond  six  months  when  the 
case  IS  first  seen.  Blood  and  pus  may  be  brought  up  with  the  vomited  matter. 
The  mass  formed  by  the  tumour  may  sometimes  be  felt  in  the  neck,  and 
enlargement  of  the  lymphatic  glands  is  commonly  present.  The  diagnosis 
will,  however,  often  be  uncertain,  especially  when  it  is  remembered  that 
epithelioma  may  commence  in  a  scar  in  the  oesophagus  as  in  other  parts  of  the 
body.  No  msojihagoscope  of  practical  utility  has  as  yet  been  designed,  though 
various  attempts  have  been  made  to  devise  such  au  instrument. 

Treatment.— The  treatment  of  a  stricture  of  the  oesophagus  will  depend 
upon  Its  nature.  In  the  hysterical  variety,  the  occasional  introduction  of  a 
full-sized  oesophagus-bougie,  the  application  of  belladonna  to  the  neck,  and 
anti-hystorical  treatment  generally,  iron,  aloetics,  assafoetida  in  large  doses, 
douciies,  and  diverting  the  patient's  mind,  arc  the  means  to  be  employed. 

In  the  treatment  of  organic  stricture  care  must  be  taken  to  maintain  the 
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patient's  strength  by  proper  feeding.  Finely  minced  meat,  strong  soups,  raw 
eggs,  and  soft  puddings  should  be  given  so  long  as  the  patient  can  swallow 
them.  As  the  diificulty  becomes  greater  so  that  even  liquids  can  only  be  taken 
slowly  and  in  small  quantities,  it  becomes  necessary  to  feed  the  patient  through 
a  gum  elastic  tube  passed  beyond  the  stricture. 

When  feeding  by  a  tube  becomes  necessary,  it  has  been  recommended  to  tie 
it  permanently  in  position.  This,  however,  prevents  the  swallowing  of  the 
saliva  and  causes  considerable  irritation  where  it  lies  against  the  larynx.  To 
obviate  this.  Charters  Symonds  successfully  used  a  gum  elastic  tube,  about 
six  inches  in  length  and  the  size  of  a  No.  10  or  12  catheter,  the  upper  end  of 
which  was  funnel-shaped,  so  as  to  rest 
upon  the  stricture.  To  the  edges  of 
the  funnel  two  silk  threads  were  at- 
tached and  brought  out  at  the  mouth 
by  which  the  tube  could  easily  be  re- 
moved when  necessary.  It  was  passed 
by  means  of  a  common  bougie  inserted 
into  the  funnel.  In  Symonds's  case  the 
man  wore  the  tube  for  eight  months 
after  natural  deglutition  had  become 
impossible,  swallowing  easily  through  it. 
It  was  changed  about  once  in  two  weeks 
unless  it  became  choked.  Although  the 
stricture  was  malignant  the  presence  of 
the  tube  did  not  seem  to  aggravate  the 
disease. 

When  feeding  by  a  tube  is  impossible, 
the  patient  may  still  be  kept  alive  for 
some  weeks  by  nutritive  enemata,  but 
inevitably  dies  before  long  of  starvation 
unless  relieved  by  operation. 

In  the  treatment  of  the  stricture 
much  will  depend  upon  its  degree  and 
nature.  In  simple  cicatricial  strictures, 
if  not  very  extensive  or  very  narrow, 
much  may  be  done  by  the  repeated 
passage  of  conical  bougies,  which  the 

patient  may  be  taught  to  use  for  himself.   ^  

mg  the  canal  patent ;  but  should  he  neglect  the  treatment'a  relapse  speedily 
follows.  In  introducing  bougies  into  the  stricture  there  is  often  a  good  deal 
of  diflBculty,  more  particularly  when  the  constriction  commences  suddenly  and 
the  oesophagus  is  dilated  above  it.  This  may,  however,  be  overcome  in  most 
cases  by  patience  and  care.  Besides  the  simple  dilatation  by  bougies,  various 
other  modes  of  treatment  analogous  to  those  adopted  in  stricture  of  the  urethra 
have  beeu  tried  with  more  or  less  success.  I  have  in  some  cases  seen 
temporary  beneiit  result  fi-om  the  use  of  a  catheter,  surrounded  by  a  tube  of 
vulcanized  india-rubber,  which  admitted  of  dilatation  by  the  injection  of  water 
or  air  when  introduced  through  the  stricture  ;  or  from  the  employment  of  a 
tubular  instrument,  by  passing  a  long  small-sized  bougie  through  the  constric- 
tion, and  then  slipping  a  gum-elastic  catheter  with  a  rounded  terminal  aperture 


Fig.roo.- 


■Epitlielioma  of  Pharynx  and  Oilsophagii.s 
causing  Stricture. 


In  this  way  he  may  succeed  in  keep- 
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over  it.  Ifc  is  needless  to  observe  that,  in  the  treatment  of  stricture  of  the 
oesophagus  with  bougies,  no  force  should  be  used,  lest  the  walls  of  the  canal 
be  perforated. 

Vai'ious  instruments  have  also  been  invented  for  mechanical  dilatation  by 
separation  of  metal  blades  by  a  screw  action,  but  the  results  attending  their 
use  have  not  been  as  a  rule  satisfactory.  Internal  division  of  the  stricture  by 
a  concealed  knife  passed  through  it  has  also  been  attempted.  Gross  has 
collected  18  cases  in  which  this  operation  was  performed.  Of  these  2  died  of 
peritonitis,  2  from  the  effects  of  complete  division  of  the  oesophagus,  1  from 
haemorrhage,  and  1  from  pleurisy  ;  and  of  the  survivors  only  3  seemed  to  be 
really  benefited.  In  three  cases  of  simple  stricture  at  the  cardiac  orifice 
Loreta  dilated  the  lower  end  from  an  opening  made  in  the  stomach,  which 
was  closed  at  once  ;  all  recovered.  If  other  means  fail,  as  they  most  com- 
monly do,  the  operations  of  cesophagostomy  or  gastrostomy  must  l3e  performed 
as  in  malignant  stricture,  and  with  a  fair  hope  of  restortug  the  patient  to 
tolerable  health,  especially  in  cases  of  cicatricial  strictures  after  swallowing 
caustics  in  children. 

In  malignant  siridure  it  is  evident  that  the  passage  of  bougies  can  be  of 
little  service,  and  possibly  may  do  harm  by  hastening  ulceration,  or  even  be 
fatal  by  perforating  the  diseased  oesophagus.  When  therefore  natm-al  deglu- 
tition becomes  impossible  and  a  fine  tube  can  no  longer  be  passed,  death  can 
be  delayed  by  nutritive  enemata.  By  these  means  I  have  known  life  pro- 
longed, by  a  frail  tenure  it  is  true,  for  many  weeks.  In  such  cases  it  is  an 
interesting  physiological  fact  that,  although  the  patients  may  continue  to  be 
moderately  well  nourished,  and  do  not  feel  the  pangs  of  hunger,  they  suflTer 
excessively  from  thirst.  Under  these  circunistances  it  was  proposed  by  Sedillot 
to  make  a  fistulous  opening  into  the  stomach,  and  thus  directly  to  introduce 
food  into  that  organ.    To  this  operation  he  gave  the  name  of  Gastrostomy. 

Operation  of  Gastrostomy. — The  object  of  the  operation  is  to  expose 
the  stomach,  and  to  make  a  fistulous  opening  in  that  part  of  it  which  is 
naturally  in  contact  with  the  abdominal  wall,  and  uncovered  by  the  ribs.  The 
operation  consists  of  three  stages  : — 1.  The  exposure  of  the  stomach  ;  2.  Its 
iidhesion  to  the  lips  of  the  incision  in  the  abdominal  wall ;  8.  The  making  of 
an  opening  into  it.  The  area  to  be  exposed  is  not  large,  and  corresponds 
externally  to  the  cartilages  of  the  eighth,  ninth,  aud  tenth  ribs  ;  above  and 
internally  it  is  bounded  by  the  lower  edge  of  the  liver.  In  the  contracted 
state  of  the  stomach  the  pylorus  lies  immediately  to  the  right  of  the  middle 
line  ;  it  is  advisable,  therefore,  to  make  the  incision  as  far  to  the  left  as  can 
conveniently  be  done.  Sedillot  divided  the  abdominal  wall  by  a  crucial 
incision,  each  limb  of  which  was  about  an  inch  and  a  half  in  length.  Further 
experience  has  shown  that  so  large  a  wound  is  not  necessary.  LaWx'  recom- 
mends an  incision  about  an  inch  and  a  quarter  to  au  inch  and  a  half  in  length, 
parallel  to  the  left  costal  cartilages,  and  one  inch  from  their  borders,  terminat- 
ing below  at  an  imaginary  line  drawn  between  the  most  prominent  points  of 
the  convexities  of  tiie  two  ninth  cartilages.  This  incision  will  be  found  to 
divide  a  few  fibres  of  the  external  oblique  and  notch  the  edge  of  the  rectus  ; 
beneath  this  is  the  expansion  from  the  internal  oblique  and  the  upper  fibres  of 
the  transversalis,  under  which  lie  the  transvcrsalis  fascia  aud  the  peritoneum. 
Howse,  who  has  had  great  experience  in  this  operation,  recommends  a  some- 
what longer  incision  in  the  same  direction,  commencing  about  one  inch  and  a 
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half  from  the  middle  hne.    "When  the  sheath  of  the  rectus  is  exposed  he  holds 
the  wound  widely  open,  and  makes  a  vertical  incision  in  it  a  little  way  from 
its  outer  margin.   The  fibres  of  the  muscle  are  then  separated  with  the  handle 
of  the  scalpel,  and  the  posterior  layer  of  the  sheath  and  peritoneum  also  divided 
vertically.    The  fibres  of  the  rectus  thus  exert  a  sphincter-hke  action  on  the 
opening  when  the  wound  is  healed.    In  whichever  way  the  abdominal  wall  is 
divided,  all  bleeding  must  be  carefully  arrested  before  the  peritoneal  cavity  is 
opened.    On  dividing  the  peritoneum  the  stomach  may  present  at  the  wound, 
and  may  be  grasped  with  the  fingers  and  drawn  out.    If  it  is  not  at  once  seen 
the  finger  must  be  introduced  and  the  lower  border  of  the  liver  felt  for, 
immediately  below  which  will  be  the  stomach.    When  the  stomach  is  felt,  it 
may  be  drawn  up  into  the  wound  by  the  fingers,  if  possible,  if  not,  by  a  pair 
of  ring-forceps  ;  vulseUum-forceps  must  on  no  account  Idg  used.    If  the 
omentum  presents  in  the  wound,  it  should  be  drawn  gently  downwards  until 
the  stomach  comes  into  view.    The  only  viscus  which  can  be  mistaken  for  the 
stomach  is  the  transverse  colon,  the  left  end  of  Avhich  immediately  before  the 
splenic  curvature  may  present  in  the  wound.    The  stomach  can  be  recognized 
by  the  thickness  of  its  walls  and  the  extent  and  smoothness  of  its  surface. 
The  next  step  is  to  secure  it  to  the  openmg.    This  is  best  done  by  carbohzcd 
silk  sutures  passed  through  the  serous  and  muscular  coats  only.    This  is  easily 
accomplished  by  gently  pmching  the  coats  of  the  stomach  between  the  finger 
and  thumb,  when  the  mucous  coat  will  be  felt  to  slip  away,  leaving  the  other 
two  in  the  grasp  of  the  fingers.    The  stitches  must  be  passed  first  through  a 
good  thick  piece  of  the  stomach,  then  through  the  peritoneum,  which  should 
be  drawn  a  little  forward  by  forceps,  and  then  through  the  skin  and  fat,  miss- 
ing the  muscular  tissue  of  the  abdominal  wall.   In  this  way  the  serous  surfaces 
will  be  brought  very  accurately  in  contact.    All  the  stitches  must  be  passed 
before  any  are  tightened ;  they  must  be  not  more  than  one-sixth  of  an  inch 
apart,  and  must  be  so  arranged  as  to  enclose  a  circular  area  of  the  stomach 
wall  about  the  size  of  a  shilling.    Finally  the  stitches  are  tightened  and  the 
wound  dressed,  with  proper  attention  to  the  prevention  of  decomposition. 
Howse  recommends  the  insertion  of  a  double  row  of  sutures  in  the  following 
way.    Drawing  the  stomach  well  over  to  one  side,  a  needle,  in  a  handle, 
threaded  with  silk  should  be  passed  through  the  serous  and  muscular  coats, 
and  made  to  transfix  the  abdominal  wall  about  one  inch  from  the  wound. 
The  needle  is  then  withdrawn,  leaving  one  end  of  the  silk  on  the  surface,  and 
without  withdrawing  the  other  end  the  abdominal  parietes  are  again  punctured. 
The  silk  is  now  unthreaded  and  the  needle  withdrawn.    Six  or  eight  sutures 
are  introduced  in  this  way,  and  then  tied  over  a  bit  of  bougie  or  a  folded  piece 
of  carbohc  gauze.    In  this  way  firm  adhesions  are  secured  for  some  distance 
round  the  opening.    The  second  row  are  then  introduced  in  the  way  above 
described.    After  the  operation  a  small  quantity  of  beef-tea  may  be  introduced 
into  the  stomach  witK  the  finest  aspirator-needle  if  the  patient  is  very  ex- 
hausted, and  this  may  be  repeated  daily,  but  if  the  strength  is  feirly  good  he 
should  be  nourished  for  the  next  fom-  or,  if  possible,  five  days  by  nutritive 
enemata.    By  that  time  the  stomach  will  have  formed  firm  adhesions,  and 
may  be  safely  opened.    This  is  done  by  passing  a  narrow  scalpel  through  the 
adherent  portion  of  the  stomacli,  and  makiug  an  opening  large  enough  to 
admit  a  No.  10  catheter,  into  which  an  india-rubber  tube  fitted  with  a  shield, 
or  a  snmll  tracheotomy  tube,  may  be  passed ;  the  orifice  of  the  tube  may  be 
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closed  with  a  cork.  At  first  only  milk  or  pancreatized  food  should  be  intro- 
duced, but,  as  the  stomach  becomes  stronger,  minced  meat,  bread,  and  other 
food  may  be  used. 

The  chief  danger  of  the  operation  is  peritonitis,  but  the  risk  of  this  has 
been  very  greatly  diminished,  first  by  the  adoption  of  the  method  of  operating 
in  two  stages,  and  secondly  by  the  use  of  antiseptics.  The  advantage  of 
delaying  the  opening  till  firm  adhesions  have  formed  is  clearly  shown  by  the 
statistics  published  by  C.  L.  Vitringa,  who  has  collected  altogether  the  records 
of  155  cases  of  gastrostomy.  From  these  he  shows  that  before  the  introduc- 
tion of  antiseptic  treatment  55  per  cent,  of  the  patients-  operated  on  died 
directly  from  the  operation,  but  since  that  period  the  death-rate  has  been 
reduced  to  27  per  cent.  If  the  antiseptic  cases  are  divided  into  those  in 
which  the  opening  was  made  into  the  stomach  at  the  time  of  the  operation 
and  those  in  which  it  was  delayed  till  adhesions  had  formed,  we  find  the 
death-rate  was  53  per  cent,  in  the  former  and  only  17"5  per  cent,  in  the  latter. 
In  many  cases,  although  the  patient  does  not  die  directly  from  the  operation, 
life  is  but  little  prolonged  by  it,  as  the  stomach  seems  unable  to  resume  its 
functions.  This  most  commonly  has  happened  in  cases  of  malignant  stricture, 
in  which  the  operation  has  been  deferred  till  the  patient  is  in  the  last  stage  of 
exhaustion.  This  is  clearly  shown  by  the  statistics  collected  by  Gross  of  167 
cases  in  which  the  operation  was  performed  for  malignant  stricture.  Of  these 
117  died  within  the  first  month,  49  directly  from  the  operation,  28  more  died 
under  ten  months,  and  only  1  survived  a  year.  In  such  cases  the  advantages 
and  the  dangers  of  the  operation  must  be  laid  fairly  before  the  patient,  but  it 
is  not  the  duty  of  the  Surgeon  to  urge  him  to  submit  to  it. 

In  cicatricial  strictures,  on  the  other  hand,  when  death  from  starvation  is 
otherwise  inevitable,  the  Surgeon  is  justified  in  advising  the  operation.  Gross 
has  collected  37  cases  of  this  kind.  Of  these  20  died  within  a  mouth,  11 
directly  from  the  operation.  Of  the  remaining  17,  9  survived  to  the  fourth 
year,  in  1  the  record  was  incomplete,  and  7  were  living  at  the  time  of  the 
report.  In  a  case  of  this  kind  operated  on  by  Trendelenburg,  the  patient  was 
alive  and  well  many  years  after  the  operation.  He  took  food  by  masticating 
it  thoroughly  and  then  blowing  it  from  his  mouth  into  the  stomach  through 
a  tube  fitted  to  the  cannula. 

In  many  cases  a  good  deal  of  trouble  has  been  occasioned  after  the  operation 
by  the  escape  of  gastric  juice  from  the  fistula.  This  causes  great  irritation  of 
the  surrounding  skin  apparently  by  a  process  of  digestion.  It  is  best  avoided 
by  not  making  a  larger  opening  than  is  absolutely  necessary.  In  the  vertical 
incision  adopted  by  Howse  the  sphincter-like  action  of  the  fibres  of  the  rectus 
tends  in  great  measure  to  prevent  this  complication.  Should  the  skin  become 
sore  it  may  be  relieved  by  being  washed  with  an  alkaline  solution  and  protected 
by  vaseline. 

In  a  few  cases  oesopliagostomy,  or  making  a  fistulous  opening  in  the 
gullet  below  the  obstruction,  has  been  practised  instead  of  gastrostomy.  The 
operation  is  performed  in  the  same  way  as  for  removal  of  a  foreign  body 
(Vol.  I.,  p.  H53),  a  tube  being  inserted  tlu'ough  which  food  can  be  adminis- 
tered. Gross  has  collected  21  cases  of  malignant  stricture  treated  in  this  way. 
Only  four  recovered  from  the  operation,  and  all  these  died  under  six  months. 
Of  five  cases  of  simple  stricture  treated  by  this  method  none  recovered.  It  is 
evident,  therefore,  that  this  operation  is  not  preferable  to  gastrostomy. 
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(Esophagectomy,  or  excisiou  of  the  cancerous  portion  of  tlie  oesophagus, 
cau  only  be  practised  in  the  early  stages  of  the  growth,  before  it  has  formed 
any  adhesions  to  important  parts,  and  only  when  the  disease  is  seated  at  the 
upper  extremity  of  the  oesophagus.  It  was  suggested  by  Billroth,  and  first 
successfully  performed  by  Czerny  in  1877.  Since  then  the  operation  has  been 
performed  in  five  other  cases.  Of  the  six,  three  died  directly  from  the  opera- 
tion, and  of  the  sui-vivors  all  died  within  a  year  of  recui-rence. 

In  the  later  stages  of  malignant  stricture  of  the  upper  part  of  the  oesophagus, 
tracheotomy  occasionally  becomes  necessary,  from  implication  of  the  glottis  or 
larynx. 

DISEASES    OF    THE  LAEYNX. 

The  larynx  may  be  the  seat  of  a  great  variety  of  morbid  conditions.  Acute, 
oedematous,  and  folHcular  inflammation  ;  ulcerations  and  chronic  thickenings 
of  the  mucous  membrane  ;  inflammation  and  necrosis  of  its  cartilages  ;  and 
the  formation  of  tumours  or  polypoid  growths  in  its  interior,  may  all  occur. 

Laryngoscope. — It  is  of  the  utmost  importance  in  the  diagnosis,  and  for 
the  proper  treatment  of  these  afiPections,  that  a  view  should  be  obtained  of  the 
parts  that  are  the  seat  of  disease.    This  can  be  done  only  by  means  of  the 


Fig.  7(il.— Method  of  using  tlie  Larygoscope  with  Reflector. 


Laryngoscope.  The  introduction  of  this  instrument  into  practice  and  its 
perfection  have  been  a  work  of  time.  It  appears  to  have  been  invented  and 
first  used  in  1829,  by  Babington,  who,  under  the  term  "  Glottiscope,"  de- 
scribed an  instrument  consisting  of  a  small  mirror  fixed  to  a  wire  shank, 
which,  being  placed  against  the  palate  whilst  the  tongue  was  held  down, 
enabled  him  to  view  the  glottis  and  upper  part  of  the  larynx;  more 
especially  when  he  illuminated  these  parts  by  throwing  reflected  light  upon 
them  from  a  mirror  held  in  his  left  hand.  Liston,  Trousseau,  and  Avery  all 
made  attempts  in  the  same  direction.  But  it  was  the  celebrated  singer  Garcia 
who,  in  1854,  by  throwing  the  sun's  rays  into  the  back  of  his  mouth  from  a 
mirror  held  in  his  left  hand,  and  then  introducing  a  dentist's  reflector  into  his 
mouth,  saw  the  image  of  his  own  larynx  and  studied  its  movements  in  the  re- 
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flection  of  the  looking-glass.  Hitherto,  however,  laryngoscopy  had  not  been 
employed  in  the  study  and  diagnosis  of  diseases  of  the  larynx,  and  it  is  un- 
doubtedly to  Czermak  that  the  merit  is  due  of  having  been  the  first,  in  1857, 
to  make  this  application  of  the  art. 

The  laryngoscope  essentially  consists  of  two  instruments,  a  reflector  (Fig. 
7G1),  which  may  be  attached  by  a  spectacle-frame  or  an  elastic  band  to  the 
Surgeon's  forehead,  and  a  mirror  (Fig.  762),  which  is  held  in  his  right  or  left 
hand,  according  to  circumstances.  The  mode  of  application  and  of  use  is 
illustrated  in  Fig.  7G1.  The  patient  sits  with  his  back  to  a  good  light  ;  that 
of  the  sun  does  very  well  if  it  can  be  obtained,  but  usually  artificial  light  has  to 
be  employed.  This  may  be  obtained  from  a  moderator  or  parafiin  lamp.  The 
flame  of  the  lamp  should  be  a  little  above  the  level  of  the  patient's  ear.  The 
Sm'geon,  facing  the  light,  arranges  the  reflector  in  such  a  way  that,  whilst  both 
he  and  the  patient  are  iu  easy  positions,  a  well  defined  circle  of  light  covers 
the  patient's  mouth.  If,  as  in  many  arrangements,  the  reflector  be  over  one 
eye  of  the  Surgeon,  he  must  so  place  it  that  he  sees  clearly  through  the  hole 


in  the  centre,  and  can  consequently  employ  both  eyes  in  examining  the  throat. 
The  patient  now  having  the  head  very  slightly  inclined  backward,  opens  his 
mouth  and  puts  out  his  tongue.  The  Surgeon  grasps  the  tip  of  the  tongue 
gently  between  the  fore-finger  and  thumb  of  his  left  hand,  covered  by  a  cloth 
or  pocket-handkerchief.  He  must  be  careful  not  to  di-ag  on  the  tongue,  but 
merely  to  hold  it  steady,  supporting  it  underneath  and  keeping  it  from  being 
hurt  by  the  lower  teeth,  loy  the  forefinger  passed  across  its  under  surface. 
He  now  takes  the  small  mirror  and  warms  it  over  the  lamp,  so  that  the 
patient's  breath  may  not  condense  on  it  and  obscure  the  image  of  the 
larynx.  Having  warmed  it  till  he  sees  the  cloud  of  condensed  moisture 
from  the  lamp  disappear,  he  tests  it  against  his  own  cheek  to  feel  that  it  is 
not  too  hot,  and  then  introduces  it  in  the  following  way.  The  handle 
being  held  like  a  pen,  and  rather  to  the  left  side  of  the  patient's  mouth, 
the  mirror  is  passed  in  carefully,  having  its  surface  parallel  to  the  dorsum 
of  the  tongue,  until  the  tip  of  the  uvula  rests  on  its  back,  and  is  pushed 
slightly  backwards  and  upwards  by  it.  Care  must  be  taken  in  doing 
this  that  the  reflecting  surface  does  not  touch  the  tongue,  and  so  become 
dirtied,  and  that  the  mirror  is  not  passed  so  far  as  to  touch  the  back  of  the 
phaiynx,  which  iu  most  patients  would  cause  an  efibrt  at  swallowing.  The 
mirror  being  in  the  position  above  described,  the  Surgeon  will,  if  he  see  any- 
thing, view  the  back  of  the  pharynx  reflected  on  its  surface  ;  but,  by  gently 
and  steadily  raising  his  hand,  so  as  to  render  the  angle  formed  by  the  surface 
of  the  raiiTor  with  the  patient's  body  about  half  a  right  angle,  he  will  bnng 
the  opening  of  the  glottis  into  view.  By  raising  the  hand  still  a  little  further, 
he  can  examine  the  epiglottis  and  the  root  of  the  tongue.  It  must  be 
remembered  that  the  image  thus  produced  is  reversed  in  the  antero-postcnor 
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direction,  the  parts  that  appear  anterior  on  the  mirror  being  really  posterior  ; 
while  in  the  transverse  direction  there  is  no  reversal. 

When  the  Surgeon  requires  both  hands,  as  in  the  application  of  caustics  or 
in  the  removal  of  gi-owths  or  foreign  bodies,  the  patient  must  be  made  to  hold 
his  own  tongue,  or  it  must  be  held  by  an  assistant.  The  Surgeon  then  holds 
the  small  mirror  in  his  left  hand,  and  the  instrument  he  is  using  in  the  throat 
in  his  right.  Sometimes  all  view  of  the  larynx  is  obscured  by  the  patient 
obstinately  arching  the  tongue  in  the  mouth.  It  must  then  be  held  down  by 
a  spatula.  In  some  patients,  the  fauces  are  so  irritable  that  the  slightest  touch 
causes  violent  retching.  This  may  be  completely  overcome  by  painting  the 
fauces  with  a  20  per  cent,  solution  of  cocaine  about  five  minutes  before  the 
examination  is  made,  or,  if  this  be  not  at  hand,  it  may  be  allayed  by  sucking 
ice  for  a  short  time. 

Laryngitis. — Inflammation  of  the  larynx  occurs  both  in  adults  and 
children,  though  more  commonly  in  the  former,  from  exposure  to  cold,  and 
various  other  causes.  It  differs  essentially  from  croup  or  diphtheria,  which 
is  attended  by  a  fibrinous  exudation,  and  spreads  downwards  into  the  bronchi  ; 
whilst  in  laryngitis  there  is  no  such  effusion,  and  the  disease  is  confined  to  the 
larynx  itself.  Laryngitis  may  not  only  be  of  an  acute,  or  a  chronic  kind,  but 
the  acute  form  likewise  presents  two  distinct  varieties,  according  to  the  parts 
affected,  the  cause  from  which  it  arises,  and  the  condition  of  constitution  in 
which  it  occurs  :  in  one,  the  true  Acute  Catarrhal  laryngitis,  the  in- 
flammation is  seated  chiefly  in  the  mucous  membrane  ;  in  the  other,  the 
<Edematous  Laryngitis,  the  affection  extends  to  the  submucous  areolar 
tissue,  within  and  around  the  larynx. 

In  all  inflammatory  affections  of  the  larynx,  whether  acute  or  chronic,  there 
is  danger  to  life  ;  the  narrow  chink  of  the  rima  glottidis  becomes  rapidly 
occluded,  and  asphyxia  consequently  results.  This  may  happen  either  by  the 
swelling  of  loose  folds  of  mucous  membrane  about  the  upper  opening  of  the 
glottis  ;  from  membranous  exudation  upon  the  vocal  cords  ;  or  by  the  occur- 
rence of  spasm  in  the  larynx.  Indeed,  there  is  usually  more  or  less  spasm 
conjoined  with  all  the  acute  inflammatory  affections  of  this  part  of  the  air- 
tube  ;  and  this  spasm,  being  superadded  to  already  existing  mechanical  occlu- 
sion, commonly  proves  fatal.  The  spasms  do  not  at  first  recur  oftener  than 
at  intervals  of  half  an  hour  or  an  hour  ;  but  as  the  disease  advances  they 
become  more  frequent,  and  in  any  one  of  them  the  patient  may  be  carried 
off.  It  is  of  importance  to  bear  in  mind  that  death  may  occur  in  these 
cases,  although  a  considerable  portion  of  the  opening  of  the  glottis  is  free 
for  the  transmission  of  air  ;  and  that  death  must  consequently  result  from 
some  cause  other  than  mere  mechanical  obstruction.  This  freedom  from  per- 
manent occlusion  commonly  occurs  in  cases  of  laryngitis  ;  and  the  immediate 
cause  of  death  m  the  majority  of  instances  appears  to  be  spasm,  conjoined  with 
defective  arterialization  of  the  blood,  which  causes  congestion  of  the  lungs 
and  convulsions. 

Acute  Catarrhal  Laryngitis  may  arise  from  exposure  to  cold,  from 
violent  strains  of  the  vocal  apparatus,  or  from  extension  of  catarrh  from  the 
nose  or  phaiynx.  It  is  most  common  in  adult  males,  but  may  occur  in 
children.  One  attack  predisposes  to  another.  The  mucous  membrane  only 
being  affected,  the  symptoms  arc  not  indicative  of  such  early  and  intense 
interference  with  respiration  as  is  met  with  in  the  oedematous  form  of  the 
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disease.  These  are  dryness  of  the  throat  and  hoarseucss,  with  pain  varying 
from  mere  tickling  to  a  severe  sense  of  constriction.  Occasionally  there  are 
pain  and  tenderness  on  pressing  upon  the  larynx,  more  especially  about  the 
pomum  Adarai.  The  voice  is  at  first  harsh,  and  rough,  then  stridulous,  and 
finally  may  be  completely  lost  ;  there  may  be  some  pain  and  difficulty  in 
deglutition.  In  simple  catarrhal  laryngitis  there  is  rarely  any  serious  dyspnoea 
or  spasm,  but  in  children  there  may  be  considerable  difficulty  in  respiration, 
especially  if  the  glottis  becomes  covered  with  dried  mucus  during  sleep.  There 
is  expectoration  of  frothy  mucus,  sometimes  tinged  with  blood,  and  the  act  of 
coughing  is  accompanied  by  considerable  pain.  With  the  laryngoscope  the 
intensely  injected  state  of  the  mucous  membrane  of  the  larynx  can  be  seen  ; 
but  this  is  not  accomplished  without  difficulty,  partly  from  the  irritability  of 
the  fauces,  and  partly  from  the  large  amount  of  tenacious  mucus  which  usually 
surrounds  the  glottis.  In  very  severe  cases  the  inflammation  may  extend  to 
the  submucous  tissue,  and  be  accompanied  by  exudation  into  the  loose  areolar 
tissue,  and  the  symptoms  then  gradually  merge  into  those  of  the  oedematous 
form  of  laryngitis  to  be  presently  described. 

Treatment. — The  patient  should  be  placed  in  a  w-arm  atmosphere,  which 
should  be  kept  moist  ,by  steam  carried  into  the  room  from  the  spout  of  a 
kettle.  This  is  especially  important  in  children,  to  prevent  the  drying  of  the 
mucus  during  sleep.  Hot  fomentations  may  be  applied  to  the  throat,  and  the 
patient  should  be  made  to  inhale  the  steam  from  a  pint  of  hot  water,  to 
which  a  teaspoonful  of  compound  tincture  of  benzoin  has  been  added.  A  free 
purge  will  generally  be  found  useful  at  the  onset  of  the  attack,  and  should 
there  be  much  pain  and  cough  small  doses  of  opium  should  be  administered. 
Should  symptoms  of  dyspnoea  appear,  indicating  a  tendency  for  the  inflamma- 
tion to  assume  the  oedematous  form,  more  active  measures  must  be  adopted, 
which  will  be  described  with  that  affection. 

Acute  (Edematous  Laryngitis  may  arise  as  an  intensification  of  simple 
catarrhal  inflammation,  o^s  an  independent  affection  by  extension  from  neigh- 
bouring parts,  or  as  a  complication  of  various  chronic  affections  of  the  larynx. 
In  many  cases  it  seems  to  be  distinctly  erysipelatous  in  character,  occuraug  as 
the  result  of  exposure  to  the  impure  air  of  crowded  hospitals,  to  sewer  gas,  or 
to  the  specific  infection  of  erysipelas.  In  fact  it  appears  to  be  at  times 
epidemic,  and  in  its  pathological  conditions  to  resemble  closely  phlegmonous 
erysipelas  of  the  paxt,  the  mucous  membrane  becoming  red,  pulpy,  and  swollen, 
and  the  submucous  tissue  infiltrated  with  sero-purulent  fluid.  (Edematous 
laryngitis  is  occasionally  met  with  in  fevers,  especially  in  scarlet  fever,  and  it 
is  predisposed  to  in  some  cases  by  Bright's  disease.  It  is  most  commonly  met 
with  in  adults,  being  very  rare  before  the  age  of  eighteen.  The  symptoms  are 
usually  well  marked.  The  fauces  arc  reddened,  dusky,  and  swollen  ;  difficulty 
in  swallowing  is  often  an  early  and  prominent  symptom,  and  continues 
throughout  ;  dyspnoea,  often  of  a  spasmodic  character,  then  appears,  the  lips 
becoming  livid,  the  nostrils  dilated,  tlie  features  pale  and  bedewed  with 
perspiration,  the  eyes  watery  and  bloodshot,  and  the  respiratory  muscles  are 
called  into  violent  action  ;  gasping  efforts  at  breathing  and  sudden  fits  of 
increased  difficulty  in  inspiring  come  on  ;  at  the  same  time  the  pulse  is  feeble, 
though  it  continues  rapid  ;  and,  unless  efficiently  relieved,  the  patient  will 
speedily  sink.  The  voice  is  at  first  hoarse,  but  is  speedily  lost,  and  there  may 
be  some  tenderness  about  the  larynx.    The  dyspnoea  is  usually  peculiar  in 
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character"  in  the  intervals  between  the  spasms.  Inspiration  is  always  more  or 
less  difficult,  as  the  swollen  oedematous  parts  fall  together  in  a  valve-like 
manner  over  the  opening  of  the  glottis.  Expiration,  on  the  other  hand,  may 
be  comparatively  easy.  The  fatal  result  is  frequently  due  directly  to  spasm. 
The  spasms  come  on  early,  and  are  very  apt  to  be  brought  on  by  speaking  or 
swallowing  ;  but  as  the  disease  advances  the  dyspnoea  becomes  more  continuous, 
until  stupor  at  length  supervenes,  and  speedily  terminates  in  death.  There  is 
usually  well-marked  febrile  disturbance.  If  the  finger  be  passed  over  the  back 
of  the  tongue  the  rigid  swollen  epiglottis  may  be  distinctly  felt.  Laryngoscopic 
examination  shows  the  epiglottis  forming  a  red  semi-transparent  roll,  usually 
bent  upon  itself  transversely.  It  may  completely  conceal  the  parts  beneath, 
but  in  many  cases  the  oedematoas  arytseno-epiglottidean  folds  may  be  seen  on 
each  side.    It  is  rarely  possible  to  obtain  a  view  of  the  cords. 

The  oedematous  infiltration  in  this  form  of  laryngitis  is  confined  principally 
to  the  submucous  areolar  tissue  around  the  epiglottis,  in 
the  arytasno-epiglottidean  folds,  and  over  the  arytsenoid 
cartilages.  In  these  situations  the  tissue  is  distended  with 
an  abundant  inflammatory  exudation,  of  an  opalescent 
appearance,  so  that  the  swollen  membrane  may  almost 
completely  occlude  the  rima  glottidis  (Fig.  763).  It  is 
a  pathological  fact  of  much  importance,  that  the  effusion 
never  extends  below  the  true  vocal  cords,  being  limited  at 
this  point  by  the  direct  adhesion  of  the  mucous  membrane 
to  the  subjacent  fibrous  tissue,  without  the  intervention  of 
any  loose  areolar  tissue. 

Diagnosis. — It  is  of  great  importance  to  recognize 
oedematous  laryngitis  early,  and  not  to  confound  it  with 
simple  catarrhal  inflammation.  The  laryngoscope  is  of  the 
greatest  use  in  arriving  at  a  correct  diagnosis.  It  is  some- 
what difficult  to  use  in  these  cases,  especially  if  there  be 
much  dyspnoea,  but  supposing  even  a  momentary  glance 
be  obtained  of  the  opening  of  the  glottis,  the  condition 
depicted  in  Fig.  763  may  readily  be  recognized.  In  addition 
to  this,  the  occasional  epidemic  character  of  the  afiecbion,  the  early  dyspnoea, 
and  the  dusky  swollen  fauces  will  point  to  the  oedematous  variety. 

Treatment— The  treatment  should  be  antiphlogistic,  though  in  many  cases 

the  constitution  will  not  bear  very  active  measures.    Leeching  under  the  jaws 

and  over  the  larynx  may  be  tried.    In  some  cases  aconite,  antimony,  or  salines 

might  be  of  use,  but  very  often  the  invasion  of  the  inflammation  is  so  rapid  that 

local  means  must  be  relied  upon  rather  than  constitutional.    In  many  cases 

scarification  with  a  hernia-knife,  or  with  a  sharp  pointed  bistoury,  sheathed 

with  plaster  to  within  a  quarter  of  an  inch  of  its  point,  will  be  found  the  most 

ready  means  of  unloading  the  infiltrated  mucous  membrane.    The  operation  of 

scarification  may  be  more  accurately  performed  by  using  the  laryngeal  lancet, 

whilst  the  glottis  is  brought  into  view  by  the  use  of  the  laryngoscope.    If  no 

instrument  be  at  hand,  the  swollen  mucous  membrane  may  be  efficiently 

scarified  with  the  forefingcr-nail  notched  with  a  pair  of  scissors.    After  this, 

inhalations  of  the  steam  fi-om  a  pint  of  hot  water  to  which  twenty  drops  of 

carbolic  acid  or  a  drachm  of  compound  tincture  of  benzoin  has  been  added, 

■will  be  found  to  give  most  relief.     Hot  fomentations  must  be  applied 
VOL.  n.  22^^ 
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externally  and  frequently  changed.  In  the  early  stages  ice  may  be  given,  but 
after  the  swelling  has  commenced  steaming  the  throat  usually  gives  more 
relief.  If,  notwithstanding  these  remedies,  the  difficulty  in  respiration 
continues  to  increase,  the  windpipe  must  be  opened  before  the  lungs  and  brain 
become  irretrievably  engorged.  After  the  proper  employment  of  the  means 
that  have  been  indicated  and  their  failure,  the  less  delay  there  is  in  opening 
the  air-passage  through  the  crico-thyroid  membrane,  the  better.  The  Surgeon 
should  not  wait  until  extreme  and  continuous  dyspnoea  has  set  in  ;  this  may 
never  occur,  the  difficulty  in  breathing  being  rather  spasmodic  than  continuous, 
and  in  one  of  the  spasms  of  dyspnoea  life  may  suddenly  become  extinct.  The 
lungs  may  become  fatally  congested,  if  the  difficulty  in  breathing  be  allowed  to 
continue  too  long.  The  operation  adds  but  little  to  the  patient's  danger,  but 
the  increased  risk  is  immense  if  it  be  delayed  to  an  advanced  period.  I  can 
truly  say  that  I  have  seen  several  cases  lost  by  delaying  the  performance  of  the 
operation,  but  never  one  by  operating  too  early.  When  once  dyspnoea  with 
laryngeal  spasm  has  fairly  set  in,  every  moment  is  precious,  and  the  patient 
may  at  any  time  be  carried  off  by  the  recurrence  of  the  spasmodic  seizures. 
The  patient  does  not  die  gradually  asphyxiated,  but  is  suddenly  seized  with  a 
spasm  that  terminates  his  existence.  Macewen  first  suggested  that  instead  of 
performing  tracheotomy  a  large  catheter  should  be  passed  through  the  larynx 
from  the  mouth.  He  successfully  adopted  this  mode  of  treatment  in  one  case, 
retaining  the  catheter  with  surprisingly  little  inconvenience  to  the  patient  till 
the  oedema  had  subsided.  "Intubation"  has  since  become  a  recognized 
alternative  to  tracheotomy. 

In  some  cases  sloughing  and  putrid  suppuration  of  the  submucous  areolar 
tissue  may  occur,  as  in  phlegmonous  erysipelas  of  other  parts  of  the  body,  and 
the  patient  may  die  partly  from  asphyxia  and  partly  from  blood-poisoning. 
In  these  cases  the  administration  of  stimulants  and  tonics,  more  particularly 
port-wine  and  bark,  with  free  sponging  of  the  part  with  a  strong  solution  of 
nitrate  of  silver,  will  be  urgently  required. 

Traumatic  Laryngitis  from  scalds,  corrosive  fluids,  &c.,  has  already  been 
aUuded  to.  It  usually  assumes  the  oedematous  form,  and  requires  the  same 
treatment. 

Chronic  Laryngitis. — The  larynx  is  liable  to  various  chronic  diseases  of 
a  serious  character,  some  of  which  are  incurable,  leaving  a  permanent  impair- 
ment of  the  vocal  and  other  functions  of  the  larynx.  Chronic  laryngitis  is 
usually  divided  into  three  varieties,  Simple  or  Catan-hal,  Syphilitic,  and 
Tubercular.  All  forms  give  rise  to  interference  with  the  voice,  and  some  to 
Aphonia,  or  complete  loss  of  voice. 

Simple  Chronic  Laryngitis. — This  aflTection  is  common  amongst  those 
who  habitually  exert  the  voice,  and  from  its  frequency  amongst  clergymen  is 
familiarly  known  as  the  Clarffyman's  Throat ;  it  is  also  of  frequent  occurrence 
amongst  singers,  but  may  be  met  with  in  all  classes  of  the  community.  In 
.some  cases  it  is  the  result  of  a  previous  attack  of  acute  laryngitis,  and  it  is 
predisposed  to  by  gout  and  alcoholic  excesses.  The  voice  at  first  becomes 
hoarse,  and  may  at  last  be  reduced  to  a  whisper.  Tliere  is  a  slightly  increased 
secretion  of  mucus,  but  it  is  never  abundant.  The  patient  is  constantly 
troubled  by  a  tickling  or  spasmodic  cough,  and  at  the  same  time  there  JS 
usually  a  feeling  as  if  there  were  some  constant  cause  of  irritation  in  the 
throat,  attended  by  a  desire  to  cough  up  and  expectorate.  Laryngoscopic 
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examinatiou  shows  diffused  redness,  with  here  and  there  ramiform  injection 
of  the  vessels.  The  true  vocal  cords  have  lost  their  sharp  edges,  and  are 
somewhat  rounded,  and  at  the  same  time,  instead  of  the  pure  white  colour 
natural  to  them,  they  are  usually  of  a  pink  tint.  Occasionally  small  wart-like 
growths  or  minute  superficial  erosions  may  appear  on  the  vocal  cords  or  on 
other  parts  of  the  glottis,  as  the  result  of  simple  chronic  laryngitis.  In  many 
cases  the  appearances  may  be  more  or  less  obscured  by  adherent  pellets  of 
tough  mucus. 

Treatment. — The  treatment  of  simple  chronic  laryngitis  requires  to  be 
conducted  by  careful  regulation  of  the  general  health  and  selection  of  climate, 
avoidance  of  exposure  to  cold,  attention  to  digestion  and  diet,  and  rest  of  the 
parts.  All  loud  or  prolonged  speaking  should  be  strictly  forbidden.  In 
addition  to  this  the  local  applications  of  various  astringent  vegetable  and 
metallic  solutions  is  of  the  greatest  service. 

In  the  milder  forms  of  the  disease,  glycerine  of  tannin,  applied  by  means  of  a 
camel's-hair  brush,  will  be  found  useful.  In  many  cases  the  best  results 
follow  the  inhalation  of  solutions  of  tannin  or  sulphate  of  zinc  in  a 
"  pulverized "  form,  applied  by  means  of  the  ordinary  spray-douche,  such 
as  is  used  for  procuring  antEsbhesia  by  the  local  application  of  ether.  Mac- 
kenzie recommends  insufflations  of  pale  powdered  catechu  with  bismuth  and  a 
little  morphia,  and  when  this  does  not  make  much  impression,  insufflation  of 
eucalyptus  (red  gum)  powder.  But  of  all  these  astringents  none  is  more 
useful  than  a  solution  of  the  nitrate  of  silver  (5  gr.  to  5]),  which  may  be 
looked  upon  almost  as  specific  in  the  simpler  forms  of  this  disease. 

The  practice  of  treating  chronic  disease  of  the  larynx  by  the  application  of 
a  strong  solution  of  the  nitrate  of  silver  is  by  no  means  of  recent  origin. 
Many  years  ago  it  was  employed  by  Sir  C.  Bell :  and  before  him  Bretonneau 
applied  the  solution  in  these  cases  by  means  of  a  sponge  attached  to  a  piece  of 
•whale-bone.  Subsequently  the  practice  was  brought  very  prominently  before 
the  profession  by  Trousseau,  and  by  the  American  Surgeons,  especially  Horace 


Fig.  7G4.— Sponge  for  applying  astringent  solutions  to  the  larynx. 

Green  and  J.  Warren.  Of  the  great  value  of  this  treatment  there  can  be  no 
doubt.  Other  astringents  are  preferred  by  some  Surgeons  at  the  present 
time  as  causing  less  spasm  of  the  glottis  when  applied  ;  thus  Mackenzie  uses 
perchloride  of  iron  (5j  to  Sj),  chloride  of  zinc  (gr.  x.  to  Bj).  Astringent 
solutions  must  be  accurately  applied  to  the  inflamed  part  by  the  help  of  the 
laryngoscope.  This  was  formerly  done  by  means  of  a  small  sponge  firmly 
a  tached  to  a  curved  whale-bone  stick  (Pig.  7G4),  and  special  holders  have 
also  been  devised,  so  that  a  fresh  piece  of  sponge  may  be  used  for  each  patient 
At  the  present  time  sponges  are  rarely  used,  a  large  camel's-hair  pencil' 
attached  to  a  piece  of  wire  bent  to  the  proper  angle,  and  set  in  a  handle' 
being  far  more  convenient  and  cflicient  (Fig.  7G5).  As  the  brnsh  is  applied 
the  patient  should  be  made  to  say  "ah,"  so  as  to  raise  the  epio^lottis  and  the 
Surgeon  should  actually  see  the  brush  go  behind  it.    In  the  "absence  of  the 
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laryngoscope,  if  the  tongue  be  well  depressed  with  a  proper  spatula,  the  solu- 
tion may  be  a^jplied  after  a  little  practice  with  almost  equal  certainty.  Guided 
by  the  laryngoscope,  the  brush  may  be  momentarily  passed  between  the  vocal 

cords,  but  the  spasm  so  caused  renders 
-  -^nf-^'  ji  I  it  impossible  to  do  more. 

Inhalation  of  the  Nitrate  of 
Silver    in  Powder  is  occasionally 
useful  in  cases  in  which  the  follicles 
about  the  opening  of  the  glottis  are 
Fig.  765.— Laryngeal  bnish.  much  enlarged.    It  is  most  conveni- 

ently done  by  mixing  it,  in  proper 
proportions,  with  some  innocuous  impalpable  powder,  such  as  ground  and 
dried  sugar.  The  strength  may  vary,  one  part  of  nitrate  of  silver  being 
mixed  with  twelve,  sixteen,  or  twenty  of  sugar,  A  small  quantity  of  the 
powder  so  prepared  should  be  put  into  the  end  of  a  thick  glass  tube,  which 
has  been  bent  nearly  at  right  angles  about  one  inch  from  its  extremity.  The 
Surgeon,  placing  his  finger  over  the  orifice  of  the  straight  part  of  the  tube, 
carries  the  bent  end  behind  the  tongue,  over  the  epiglottis  ;  he  then 
directs  the  patient  to  make  a  sudden  inspiration,  and  at  the  moment  of 
his  doing  so  takes  away  his  thumb,  so  as  to  allow  the  powder  to  be  drawn 
out  of  the  tube  and  into  the  air-passages  along  with  the  cui-rent  of 
inspired  air.  In  this  way  the  nitrate  of  silver  may,  in  some  cases,  be  very 
conveniently  applied  to  the  whole  of  the  afi'ected  mucous  surfaces. 

Injection  of  the  Solution  of  Nitrate  of  Silver  may  easily  be  done  by 
means  of  the  instrument  that  is  here  delineated  (Fig.  766),  and  which  I  have 
had  constructed  for  this  purpose.  It  consists  of  a  silver  tube,  perforated  at 
the  end,  and  haAdng  a  small  piston  moving  in  it  with  a  sponge  attached  to 
its  lower  surface.  The  instrument  is  charged  by  dipping  the  end  in  the  solu- 
tion, and  then  drawing  back  the  piston-rod.    It  is  then  j)assed  into  the 


Fig.  766.— Laryngeal  Syringe 
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pharynx,  or  between  the  lips  of  the  glottis,  and  the  fluid  is  injected  into  the 
air-passages  or  upon  the  inflamed  surfaces  in  a  number  of  fine  streams,  by 
pushing  down  the  piston  and  compressing  the  sponge.  By  means  of  this 
lurymjml  syrimje  the  nitrate  of  silver  can  be  applied  to  any  part  of  the 
pharynx,  without  irritating  the  tender  mucous  membrane  by  the  contact  of  a 
rough  body  ;  and,  by  applying  its  nozzle  to  or  between  the  lips  of  the  glottis 
the  fluid  may  be  readily  thrown  down  into  the  interior  of  the  larynx  with  the 
greatest  certainty  and  ease.  In  those  cases  in  which  it  is  wished'to  apply  the 
solution  of  the  nitrate  of  silver  to  the  air-passage,  I  greatly  prefer  using  this 
simple  instrument  to  the  ordinary  brush,  the  mere  pre.ssure  of  which  upon  a 
tender  mucous  surface  may  be  a  source  of  irritation.  "When  tlic  mucous  mem- 
brane behind  the  velum,  or  that  of  the  posterior  nares,  is  aflected,  the  solution 
may  readily  be  applied  to  these  parts  by  turning  the  end  of  the  instrument 
upwards,  and  then  injecting  It  directly  on  to  the  affected  surfaces. 
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In  whatever  way  the  caustic  is  used,  its  application  should  be  repeated  about 
every  second  or  third  day,  in  order  to  insure  its  full  effects.  In  some  instances, 
however,  advantages  may  be  obtained  by  using  it  every  day ;  in  others,  again, 
a  longer  interval  is  required  than  that  just  stated. 

Syphilitic  Laryngitis. — According  to  Sir  M.  Mackenzie,  syphilitic  disease 
Torms  about  3  per  cent,  of  all  affections  of  the  larynx.  In  the  early  exanthe- 
matous  stage  of  syphilis,  slight  hyperemia,  with  a  little  hoarseness,  is  not  un- 
common, but  it  is  usually  so  slight  as  to  pass  unnoticed.  In  the  later  secondary 
stages,  condylomata  or  mucous  tubercles  may  be  met  with.  They  can  be  re- 
cognized only  by  the  laryngoscope,  by  means  of  which  they  can  be  seen  forming 
smooth  greyish  elevations,  usually  on  the  epiglottis  or  the  inter-arytsenoid  fold 
of  mucous  membrane.  These  may  be  followed  by  superficial  ulceration.  The 
most  common  and  characteristic  of  the  syphilitic  affections  of  the  larynx 
are  those  met  with  in  the  tertiary  stages  of  the  disease.  The  pathological 
changes  observed  are  the  same  as  in  other  parts — diffuse  overgrowth  of  the 
connective  tissue  or  gummatous  infiltration,  and  the  formation  of  isolated 
gummata.  The  subsequent  softening  of  the  gummata  gives  rise  to  wide- 
spreading,  destructive  ulceration,  and  should  the  patient  recover  and  the 
ulcers  heal,  cicatricial  contraction  follows,  sometimes  to  such  an  extent  as 
almost  to  close  the  opening  of  the  larynx.  The  parts  first  affected  are  usually 
the  epiglottis  and  the  arytseno-epiglottidean  folds,  and  from  these  points  the 
ulceration  extends  inwards  towards  the  glottis.  Sometimes  the  distinct  gum- 
mata may  be  seen  as  pale  yellowish  elevations  in  the  mucous  membrane,  and 
should  softening  and  ulceration  follow,  the  yellowish  adherent  slough  may  pos- 
sibly be  recognized.  Syphilitic  ulceration  not  uncommonly  leads  to  complete 
destruction  of  the  epiglottis,  and  in  the  later  stages  necrosis  of  the  cartilages 
frequently  occurs.  The  disease  is  usually  associated  with  similar  ulceration  in 
the  pharynx.  The  symptoms  are  those  of  chronic  laryngitis,  with  muco-purn- 
lent  expectoration  and  gradual  loss  of  voice.  Gradually  increasing  dyspnoea  is 
not  uncommon  from  contraction  of  the  opening  of  the  glottis. 

Diagnosis. — Syphilitic  ulceration  of  the  larynx  is  recognized  by  the  history 
of  syphilis  and  the  presence  of  other  manifestations  of  the  disease,  by  the 
rigidity  of  the  affected  tissues,  by  the  early  affection  of  the  epiglottis,  the  foul 
grey  surface  of  the  ulcers,  or  the  presence  of  adherent  yellow  sloughs,  and  by 
the  fact  that  the  ulceration  commences  in  the  peripheral  parts,  and  spreads 
towards  the  central.  The  rapidity  with  which  the  destruction  of  tissue  may 
take  place  serves  to  distinguish  it  from  epithelioma. 

Treatment. — The  usual  constitutional  treatment  of  syphilis  must  be  actively 
adopted.  Locally  a  solution  of  bichloride  of  mercury  (gr.  ij.  to  may  be 
applied  with  a  sponge  or  brush,  or  a  preparation  of  half  that  strength  used  as 
a  spray.  Iodoform  mixed  with  twice  its  bulk  of  starch  may  be  blown  into 
the  larynx  by  the  method  already  described,  or  by  means  of  the  special  instru- 
ment constructed  for  this  purpose.  When  healing  is  taking  place  nitrate  of 
silver  may  be  of  use,  but  it  is  not  so  efficacious  as  in  simple  chronic  laryn- 
gitis. Should  the  dyspnoea  become  a  marked  symptom,  tracheotomy  must  be 
performed. 

Tubercular  Laryngitis  is  usually  met  with  only  in  advanced  disease  of 
the  lungs,  but  occasionally  it  is  the  earliest  sign  of  phthisis,  and  the  disease 
may  run  its  course  and  terminate  fatally  without  the  lungs  being  extensively 
affected.    This  variety  is  sometimes  spoken  of  as  Laryngeal  Phthisis.  The 
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earliest  symptoms  are  merely  those  of  chronic  laryngitis.  As  it  advances  the 
voice  is  lost,  there  is  constant  cough,  with  frothy  muco-purulent  expectoration 
and  great  pain.  Deglutition  becomes  gradually  more  and  more  painful,  till  at 
last  the  patient  can  scarcely  be  induced  to  swallow,  and  death  takes  place 
gradually  from  exhaustion.  Laryngoscopic  examination  may  at  first  show 
nothing  more  than  marked  anaemia  of  the  whole  of  the  larynx  without  any 
definite  lesion.  This  should  always  be  looked  upon  as  a  suspicious  sign,  and 
proper  precautionary  measures  should  be  taken  without  delay.  Before  long, 
however,  a  peculiar  swelling  is  observed  in  the  mucous  membrane  cover- 
ing the  arytasnoid  cartilages  and  the  neighbouring  parts  of  the  aryt^no- 
epiglottidean  folds.  This  gives  rise  to  two  pyriform  swellings  of  sufficient  size 
to  meet  in  the  middle  line  posteriorly.  It  is  this  swollen  mass  projecting 
backwards  that  causes  the  pain  and  difficulty  in  swallowing.  Numerous  small 
ulcers  then  appear,  first  in  the  central  parts,  and  subsequently  extending  to  the 
peripheral.  The  under  surface  of  the  epiglottis  may  be  early  affected.  These 
ulcers  gradually  coalesce  and  extend,  forming  crenulated  sores,  destroying  the 
vocal  cords  and  neighbouring  parts.  There  is  seldom  serious  dyspnoea,  as  the 
sores  have  no  tendency  to  heal  and  contract.  In  the  later  stages,  if  the  patient 
survive  sufficiently  long,  necrosis  of  the  cartilages  may  take  place. 

The  Diagnosis  is  made  by  the  presence  of  disease  of  the  lungs,  the  peculiar 
swelling  over  the  arytenoid  cartilages,  by  the  multiplicity  of  the  ulcers  and 
their  comparatively  superficial  character,  and  by  the  fact  that  they  appear  first 
in  the  central  parts  of  the  larynx  and  spread  towards  the  peripheral.  One 
very  characteristic  mark  in  pronounced  cases  is  that  the  whole  of  the  inside 
of  the  larynx  seems  bathed  in  an  abundant  creamy  secretion. 

The  Treatment  of  this  affection  belongs  rather  to  the  physician  than  the 
Surgeon.  Local  treatment  can  at  most  give  some  slight  relief.  ]\Iackenzie 
recommends  soothing  inhalations,  such  as  the  compound  tincture  of  benzoin, 
or  the  insuffiation  of  ft'om  one-eighth  to  one-fourth  of  a  grain  of  morphia 
diluted  with  starch  and  oxychlorate  of  bismuth,  twice  a  day.  From  half  a 
grain  to  a  grain  of  iodoform  may  advantageously  be  added.  Good  results 
have  been  obtained  by  Heryng  of  Warsaw,  and  H.  Krause  of  Berlin,  by  apply- 
ing lactic  acid  to  the  parts  with  a  sponge.  This  is  said  to  keep  the  ulcers 
clean,  and  even  to  cause  cicatrization.  The  dyspnoea  is  rarely  such  as  to 
necessitate  tracheotomy.  The  difficulty  in  swallowing  when  due  merely  to 
pain  may  be  relieved  by  the  application  of  a  20  per  cent,  solution  of  cocaine  to 
the  larynx  by  means  of  a  brush,  or  a  4  per  cent,  solution  in  spray  with  an 
ordinary  spray-producer,  before  a  meal.  If  it  arises  from  the  food  finding  its 
way  into  the  larynx  the  patient  must  be  fed  by  means  of  a  tube,  the  passage  of 
which  may  bo  facilitated  by  the  application  of  cocaine. 

Complications  of  Chronic  Laryngitis.— In  all  cases  of  chronic  laryn- 
gitis there  is  a  tendency  to  acide  injlammaimi  supervening  on  the  chronic 
disease.  The  affection  may  then  prove  fatal  by  the  induction  of  oedema 
glottidis,  often  coming  on  with  great  rapidity.  Necrosis  of  the  Cartilages  of 
the  Largnx  is  most  commonly  a  complication  of  tlie  more  advanced  stages  of 
tubercular  laryngitis,  and  less  frequently  of  syphilitic  disease.  It  has  been 
known  in  rare  cases  to  follow  typhoid  fever,  and  still  more  rarely  to  occur 
without  any  evident  cause.  It  gives  rise  to  copious  expectoration  of  large 
quantities  of  foetid  puriform  sputa,  often  streaked  with  blood,  and  occasionally 
containing  masses  of  necrosed  and  usually  calcified  cartilage.    In  many  cases 
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abscesses  form  outside  the  tube,  and  after  much  irritation  and  distress  open 
externally  ;  and  not  unfrequently  they  are  met  with  to  such  an  extent,  as  to 
undermine  and  disorganize  the  greater  portion  of  the  tissues  of  the  anterior 
part  of  the  neck.  Where  they  correspond  to  the  necrosed  patches  of  cartilage, 
they  give  rise  to  aerial  fistulas,  through  which  bubbles  of  air  escape  during 
respiration.    Tracheotomy  is  sometimes  required  in  these  cases. 

In  cases  of  long-standing  laryngeal  disease,  either  syphilitic  or  tubercular,  it 
has  been  proposed  by  Bryant  to  perform  tracheotomy  with  the  view  of  giving 
the  diseased  organ  rest,  the  operation  being  undertaken,  not  for  the  relief  of 
laryngeal  obstruction,  but  with  the  object  of  aiding  other  curative  means  in 
an  otherwise  intracta.ble  disease.  This  suggestion  appears  to  be  founded  on 
sound  principles,  and  is  of  peculiar  importance  when  we  consider  that  patients 
suffering  from  chronic  laryngeal  disease  are  never  safe  from  the  sudden  super- 
vention of  oedema  glottidis.  Whenever  acute  inflammation  supervenes,  with  a 
tendency  to  oedema  about  the  glottis,  the  patient  should  be  narrowly  watched,  ■• 
as  he  may  be  carried  off  by  the  sudden  swelling  of  the  lips  of  the  rima,  or  by 
the  occurrence  of  spasm.  In  such  cases  tracheotomy  may  have  to  be  per- 
formed ;  and  this  must  not  be  delayed  until  the  patient  falls  into  an  asphyxial 
condition. 

Nervous  Affections  of  the  Larynx  occur  both  in  children  and  in  adults. 
In  rliildren  the  affection,  commonly  called  Spasmodic  Croup,  comes  on  sud- 
denly and  runs  its  course  with  great  rapidity.  The  child  is  seized,  often 
without  previous  warning,  with  difficulty  in  breathing,  makes  violent  eff'orts  to 
inspire,  becomes  black  in  the  face  and  convulsed,  and  has  in  rare  cases  been 
Icnown  to  die  before  anything  can  be  done  for  his  relief ;  but  ordinarily  he 
gapes  and  gasps  a  few  times,  and  eventually  recovers  himself  with  a  long  deep- 
drawn  whooping  inspiration.  In  cases  of  this  kind,  the  Treatment  at  the  time 
of  the  fit  consists  in  dashing  cold  water  in  the  face,  in  exposing  the  body  to  a 
current  of  cold  air,  and  in  using  friction  to  the  extremities.  If  asphyxia 
occur,  artificial  respiration  must  be  kept  up  either  through  an  opening  made 
in  the  windpipe  or  by  the  mouth. 

In  the  adult,  these  spasmodic  affections  of  the  larynx  may  come  on  either 
from  pure  hysteria,  or  from  irritation  of  the  laryngeal  nerves  by  the  pressure 
of  tumours  or  aneurisms  upon  them.  In  other  instances  they  arise  from  the 
presence  of  some  local  inflammatory  mischief  about  the  glottis.  In  the 
hysterical  form  of  the  affection  the  ordinary  remedies  for  hysteria,  together 
with  cold  douches,  will  be  of  essential  service.  When  the  disease  arises  from 
irritation  to  the  trunks  of  the  nerves  tracheotomy  may  give  relief,  but  the 
cause  of  the  pressure  on  the  nerves  is  usually  in  itself  of  a  fatal  character. 

Paralysis  of  the  Larynx,  either  unilateral  or  bilateral,  is  occasionally 
met  with.  When  unilateral,  it  arises  usually  from  pressure  on  the  recurrent 
laryngeal  nerve  by  an  aneurism  or  other  tumour.  The  abductor  muscles  of 
the  cords  are  usually  affected  first.  The  vocal  cord  on  the  affected  side  then 
remains  stationary  in  the  adducted  position.  If  only  one  side  is  affected  it 
causes  some  alteration  in  the  voice,  but  no  serious  dyspnoea.  If  both  sides 
are  affected  from  any  cause  serious  dyspnoea  results,  necessitating  tracheotomy 
for  its  relief.  Many  other  forms  of  paralysis  of  the  muscles  of  the  larynx  are 
met  with,  but  their  consideration  belongs  to  the  physician. 

Tumours  of  the  Larynx. — Simple  Tumours. — FajHlloinala  form  the 
most  common  simple  tumours  of  the  larynx.    They  appear  as  cauliflower- 
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like  growths  of  all  sizes  up  to  that  of  a  walnut.  They  may  be  single  and 
pedunculated,  or  multiple  and  sessile,  spreading  widely  over  the  upper 
opening  of  the  glottis.  Their  most  common  seat  of  origin  is  the  vocal  cords. 
They  are  met  with  at  any  age,  but  are  more  common  after  thirty  than  before. 
In  structure  they  resemble  similar  growths  elsewhere,  being  composed  of 
processes  of  vascular  connective  tissue  covered  with  a  layer  of  epithelium. 
The  epithelium  is  that  normal  to  the  part,  being,  as  a  rule,  squamous, 
though  columnar  epithelium  is  said  to  have  been  occasionally  observed. 
Fibromata  are  much  less  common.  They  form  rounded  or  smoothly  lobu- 
lated  pedunculated  growths,  springing  usually  from  the  neighbourhood  of  the 
vocal  cords.  They  are  almost  invariably  single.  They  are  composed  of 
ordinary  fibrous  tissue,  covered  with  a  squamous  epithelium.  Myxoma, 
Lipoma,  and  Nccvoid  Tumours  have  been  met  with,  but  are  of  extreme  rarity. 
Cysts  arising  from  retention  of  the  secretion  of  the  mucous  glands  occasionally 
develop  in  the  neighbourhood  of  the  epiglottis  or  false  vocal  cords.  They 
form  smooth,  shining,  rounded  projections.  Polypus  of  the  Larynx  is  a  term 
applied  to  any  pedunculated  growth,  and  has  no  pathological  significance. 
The  simple  tumom-s  of  the  larynx  cause  alteration  in  the  voice,  slight 


cough,  discomfort,  and  dyspnoea,  varying  in  degree  with  the  size  of  the 
growth.  Their  true  natm-e  can  be  recognized  only  by  careful  examination 
with  the  laryngoscope, 

Treatment. — These  growths  may  be  removed  by  one  of  two  methods — the 
endo-  or  the  ecto-laryngeal.  There  appears  to  be  a  general  consensus  of  opinion 
amongst  laryngologists  that  the  endo-laryngeal  method  should  always  be 
attempted  in  the  first  instance.  Should  it  fail,  then  the  larynx  may  be  opened 
and  the  growth  removed  from  witliout.  The  endo-laryngeal  method  consists 
in  removing  the  growth  through  the  glottis  by  means  of  instruments  specially 
designed  for  the  purpose,  guided  by  the  laryngoscope.  The  instruments  most 
commonly  used  are  forceps,  by  which  the  growth  can  be  seized  and  torn  from 
its  attachments  ;  but  in  some  cases,  especially  when  the  growtli  is  of  some  size 
and  distinctly  pedunculated,  wire  snares  or  snaall  ccraseurs  may  be  of  use.  In 
some  cases  the  destruction  of  the  growth  may  be  brought  about  by  simply 
(u-ushing  it  with  a  strong  pair  of  forceps.  These  o]3erations  have  been  greatly 
lacilitated  by  the  use  of  cocaine,  but  still  require  practice  botli  on  the  part  of 
the  patient  and  the  Surgeon.  The  patient  must  be  taught  to  keep  steady,  to 
hold  his  own  tongue,  and  to  tolerate  the  presence  of  the  instrument.  For  this 
purpose  it  is  often  necessary  to  train  him  for  a  week  or  two  before  any  real 
attempt  is  made  to  remove  the  growth.  The  smaller  papillary  growths  will 
sometimes  disappear  under  the  application  of  nitrate  of  silver  ;  in  such  cases 


Fig.  767. — Endo-laryngeal  Forceps. 
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therefore  the  Surgeon  should  not  be  in  a  hurry  to  attempt  operative  inter- 
ference. The  accompanying  drawings  (Figs.  767,  768,  769)  show  various 
forms  of  forceps  which  may  be  used  in  these  operations. 

Should  the  endo-laryngeal  operation  fail  or  be  impossible,  the  growth  must 
be  removed  by  an  ecto-laryngeal  operation.  Sir  M.  Mackenzie  lays  it  down  as  a 
cardinal  rule  that  no  operation  of  this  kind  should  be  undertaken  unless  there 
is  danger  to  life  from  dyspnoea  or  dysphagia. 

The  operation  most  commonly  performed  is  that  known  as  Thyrotomy. 
It  is  advisable  in  most  cases  to  perform  a  preliminary  tracheotomy  about  a 
fortnight  before  undertaking  the  removal  of  the  tumour.  AVhen  the  patient 
lias  quite  recovered  from  this  and  feels  no  further  discomfort  from  the  tube, 
thyrotomy  may  be  undertaken.    The  operation  is  thus  performed  :  an  incision 


Fig.  768.— Endo-laryngeal  ForceiJS.  l''ig.  769.— Endo-laryngeal  Forceps. 

is  made  accurately  in  the  middle  line  from  the  thyroid  notch  to  the  cricoid 
cartilage.  The  cartilage  is  then  carefuhy  divided  with  a  knife,  or,  if  it  be 
ossified,  with  a  fine  saw.  The  alse  are  then  held  apart  with  blunt  hooks  and 
the  interior  of  the  larynx  is  fully  exposed.  A  small  piece  of  sponge  may  then 
be  passed  into  the  trachea  so  as  to  plug  the  opening  above  the  tube,  lest  blood 
should  pass  into  the  lungs.  The  morbid  growth  may  then  be  removed  with 
scissors,  and  the  surface  from  which  it  grew  touched  with  nitrate  of  silver. 
After  all  bleeding  has  ceased  the  sponge  is  removed,  and  the  parts  accurately 
brought  together,  and  the  trachea-tube  is  retained  until  the  patient  can 
breathe  through  tiie  glottis  with  ease.  Mackenzie  has  published  the  results 
of  48  cases,  collected  from  various  sources.  Of  these  8"33  per  cent,  died,  in 
;31'25  per  cent,  the  operation  was  followed  by  persistent  dyspnoea,  requiring 
the  use  of  the  cannula,  and  only  14'r)8  jier  cent,  resulted  in  recovery  of  perfect 
voice  and  perfect  respiration. 
Tumours  affecting  the  upper  opening  of  ths'  glottis  or  the  epiglottis  have 
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also  been  removed  by  a  transverse  incision  in  the  thyro-hyoid  space.  Malgaigno 
recommends  that  the  incision  should  be  made  along  the  lower  border  of  the 
hyoid  bone,  partially  dividing  the  sterno-hyoid  and  stern o -thyroid  muscles 
and  the  thyro-liyoid  membrane.  The  head  being  thrown  well  back,  suflBcient 
space  may  thus  be  obtained  to  allow  of  removal  of  the  epiglottis  or  a  tumour 
situated  in  its  immediate  neighbourhood.  This  operation  can  seldom  l.ie 
required,  as  sunple  growths  in  this  region  can  usually  be  removed  from  the 
mouth. 

Malignant  Tumours  of  the  Larynx.— Both  true  carcinoma  and  sarcoma 
are  met  with  in  the  larynx,  but  the  former  is  far  more  common.  The  form  of 
carcinoma  met  with  is  almost  invariably  squamous  epithelioma.  Columnar 
epithelioma  has,  however,  been  observed,  and  scirrhous  glandular  cancer  is  said 
to  have  been  seen,  "When  sarcoma  occurs  in  the  larynx  it  is  most  commonly 
spindle-celled,  less  frequently  round-celled  or  mixed.  Butlin,  who  has  coUected 
the  records  of  23  cases  of  sarcoma,  states  that  half  the  cases  were  spindle-celled. 
Malignant  growths  in  the  larynx  may  be  intrinsic  or  extrinsic,  that  is  to  say, 
they  may  commence  in  the  interior  of  the  larynx,  or  spring  from  surroimding 

parts  and  secondarily  invade  it.  All  malignant 
growths  in  this  region  tend  to  assume  a  papillary 
form  (Fig.  770),  though  they  are  rarely  polypoid. 
They  are  most  commonly  single.  The  symptoms 
they  give  rise  to  are  those  of  interference  with  speech 
and  respiration,  with  some  cough  and  expectoration, 
often  mixed  with  blood.  In  the  carcinomatous 
growths  the  glands  are  affected  late  in  the  disease, 
and  often  escape  altogether.  The  situation  of  the 
tumour  and  its  size  are  usually  determined  without 
difficulty  by  the  laryngoscope,  but  it  is  not  easy  in 
many  cases  to  determine  the  nature  of  the  growth. 
For  this  purpose  a  piece  of  the  growth  can  some- 
times be  removed  with  the  laryngeal  forceps,  and 
submitted  to  microscopic  examination.  If  the  fi'agment  so  removed  presents 
undoubted  evidence  of  cancer,  the  diagnosis  is  made,  but  if  not,  great  doubt 
will  still  exist  as  to  the  nature  of  the  disease,  for  it  not  uncommonly  happens 
that  a  malignant  growth  in  this  region  is  surrounded  by  a  warty  fringe 
presenting  the  structure  of  a  simple  papilloma.  Death,  in  cancer  of  the 
larynx,  is  inevitable,  either  by  asphyxia  or  by  constitutional  infection,  if  the 
disease  be  left  to  run  its  course  ;  and  np  to  a  comparatively  recent  period  the 
Surgeon  had  no  other  means  of  prolonging  life  than  by  the  performance  of 
tracheotomy.  Of  late  years,  however,  Operative  Surgery  has  added  extirpation 
of  the  entire  larynx  to  its  other  triumphs. 

Extirpation  of  the  Larynx.— Excision  of  the  larynx,  or  larymjoriomy, 
in  part  or  in  whole,  has  been  somewhat  extensively  practised  of  late  years. 
The  first  case  in  which  this  formidable  operation  was  undertaken  was  that  of 
a  man  ?>i)  years  of  age  affected  with  syphilitic  stenosis  of  the  larynx.  Dr.  P. 
Heron  Watson  in  ]86(i  excised  the  larynx  in  this  case,  the  patient  dying  three 
weeks  afterwards  of  pneumonia.  In  1873  Billroth  operated  in  a  case  of  car- 
cinoma of  the  larynx.  The  patient  survived  the  operation,  but  died  in  a 
few  months  from  recuri-encc  of  the  disease.  Since  this  time  the  operation- 
has  been  frequently  practised.     Solis  Cohen  collected  the  details  of  C5 
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cases  of  complete  removal  of  the  larynx,  and  Hahn  lias  increased  the  number 
to  74. 

Excision  of  the  larynx  can  only  be  of  advantage  to  the  patient  in  well 
selected  cases  in  which  the  diagnosis  has  been  made  early.  When  the  disease 
is  extrinsic  and  is  invading  the  epiglottis  and  possibly  the  root  of  the  tongue, 
or  when  having  been  originally  intrinsic  it  has  spread  beyond  the  limits 
of  the  larynx,  no  good  can  be  expected  from  the  operation.  Even  if  the 
patient  survives,  recurrence  will  certainly  take  place,  and  it  is  probable  life 
would  be  equally  prolonged  and  greater  comfort  secured  by  the-  simple  opera- 
tion of  tracheotomy. 

The  Operation  must  be  varied  somewhat  according  to  the  extent  of  the 
disease,  but  the  following  plan  recommended  by  Foulis  is  applicable  to  most 
cases.  A  vertical  incision  must  be  made  accurately  in  the  middle  line  from 
the  body  of  the  hyoid  bone  to  the  second  ring  of  the  trachea.  The  soft 
parts  are  then  to  be  turned  off  the  larynx,  all  bleeding  vessels  being  ligatured 
as  they  are  cut.  When  the  larynx  is  fully  exposed  and  all  bleeding  arrested, 
the  cricoid  cartilage  is  drawn  forwards  with  a  sharp  hook  and  the  trachea 
divided,  care  being  taken  not  to  wound  the  oesophagus.  The  trachea  is  then 
at  once  plugged  with  a  large  vulcanite  or  leaden  tube,  shghtly  conical  in 
shape  and  completely  filling  the  passage.  Several  such  tubes  of  different 
sizes  should  be  at  hand.  The  larynx  is  then  drawn  forwards  and  separated 
from  the  oesophagus  and  the  lower  part  of  the  pharynx,  the  edge  of  the  knife 
being  carefully  turned  towards  the  parts  to  be  removed.  When  all  haemor- 
rhage has  ceased  the  wound  may  be  partly  closed,  the  tube  being  retained  in 
the  trachea. 

Hahn  and  many  other  Surgeons  prefer  to  perform  a  preliminary  trache- 
otomy, allowing  some  days  to  intervene  before  completing  the  operation  if 
the  patient  is  exhausted  by  previous  dyspnoea  or  from  imperfect  nutrition. 
The  trachea  at  the  time  of  the  operation  may  be  plugged  by  Trendelenburg's 
tube  (Fig.  694)  or  by  Hahn's  cannula,  the  outer  tube  of  which  is  surrounded 
by  compressed  sponge,  which  rapidly  swells  and  completely  plugs  the  air-tube. 
Hahn  recommends  a  transverse  incision  parallel  to  the  cornua  of  the  hyoid 
bone  in  addition  to  the  vertical  incision  already  described.  Blunt-pointed 
scissors  will  be  found  more  convenient  than  the  knife  in  separating  the  larynx 
from  the  surrounding  parts.  They  must  be  kept  as  close  as  possible  to  the 
cartilages,  numerous  short  snips  being  made,  and  any  wounded  vessels  imme- 
diately secured. 

When  the  operation  is  completed  and  all  bleeding  arrested,  an  india-rubber 
tube  must  be  inserted  into  the  oesophagus,  through  which  the  patient  must  be 
fed  until  healing  is  far  advanced.  The  wound  must  be  plugged  with  some 
absorbent  antiseptic  material  sufficiently  firmly  to  prevent  any  discharges  from 
passing  downwards  into  the  trachea,  and  this  must  be  changed  periodically. 
The  tracheotomy  tube  is  necessarily  retained  as  long  as  the  patient  survives. 
Gussenbaucr  invented  an  artificial  larynx,  which  was  improved  by  Foulis, 
containing  a  reed  for  the  production  of  vocal  sounds. 

Partial  Excision  of  the  Larynx. — In  intrinsic  carcinoma  or  sarcoma  of 
the  larynx  the  thyroid  cartilage  should  be  split  up  the  middle  as  in  thyrotomy 
before  removing  any  portion  of  it.  The  disease  may  then  be  found  to  be  so 
situated  that  it  may  be  completely  taken  away  by  removal  of  half  the  thyroid 
cartilage  with  the  corresponding  aiytasnoid  cartilage  or  perhaps  even  less  than 
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fchis.  The  operation  must  be  varied  according  to  circumstances,  care  bein^ 
taken  to  cat  sui^icientlj  widely  around  the  disease  to  give  the  patient  a  chance 
of  escaping  recurrence. 

Results. — The  best  statistics  before  the  profession  are  those  of  Hahn, 
which  have  been  carefully  analysed  by  Butlin  in  his  work  on  Operation 
in  Malignant  Disease.  Hahn's  table  contains  74  cases  of  complete  excision 
of  the  larynx,  3  of  which  must  be  excluded  as  not  having  been  performed  for 
malignant  disease.  Of  the  remaining  71  cases  6  were  for  sarcoma,  and  65  for 
cancer.  Of  the  6  cases  of  sarcoma,  none  died  directly  from  the  operation  ;  ] 
was  lost  sight  of  after  recovery  ;  in  2  recurrence  took  place  under  1 5  months  ; 
1  died  of  phthisis  18  months  after  without  recurrence ;  1  was  quite  well  6  years, 
and  the  remaining  case  2  years  after  the  operation.  Of  2  partial  excisions 
for  sarcoma  1  died  in  10  months  of  recurrence,  and  1  was  doubtful. 

Of  the  65  cases  of  complete  excision  for  cancer,  30  were  fatal  from  the 
effects  of  the  operation,  a  few  from  shock,  but  the  great  majority  fi-om  septic 
broncho-pneumonia.  In  20  death  from  recurrence  took  place  in  a  few  months. 
Of  the  remaining  15  cases,  the  history  of  1  was  unknown,  2  died  of  pneumonia 
at  3  and  4  months,  7  were  alive  14,  15,  16,  17,  18,  19  months  and  4  year.=; 
after  the  operation,  and  five  were  alive  less  than  one  year  after.  The  con- 
dition of  the  survivors  has  in  many  cases  been  most  miserable,  owing  to 
the  great  difficulty  in  deglutition,  the  food  escaping  from  the  open  wound. 

Life  may  be  bought  at  too  high  a  price — and  surely  death  is  preferable  to 
such  an  existence  as  this,  harassed  by  the  constant  dread  of  the  inevitable 
return  of  that  disease  for  escape  from  which  the  larynx  has  been  excised — 
but  in  vain. 

In  Hahn's  tables  are  7  cases  of  partial  removal  for  cancer,  to  which  ButUn 
adds  three.  Only  one  died  directly  from  the  operation,  the  cause  being  un- 
certain. In  3  recm-rence  took  place  at  3,  6,  and  17  months  ;  of  the  remainder 
one  was  alive  at  14  months,  and  the  rest  at  various  periods  under  one  year. 
The  condition  as  to  comfort  in  the  survivors  was  infinitely  superior  to  that  of 
the  patients  who  had  undergone  complete  excision,  phonation  and  deglutition 
being  good,  and  no  tube  being  required  in  most  cases. 

These  statistics  show  that  at  present  the  death-rate  directly  from  excision 
of  the  whole  larynx  is  very  high,  and  that  the  prospect  of  cure  is  very  small. 
It  is  possible  by  careful  selection  of  cases  and  by  better  means  of  preventing  septic 
broncho-pneumonia,  that  great  improvement  may  be  obtained  in  both  these 
points.  Partial  excision,  on  the  other  hand,  is  a  very  successful  operation  so 
far  as  the  immediate  result  is  concerned,  but  the  danger  of  recurrence  is 
very  great  as  in  complete  excision.  It  should,  however,  evidently  be  pre- 
ferred to  complete  excision  whenever  the  nature  and  seat  of  the  disease  allow 
of  it.  The  operation  should  never  be  jierf  ormed  in  cases  of  extrinsic  cancer, 
or  when  intrinsic  disease  has  extended  to  the  surrounding  parts.  Laryngec- 
tomy, indeed,  appears  to  oficr  no  advantages  over  tracheotomy  in  such  cases. 
By  tracheotomy  the  patient  is  saved  from  the  danger  of  immediate  suffocation 
with  little  risk  to  life,  and  his  subsequent  existence  will  probably  be  passed 
in  greater  comfort  and  endure  as  long  as  it  would  in  the  face  of  the  inevitably 
speedy  recurrence  of  the  carcinoma  after  complete  extirpation  of  the  larynx. 
The  operation  is  clearly  unjustifiable  when  the  cervical  glands  arc  implicated. 
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OPERATIONS  ON  THE  AIR-TUBE  AND  ON  THE  ClEEST. 


LAEYNGOTOMY  AND  TBACHEOTOMY. 

The  windpipe  may  require  to  be  opened  to  allow  the  formation  of  a 
temporary  breathing  aperture,  in  consequence  of  obstruction  of  the  larynx 
by  causes  that  are  speedily  removable  ;  or  it  may  be  necessary  to  establish  a 
permanent  opening  in  those  forms  of  chronic  laryngeal  disease,  in  which  the 
obstruction  depends  upon  alterations  of  structure  which  are  not  remediable. 

Among  the  conditions  requiring  temporary  aperture,  may  be  mentioned  all 
acute  inflammatory  afTections  of  the  larynx  that  give  rise  to  obstructive 
oedema  of  the  glottis  ;  also  traumatic  conditions,  such  as  the  impaction  of 
masses  of  food  in  the  gullet,  inducing  asphyxia,  and  not  capable  of  being 
immediately  removed  ;  scalds  of  the  rima  glottidis  ;  the  presence  of  foreign 
bodies  in  the  air-passage  ;  and  oedema  of  the  glottis  from  wounds  of  the  thyro- 
hyoid membrane.  The  establishment  of  a  permanejit  aperture  in  the  air- 
passage  is  required  in  chronic  diseases  of  the  larynx,  attended  by  thickening  of 
the  mucous  membrane,  by  abscess,  or  by  necrosis  of  the  cartilages,  and  in  cases 
of  epithelioma  or  warty  growth  of  the  larynx. 

Opening  the  Windpipe  in  Membranous  Laryngitis.— By  membranous 
laryngitis  is  meant  any  form  of  inflammation  of  the  larynx,  accompanied  by  a 
coagulable  exudation  from  the  mucous  membrane,  forming  a  false  membrane 
upon  it,  whether  diphtheritic  or  not.    It  is  not  the  place*"  here  to  enter  into 
the  disputed  point  of  the  identity  of  croup  and  diphtheria.    The  exhaustive 
report  of  the  able  committee  appointed  by  the  Medico-Chirurgical  Society  in 
the  year  1879  clearly  demonstrates  the  fact  that  inflammation  of  the  mucous 
membrane  of  the  laiynx  with  membranous  exudation  may  arise,  not  only  as  a 
result  of  diphtheritic  contagion,  but  as  an  accompaniment  of  measles,  scar- 
latma,  or  typhoid,  and  occasionally  from  "  various  accidental  causes  of 
irritation— the  inhalation  of  hot  water  or  steam,  the  contact  of  acids  the 
presence  of  foreign  bodies,  and  a  cut  throat."    It  seems  possible  also  that  a 
similar  condition  may  arise  ft-om  simple  exposure  to  cold.  To  all  these  cases  the 
term  "membranous  laryngitis"  may  be  indiscriminately  applied,  as  it  merely 
expresses  an  anatomical  fact  without  implying  any  theory.    The  committee 
made  the  excellent  suggestion  that  croup  should  be  used  merely  as  a  clinical 
term  implying  laryngeal  obstruction,  occurring  with  febrile  symptoms  in 
children,  and  not  as  indicating  a  special  disease,  of  the  existence  of  which 
there  is  no  conclusive  evidence.    When  the  disease  is  evidently  zymotic,  and 
when  the  larynx  is  aflfected  by  extension  from  the  throat,  the  term  "  diphtheria  " 
18  applied  to  it  by  common  consent.    Membranous  laryngitis,  from  whatever 
cause  arising,  is  a  most  fatal  disease  in  childhood,  at  least  90  per  cent  of 
those  attacked  dying,  and  a  considerable  proportion  of  the  minority  that 
escape  owing  their  lives  to  the  performance  of  tracheotomy.    lu  acute 
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catarrhal  laryngitis,  unattended  by  membranous  exudation,  tracheotomy  is 
scarcely  ever  needed,  tlic  disease  yielding  to  milder  methods  of  treatment. 

Owing  to  the  frequent  failure  of  tracheotomy  to  save  the  life  of  the  patient 
in  membranous  laryngitis  the  propriety  of  the  operation  was  at  one  time 
disputed.  It  is  now  universally  acknowledged  that  the  operation  should  be 
performed  in  all  cases  in  which  the  obstruction  is  evidently  in  the  larynx,  care 
being  taken  to  distinguish  dyspnoea  due  to  extension  of  the  inflammation  to  the 
bronchi  and  lungs  from  true  lai-yngeal  obstruction.  In  diphtheria  tracheotomy 
must  necessarily  fail  to  save  life  in  many  cases,  as  it  merely  wards  off  the 
immediate  danger  of  death  from  asphyxia,  and  the  disease  runs  its  course 
uninfluenced  by  the  operation  and  frequently  proves  fatal  by  extension  to  the 
bronchi  and  lungs,  by  exhaustion  or  by  the  sequelas  of  the  affection.  By 
opening  the  windpipe,  however,  as  Sir  W.  Jenner  has  justly  observed,  we  save 
the  patient  from  so  terrible  a  death  as  that  from  asphyxia,  and  even  if  the 
disease  is  ultimately  fatal,  death  occurs  in  a  less  distressing  manner. 

The  necessity  of  the  operation  then  being  recognized  it  remains  to  consider 
the  indications  for  performing  it.  Trousseau  strongly  advocated  early  trache- 
otomy before  collapse  of  the  lung  had  taken  place  to  any  extent,  or  the  patient 
had  become  exhausted  by  the  struggle  for  breath  ;  and  nothing  is  more 
certain  than  that  the  operation  is  rarely  successful  if  performed  in  extremis. 
It  may  be  taken  as  a  rule  that,  when  the  voice  is  lost  or  nearly  lost,  and  there 
is  evident  laryngeal  obstruction  gradually  increasing,  the  sooner  tracheotomy 
is  performed  the  better.  The  degree  of  obstruction  is  estimated  by  the 
recession  of  the  chest  walls  during  inspiration.  If  the  lower  ribs  and 
epigastrium  sink  in  with  each  inspiratory  effort,  it  is  wiser  not  to  delay  the 
operation.  Sir  WiUiam  Jenner  pointed  out  that  implication  of  the  larynx  in 
diphtheria  rarely  occurs  after  the  end  of  the  first  week. 

Even  when  performed  early,  tracheotomy  for  diphtheria  frequently  fails 
to  save  life.  In  the  Hospital  for  Sick  Children  in  Paris  it  appears  that  the 
operation  was  performed  in  215  cases  during  a  period  of  five  years,  and  of 
these  only  47  recovered.  Unless  we  assume  that  the  disease,  as  occurring  in 
Paris,  is  different  from  that  we  meet  with  here,  it  may  fairly  be  doubted 
whether  an  operation  which  is  in  itself  dangerous  could  have  been  necessary 
in  many  of  these  instances,  and  whether  a  large  proportion  of  the  children 
might  not  have  recovered  under  ordinary  medical  treatment  and  without 
having  recourse  to  surgical  operation. 

The  prospect  of  saving  life  after  opening  the  windpipe  in  cases  of  diphthe- 
ritia  will  greatly  depend  upon  the  age  of  the  patient.  Under  two  or  even 
three  years  of  age,  recovery  is  extremely  rare  ;  as  age  advances,  the  chance  of 
life  proportionately  increases,  and  in  adults  the  prospect  of  recovery  is  con- 
siderable. In  many  cases  the  patient  will  get  great  temporary  benefit  from  the 
operation,  and  will  appear  to  be  doing  well  ibr  several  days,  perhaps  for  eight, 
ten,  or  fourteen  ;  and  then,  to  the  great  disappointment  of  the  Surgeon,  he  will 
die,  not  from  the  effects  of  the  operation,  but  from  blood-poisoning  or  from 
extension  of  the  disease  to  the  lironchi  and  lungs. 

In  otlxer  forms  of  laryngeal  obstruction  not  dependent  on  membranous 
laryngitis,  there  can  be  no  question  as  to  the  propriety  of  the  operation.  IMo 
])atient  ouglit  ever  to  be  allowed  to  die  from  simple  laryngeal  obstruction, 
whether  that  be  spasmodic  or  dependent  on  organic  disease,  without  an  attempt 
being  made  to  save  life  by  opening  the  windpipe.    It  is  as  uupermissible  for  a 
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Siu'geou  to  allow  a  patient  to  die  of  laryngeal  asphyxia  without  an  attempt  at 
relief  by  opening  the  windpipe,  even  though  life  appear  to  be  extinct,  as  it 
would  be  to  let  him  die  of  haemorrhage  without  attempting  to  control  the 
bleeding  vessel. 

Necessity  for  Promptitude. — When  it  has  been  determined  to  open  the 
windpipe  for  acute  disease,  more  especially  supervening  on  chronic  laryngitis, 
the  less  delay  there  is  in  having  recourse  to  operation,  the  better  ;  as  the 
patient  may  at  any  moment  be  seized  with  laryngeal  spasm,  and  be  carried  off. 
The  operation  ought  always,  however,  to  be  completed,  even  though  the  patient 
have  apparently  expired  before  the  windpipe  has  been  opened  ;  for  resuscitation 
may,  even  in  these  extreme  cases,  be  effected  by  artificial  respiration.  When 
life  hangs  on  so  slender  a  thread  as  it  does  in  urgent  cases  of  laryngeal 
obstruction,  the  first  touch  of  the  knife  may  cause  a  spasmodic  seizure  that 
may  give  rise  to  apparent  death.  It  has  twice  happened  to  me  to  operate 
under  such  circumstances,  and  in  both  cases  to  be  fortunate  enough  to  save 
the  patient's  life.  I  was  called  many  years  ago  to  an  elderly  woman  who  was 
apparently  dying  fi-om  the  supervention  of  acute  upon  chronic  laryngeal 
disease.  I  lost  no  time  in  making  an  incision  into  the  crico-thyroid  mem- 
brane, but  at  the  first  touch  of  the  knife  she  sank  back,  apparently  dead.  I 
immediately  completed  the  operation,  and  introduced  a  large  silver  tube, 
through  which  the  lungs  were  inflated  ;  in  the  course  of  a  few  minutes, 
voluntary  respiration  recommenced,  and  the  patient  eventually  recovered 
She  never,  however,  was  able. to  breathe  without  the  tube,  which  she  wore  to 
the  end  of  her  life.  In  another  case  to  which  I  was  hastily  summoned  by  my 
friend  Mr.  Tweed,  I  found  the  patient,  a  young  woman,  in  the  last  stage  of 
asphyxia  from  acute  disease  of  the  larynx.  I  immediately  proceeded  to 
operate.  As  the  patient's  neck  was  short  and  thick,  and  the  veins  excessivelv 
turgid,  there  was  profuse  hemorrhage  on  the  first  incisions  being  made  ;  while 
we  were  waiting  a  minute  or  two  until  this  would  cease  before  opening  the 
windpipe,  the  patient  fell  back  and  apparently  expired.  I  lost  no  time  in 
plunging  the  scalpel  into  the  crico-thyroid  membrane,  and  cutting  down 
through  the  cricoid  cartilage,  so  as  to  make  a  free  aperture  into  the  air- 
passage.  On  endeavouring  to  set  up  artificial  respiration,  I  found  the  air- 
passages  clogged  with  inspissated  mucus,  which  prevented  the  entrance  of  air 
into  the  lungs  ;  the  life  of  a  fellow-creature  being  at  stake,  and  dependent  on 
the  immediate  and  full  estabhshmeui  of  artificial  respiration,  I  felt  that  there 
was  only  one  thing  to  be  done— to  empty  the  chest  of  the  matters  loading  it, 
and  that  this  must  be  done  instantaneously.  I  accordingly  applied  my  lips  to 
the  wound,  and  sucked  out  three  or  four  mouthfuls  of  blood  and  mucus,  when 
I  had  the  satisfaction  to  see  that  air  could  be  made  to  enter  the  lungs.  After 
artificial  respiration  had  been  kept  up  for  some  time,  the  heart  began  feebly 
to  act,  the  face  became  less  livid,  and  the  circulation  was  re-established  ;  the 
patient  did  well,  and  was  in  good  health  many  years  afterwards. 

Operations.— In  opening  the  windpipe,  the  Surgeon  has  the  choice  of  two 
situations  in  which  he  may  make  the  aperture  ;  either  in  the  crico-thyroid 
membrane  by  I.aryngotoiny,  or  in  some  part  of  the  trachea  by  Tracheotomy. 
Besides  these  two  established  operations,  some  Surgeons  have  performed  a 
third — Laryngo-tracheotomy,  by  opening  the  crico-thyroid  membrane,  and 
dividing  the  cricoid  cai'tilage  with  the  upper  rings  of  the  trachea. 

Whichever  operation  is  performed,  as  soon  as  the  windpipe  is  opened,  the 
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patient  is  seized  with  an  attack  of  spasm  and  convulsive  cough,  often  attended 
liy  much  struggling  and  distress,  during  which  the  whistUng  occasioned  by  the 
passing  of  the  air  through  the  new  passage  is  very  loud  and  marked.  The 
patient,  however,  soon  recovers,  and  then  breathes  naturally  and  easily,  the 
signs  of  asphyxia  disappearing.  In  some  cases  the  opposite  condition  is 
observed,  the  patient  ceasing  to  breathe  the  moment  the  tube  is  inserted. 
This  need  cause  no  anxiety,  as  natural  breathing  speedily  returns  after  a  few 
movements  of  artificial  respiration. 

The  windpipe  may  require  to  be  opened  either  by  laryngotomy  or  tracheotomy 
for  the  following  conditions  (L  =  Laryngotomy  :  T  =  Tracheotomy).  The 
larynx  of  a  child  is  too  small  to  allow  of  laryngotomy  being  performed,  and 
tracheotomy  or  laryngo-tracheotomy  alone  are  possible. 

1.  Acute  laryngitis  with  oedema  of  the  glottis  in  the  adult  (L). 

2.  Chronic  oedema  of  the  glottis  with  suffocating  spasms  (L). 

3.  Syphihtic  or  other  ulcerations  of  the  glottis  with  chronic  oedema  (L). 

4.  Membranous  laryngitis  in  children  (T). 

5.  Membranous  laryngitis  in  adults  (L). 

6.  Necrosis  of  the  cartilages  of  the  larynx  mth  obstructive  thickening  of 
tissues  (T  or  L). 

7.  Epithelioma  of  the  epiglottis  and  other  growths  obstructing  the  laryngeal 
orifice  (L). 

8.  Tumours  in  the  larynx  (T). 

9.  Scald  of  glottis  by  boiling  Avater  or  acids  (.T  or  L,  according  to  age  of 
patient). 

10.  Foreign  bodies  impacted  in  the  larynx,  in  the  adult  (L),  in  the  child  (T). 

11.  Foreign  body  in  the  trachea  or  bronchus  (T). 

12.  Impaction  of  foreign  substances  in  the  pharynx,  in  the  adult  (L),  in 
children  (T). 

13.  Asphyxia  from  any  cause  by  which  the  glottis  is  mechanically  closed 
(T  or  L,  according  to  the  age  of  the  patient). 

14.  Accidents  in  operations  about  the  head  and  face  by  which  blood  accumu- 
lates in  the  pharynx  (L). 

15.  As  a  preliminary  step  in  certain  operations  on  the  bones  of  the  face, 
attended  by.  much  ha3morrhage  (T). 

16.  Laryngeal  spasm  or  paralysis  from  compression  of  the  inferior  laryngeal 
nerve  by  aortic  aneurism  (L). 

Laryngotomy  is  an  easy  operation.  The  crico-thyroid  membrane  is  almost 
.  subcutaneous,  and  may  readily  be  reached  by  making  a  vertical  incision  in  the 
mesial  line,  between  the  sterno-hyoids,  about  an  inch  in  length,  and  then  a 
cross  cut  through  the  membrane  with  an  ordinary  scalpel.  The  air-passage 
having  thus  been  opened,  a  silver  tube,  curved  on  the  flat,  may  be  readily  in- 
troduced and  retained  by  tapes  round  the  neck.  The  only  troublesome  result 
that  can  occur  in  this  operation  is  the  wound  of  a  small  artery,  the  crico- 
thyroid branch  of  the  superior  thyroid,  which  crosses  the  membrane.  I  have 
never  seen  any  trouble  arise  from  this  ;  but,  should  it  occur,  the  hoamorrhage 
would  readily  be  arrested  by  the  application  of  pressure  or  ligature. 

In  cases  of  extreme  urgency,  it  is  recommended  by  some  Surgeons  that 
laryngotomy  be  performed  by  a  transverse  instead  of  by  a  longitudinal  out 
through  the  superficial  structures  in  order  to  save  time.  In  this  opinion  I  do 
not  agree  ;  little  if  any  time  is  saved,  and  peril  may  ensue  by  cutting  across 
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the  )3rauches  of  the  anterior  jugiilar  veins — thus  leading-,  as  I  have  seen,  to 
profuse  haemorrhage,  equally  embarrassing  and  dangerous.  There  is,  more- 
over, some  risk  of  the  formation  of  an  aerial  fistula.  In  all  cases  the  longi- 
tudinal cut  answers  perfectly,  and  the  crico-thyroid  membrane  can  be  opened 
by  it  in  less  than  five  seconds. 

Tracheotomy  consists  in  making  an  opening  into  some  part  of  the  trachea, 
by  exposing  the  tube  and  cutting  across  two  or  three  rings. 

There  are  three  situations  in  which  the  trachea  may  be  opened  ;  above, 
behind,  and  below  the  isthmus  of  the  thyroid  body,  which  usually  crosses 
it  opposite  its  second  and  third  rings.  Above  the  isthmus,  the  trachea 
is  comparatively  superficial,  being  covered  merely  by  the  skin  and  superficial 
fascia,  the  deep  fascia,  and  the  sterno-hyoid  muscles.  Beneath  the  muscles  will 
be  found  a  strong  fascia,  which  comes  downwards  in  front  of  the  larynx  from 
the  hyoid  bone  and  divides  above  the  thyroid  body,  inclosing  its  isthmus 
between  its  two  layers.  This  fascia  is  of  some  importance,  as  it  is  difiicult 
to  push  the  isthmus  downwards  so  as  to  expose  the  upper  rings  of  the 
trachea  without  notching  this  transversely.  Below  the  thyroid  gland  the 
trachea  recedes  from  the  surface  and  is  overlapped  by  the  sterno-hyoid  and 
sterno-thyroid  muscles,  beneath  which  is  some  loose  areolar  tissue  in  which  lie 
the  inferior  thyroid  plexus  of  veins,  which  are  of  large  size,  together  with  some 
tracheal  branches  from  the  inferior  thyroid  artery,  and  in  rare  cases  an 
irregular  arterial  branch  ascends  from  the  aorta  in  ft-ont  of  the  trachea  to  the 
thyroid  body— the  thyroidea  ima.  Beneath  the  deep  fascia,  but  superficial  to 
the  muscles  on  each  side,  lie  the  anterior  jugular  veins.  These  are  variable 
in  size,  become  larger  below,  and  sometimes  communicate  by  a  branch 
crossing  the  line  of  the  tracheotomy  wound.  The  carotid  arteries  also  are 
in  close  relation  to  the  trachea  on  each  side,  being  more  especially  in  danger 
at  the  lower  part  of  the  neck.  Opposite  the  episternal  notch,  the  windpipe  is 
crossed  by  the  left  innominate  vein,  which  has  been  seen  by  Macilwain  lying 
high  a,t  the  very  point  where  tracheotomy  is  usually  performed.  A  glance  at 
these  important  relations  will  suffice  to  indicate  the  difficulty  that  must  in 
many  cases  occur  in  exposing  and  opening  the  trachea.  This  difficulty  is 
greatly  increased  when  the  veins  of  the  neck  have  become  turgid  in  conse- 
quence of  the  pulmonic  obstruction.  It  will  be  seen  also  that  the  trachea  is 
less  covered,  and  may  consequently  be  much  more  readily  reached  above,  than 
below,  the  isthmus  of  the  thyroid  gland.  Though  some  Surgeons,  as  Velpeau, 
for  instance,  have  recommended  the  opening  to  be  made  in  the  lower  part  of 
the  tube  in  all  cases,  no  advantage  whatever  is  gained  by  so  doing,  whilst  the 
difficulties  of  the  operation  are  very  seriously  increased  ;  and  in  practice  it  is 
almost  invariably  opened  at  its  upper  part,  usually  through  the  first  and 
second  rings. 

The  patient  should,  if  possible,  be  placed  on  a  table  iu  a  good  light.  lu 
operating  on  an  adult,  it  will  be  found  sufficient  iu  most  cases  to  support  the 
patient's  shoulders  with  pillows,  while  the  head  is  thrown  as  much  back  as 
practicable.  In  children,  a  small  firm  pillow  must  be  placed  under  the  neck, 
80  as  to  throw  the  trachea  as  much  forwards  as  possible.  A  stocking  stuffed 
tightly  with  towels  will  usually  be  found  to  answer  the  purpose  admirably. 
An  assistant  should  be  seated  above  the  head  of  the  patient  ;  it  is  his  duty  to 
hold  the  head  steady  with  his  wrists,  while  with  a  blunt  hook  in  each  hand  he 
draws  the  wound  open  during  the  operation.  At  the  same  time  he  must  keen 
VOL.  ir.  Q  . 
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the  chin  exactly  in  the  middle  line  to  serve  as  a  guide  to  the  Surgeon.  The 
hooks  must  never  be  entrusted  to  two  separate  assistants,  as  they  would  cer- 
tainly displace  the  wound  from  the  middle  line.  If  another  assistant  is 
present,  he  may  give  the  anEesthetic  and  sponge  the  wound.  The  Surgeon 
stands  to  the  right  side  of  the  patient.  During  the  operation  eveiy  vessel  that 
bleeds  must  be  immediately  seized  in  forcipressure  forceps  which  not  only 
arrest  the  bleeding,  but,  if  allowed  to  hang  down  on  each  side,  help  to  hold 
the  wound  open. 

If  it  be  intended  to  open  the  trachea  ahove  the  isthmus  of  the  thyroid  body, 
the  incision  must  be  commenced  at  the  upper  border  of  the  cricoid  cartilage 
and  carried  dovmwards  directly  in  the  middle  line  for  an  inch  to  an  inch  and 
a  half,  according  to  the  age  and  size  of  the  patient  and  the  amount  of  subcu- 
taneous fat.  After  dividing  the  integuments,  the  interval  between  the  sterno- 
hyoid muscles  must  be  found,  and  these  drawn  apart.  Any  veins  that  present 
themselves  should  be  avoided  as  carefully  as  possible,  and  held  on  one  side  by 
the  assistant,  who  has  charge  of  the  blunt  hooks.  After  the  muscles  have 
been  drawn  apart,  the  isthmus  of  the  thyroid  body  comes  into  view,  and  above 


of  the  trachea  which  supports  the  isthmus  is  picked  up  with  a  pair  of  forceps 
at  the  lower  border  of  the  cricoid  cartilage,  and  carefully  divided  transversely 
for  a  distance  sufficient  to  admit  the  handle  of  the  scalpel  beneath  it,  by 
means  of  which  the  isthmus  is  pushed  downwards,  and  the  upper  three  rings 
of  the  trachea  clearly  exposed.  The  trachea  is  then  transfixed  with  a  sharp 
hook  and  drawn  forwards  to  steady  it  while  the  opening  is  made.  It  is  usually 
recommended  to  insert  the  hook  in  the  middle  line,  immediately  below  the 
cricoid  cartilage,  but  the  plan  devised  by  J.  Marshall  will  be  found  more  con- 
venient. In  this,  the  hook  is  inserted  about  an  eighth  of  an  inch  from  the 
middle  line  parallel  to  the  intended  incision,  its  point  being  made  to  reaj^pear 
so  as  to  puncture  the  trachea  in  two  places,  and  to  get  a  firm  hold  on  it. 
The  opening  in  the  trachea  is  then  made,  the  knife  being  held  by  the  blade 
about  half  an  inch  from  its  point,  so  that  it  is  not  possible  to  transfix  the 
trachea  and  puncture  the  oesophagus.  The  incision  must  be  made  from 
below  upwards,  and  should  include  two,  or  if  necessary,  three  rings  of  the 
trachea.  The  tul)e  may  now  be  easily  inserted  by  drawing  one  lip  of  the 
opening  well  forwards  with  the  hook  that  has  been  inserted  parallel  to  it, 
while  the  other  is  depressed  with  the  end  of  the  tube.    If  this  be  done,  it 
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it  is  the  fascia  that  sup- 
ports it  and  covers  the 
trachea.  The  lower  border 
of  the  cricoid  cartilage 
should  then  be  felt  for ;  it 
can  be  recognized  by  its 
forming  a  shght  projection 
above  the  level  of  the 
trachea,  which  can  be 
readily  felt  with  the  finger- 
nail. If  the  parts  are  well 
in  view,  the  trachea  may 
be  best  exposed  by  the 
plan  recommended  by  Bose. 
The  layer  of  fascia  in  front 
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slips  in  without  aay  difficulty.  It  must  then  be  retained  by  tapes  round 
the  neck. 

If  the  trachea  is  to  be  opened  lelow  the  isthmus  of  the  thyroid  body,  the 
incision  must  commence  immediately  below  the  cricoid  cartilage,  and  be 
carried  downwards  for  at  least  an  inch  and  a  half.  The  muscles  are  exposed 
and  separated  as  in  the  previous  operation.  In  this  situation  the  sterno- 
thyroids will  probably  come  into  view  after  the  sterno-hyoids  have  been  drawn 
aside.  The  isthmus,  having  been  exposed,  must  be  di-awn  upwards  with  a 
blunt  hook.  At  this  stage  of  the  operation,  the  large  veins  forming  the 
inferior  thyroid  plexus  must  be  carefully  avoided,  and  if  the  wound  be  very 
deep  it  is  safer  to  use  the  scalpel  to  a  limited  extent,  dilating  the  deeper  parts 
of  the  wound  with  its  handle  or  with  a  director.  In  young  children  the 
thymus  gland  will  appear  in  the  lower  part  of  the  incision,  and  require  to  be 
pushed  downwards. 

Opening  the  trachea  leUnd  the  isthmus  is  seldom  necessary,  but  should  it 
be  unavoidable  the  tissue  of  the  thyroid  body  may  be  divided  with  but  little 
bleeding  if  the  knife  be  kept  accurately  to  the  middle  line.  Laryngo-imcheo- 
tomy,  in  which  the  cricoid  cartilage  is  divided  with  one  or  two  of  the  upper 
rings  of  the  trachea,  is  occasionally  performed  intentionally,  but  more  often 


Fig.  772. — ^Automatic  Retractor. 


accidentally,  in  young  children,  the  cricoid  being  mistaken  for  a  ring  of  the 
trachea.  The  accident,  if  such  it  can  be  called,  is  not  productive  of  any  injury 
to  the  patient. 

The  question  as  to  the  safety  of  the  administration  of  chloroform  in 

these  operations  often  occurs.  I  believe  that  it  may  always  be  given  safely 
except  in  cases  of  extreme  syncopal  asphyxia,  where,  as  sensibility  no  longer 
exists,  it  is  unnecessary.  Laryngeal  inflammation  and  obstruction  are  always 
associated  with  so  much  spasm,  more  particularly  in  children,  that  it  will  often 
be  found  that  the  patient  respires  more  easily  and  fully  whilst  under  the 
influence  of  chloroform  than  before  its  inhalation  was  commenced  ;  and,  as 
the  anesthesia  materially  facilitates  the  operation  by  doing  away  with  'his 
writhings  and  stragglings,  I  invariably  have  recourse  to  it.  In  laryngotomy 
in  the  adult  it  does  not  appear  to  me  to  be  necessary. 

_  Difficulties  and  Accid"ents.— This  operation  is  often  attended  by  extreme 
difficulty,  and  not  unfrequently  by  much  danger. 

The  difficulties  occurring  in  tracheotomy  are  chiefly  referable  to  four  heads  : 
1.  Difficulty  in  Exposing  the  Trachea  ;  2.  Profuse  Hemorrhage  ;  3.  Difficulty 
m  Opening  the  Trachea  ;  and  4.  Trouble  in  Introducing  the  Trachea-Tube. 

_  1.  The  Difficulty  in  Exposing  the  Trachea  increases  greatly  as  the  inci- 
sions approach  the  sternum,  and  is  especially  great  in  stout,  short-necked  persons. 
The  want  of  an  assistant  to  hold  the  wound  open  adds  greatly  to  the  difficulty 
of  the  operation.  This  may,  however,  be  overcome  by  the  use  of  the  ino-enious 
"  Automatic  Retractor  "  devised  by  11.  W.  Parker  (Fig.  772).    The  forcipres- 
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sure  forceps  on  the  vessels  will  also  help  to  hold  the  wound  open.  The  acci- 
dents in  this  part  of  the  operation  arise  very  commonly  from  taking  the  guides 
incorrectly.  In  their  anxiety  to  open  the  trachea  above  the  thyroid  body, 
young  operators  are  apt  to  make  the  incisions  too  high.  The  pomum  Adami 
of  a  young  child,  especially  when  covered  by  much  fat,  is  scarcely  to  be  felt, 
and  the  hyoid  bone  is  sometimes  mistaken  for  it.  Owing  to  this  error  I  have 
more  than  once  seen  the  thyroid  cartilage  partly  divided,  and  in  one  case  an 
opening  made  even  in  the  thyro-hyoid  space.  The  mistake  is  avoided  by 
taking  the  sternal  notch  as  the  guide,  and  making  the  incision  in  a  child  reach 
to  about  a  finger's  breadth  above  it.  Insufficiency  of  the  incision  is  a  frequent 
source  of  difficulty.  Even  in  the  smallest  children  it  should  never  be  less  than 
one  inch  in  length.  Deviation  from  the  middle  line  is  a  common  cause  of 
accident,  leading  to  wounds  of  the  thyroid  body  or  even  of  the  cai-otid  artery, 
or  to  great  difficulty  in  finding  the  trachea.  It  may  be  the  fault  of  the  assis- 
tant, who  should  keep  the  chin  exactly  in  the  middle  line  as  a  guide  to  the 
Surgeon.  In  very  young  children  an  inexperienced  assistant  may  even  di-aw 
the  trachea  on  one  side  with  the  blunt  hook, 

2.  The  Hffimorrliage  may  occur  either  from  arteries,  from  veins,  or  from 
the  thyroid  gland.  Arterial  hemorrhage  is  less  frequent  and  troublesome  than 
the  bleeding^from  other  sources.  When  it  occurs,  it  happens  chiefly  from  the 
wound  of  some  anomalous  branch,  or  from  that  of  the  small  tracheal  vessels. 
Desault  has,  however,  mentioned  a  fatal  case,  in  Avhich  death  arose  fi-om  a 
wound  of  the  carotid.  The  arterial  anastomosis  of  the  isthmus  of  the  thyroid 
body  may,  if  this  part  be  enlarged,  occasion  some  difficulty  in  the  perfonnauce 
of  the  operation  ;  but  the  main  source  of  danger  is  unquestionably  the  venom 
lleeding.  Not  only  are  the  plexuses  of  veins  of  large  size,  more  particularly 
where  they  cover  the  lower  part  of  the  trachea,  but  they  become  immensely 
gorged  by  the  asphyxia  that  necessitates  the  operation.  Hence,  when  they  are 
wounded,  the  bleeding  may  be  very  abundant. 

It  is  a  generally  recognized  rule  that  all  bleeding  must  be  completely  arrested 
before  the  windpipe  is  opened,  lest  the  blood  should  enter  the  bronchi  and 
asphyxiate  the  patient,  or  by  lodging  in  the  tubes  and  decomposing,  should  at 
a  later  period  cause  septic  broncho-pneumonia.  The  only  exception  to  this 
rule  is  when  the  case  is  urgent,  and  the  bleeding  does  not  proceed  from  any 
recognizable  vessel,  but  is  rather  a  uniform  venous  oozing  due  to  the  obstruc- 
tion to  the  circulation  through  the  lungs.  In  such  cases  the  bleeding  will 
continue  so  long  as  that  obstruction  remains  unmoved.  But  as  the  respiratory 
process  is  re-established,  the  venous  turgescence  of  the  neck  subsides,  and  the 
hsemon-hage  proportionately  lessens.  This  I  have  repeatedly  found  in  asphyxia 
artificially  induced  in  animals  ;  and  I  have  often  seen  it  in  the  human  subject, 
in  cases  in  which  it  has  become  necessary  to  open  the  windpipe  at  once,  with- 
out waiting  to  arrest  hsemorrhage. 

It  is  important  to  bear  in  mind  that  the  risk  of  hfemorrhage  is  not  entirely 
avoided  by  the  use  of  blunt  instruments.  The  veins  are  very  thin-walled  and 
easily  torn,  and  I  have  seen  very  troublesome  bleeding  caused  in  this  way  by 
the  incautious  use  of  a  director.  The  difficulties  arising  from  hfemorrhage  are 
very  greatly  increased  by  an  insufficient  incision.  There  is  seldom  any  trouble 
in  arresting  the  bleeding  if  the  wounded  vessel  can  be  clearly  seen.  Sir  Spencer 
Wells's  forcipressure  forceps  will  be  found  invaluable  under  these  circurastances, 
as  the  vessel  can  be  seized  and  the  forceps  left  attached  till  the  operation  is 
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completed.  Should  blood  accidentally  enter  the  trachea  in  such  quantities  as 
to  threaten  suffocation,  it  must  be  sucked  out  either  by  the  mouth  applied  to 
the  tube  or  by  an  aspirator  tube  passed  down  the  trachea.  As  in  diphtheria 
it  is  extremely  dangerous  for  the  operator  to  suck  the  tube,  it  is  advisable, 
when  performing  tracheotomy,  always  to  have  an  aspirator  at  hand  in  case  of 
need.  R.  "W.  Parker  has  invented  a  simple  apparatus  by  which  suction  can 
be  performed  without  danger.  It  consists  simply  of  a  tube  to  pass  down  the 
trachea,  and  another  with  a  glass  mouth-piece,  connected  by  an  oval  glass 
bulb,  which  is  plugged  with  carbohzed  cotton-wool,  which  thoroughly  filters 
any  air  passing  through  it. 

3.  Another  difficulty  in  tracheotomy  sometimes  attends  the  process  of 
Opening  the  Trachea  after  it  is  exposed.    In  consequence  of  the  convulsive 


Fig.  773. — Tracliea-hook-Director. 


breathing  of  the  patient,  the  sterno-mastoids  are  put  upon  the  stretch,  thus 
increasing  considerably  the  depth  of  the  wound  in  the  neck ;  and,  at  each 
short  and  gasping  respiration,  the  air-tube  is  rapidly  jerked  up  and  down, 
approaching  to  and  receding  from  the  surface  in  such  a  way  that  the  scalpel 
cannot  be  thrust  into  it  with  safety.  This  difficulty  is  best  avoided  by 
thoroughly  cleaning  the  trachea  before  attempting  to  open  it,  and  then  insert- 
ing the  hook  in  the  way  already  described,  and  drawing  it  well  forwards. 
Edwards  recommended  that  a  sharp  hook  grooved  on  its  convexity  (Fig.  773) 
should  be  introduced  under  the  cricoid  cartilage,  and  the  windpipe  pulled  up 
and  opened  by  sliding  the  scalpel  along  the  groove  and  cutting  downwards. 
I  have^  occasionally  used  the  cutting  hook  (Fig.  774),  and  some  Surgeons 
prefer,  instead  of  the  scalpel,  to  open  the  trachea  with  cutting  forceps,  or  -with 


Fig.  774.  — Cutting  Traehea-hook. 


a  trochar  carrying  a  cannula  in  the  shape  of  a  trachea-tube  ;  but  these  instru- 
ments, though  ingenious,  are  not  so  safe  or  easy  of  management  as  the  scalpel 
and  sharp  hook. 

An  accident  likely  to  happen  at  this  stage  of  the  operation  is  wound  of  the 
oesophagus.  This  is  avoided  by  steadying  the  wrist  on  the  sternum  while 
making  the  mcision,  by  drawing  the  trachea  weU  forward  with  the  sharp 
hook,  and  by  holding  the  knife  by  the  blade  so  that  not  more  than  half  an 
inch  projects  beyond  the  finger  and  thumb.  I  have  heard  of  a  case  in  which, 
lor  want  of  these  precautions,  not  only  was  the  oesophagus  wounded,  but  at 
the  post-mortem  examination  the  mark  of  the  knife  was  found  upon  the  bodies 
or  three  of  the  cervical  vertebrje. 

^  In  rare  cases  the  mucous  membrane  of  the  trachea  has  been  pushed  before 
the  knife,  but  this  is  practically  impossible  if  the  hook  be  used  as  described 
on  p.  722,  and  if  the  point  of  the  knife  be  properly  sharp.    In  cases  of  dipli- 
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theria  in  which  the  false  membrane  forms  a  distinct  tube  lining  the  trachea, 
it  may  be  pushed  before  the  point  of  the  knife,  and  thus,  if  the  tube  be  inserted 
at  once,  no  air  may  enter.  This  accident  is  avoided  by  adopting  the  plan  of 
holding  the  wound  in  the  trachea  open  with  a  dilator,  and  removing  all  mem- 
brane that  can  be  seen  before  introducing  the  tube, 

4.  After  the  trachea  has  been  opened,  the  next  point  is  to  Introduce  a 
proper  Tube.  In  doing  this,  special  care  must  be  taken  not  to  push  the  tube 
into  a  sort  of  pouch  which  always  exists  at  the  lower  angle  of  the  wound, 
between  the  trachea  and  the  deep  fascia  of  the  neck.  This  error  is  not  only 
embarrassing  in  the  highest  degi-ee  to  the  Surgeon,  but  dangeous  to  the  patient 
by  the  delay  it  occasions,  by  the  compression  exercised  on  the  trachea  below 


Fig. 


-Bivalve  Tube  closed. 


Fig.  776.— Bivalve  Tube  with 
Cannula  introduced. 


Fig.  777.— Trachea-dilator. 


the  opening  into  it,  and  by  the  suction  of  blood  into  the  aperture  in  the  air- 
tube.  It  is  best  avoided  by  expanding  the  tracheal  opening  with  the  dilator 
(Fig.  777),  and  passing  the  tube  between  the  blades  of  that  instrument,  or  by 
adopting  the  method  aheady  described  of  inserting  the  sharp  hook  parallel  to 
the  line  of  incision  instead  of  above  it.  In  passing  the  tube  into  the  trachea 
some  difficulty  may  be  experienced,  owing  to  the  elasticity  of  the  sides  of  the 
incision  in  the  windpipe,  in  consequeuce  of  which  one  of  them  is  apt  to  be 
doubled  in  under  the  end  of  the  instrument.  This  may  be  avoided  by  intro- 
ducing the  sharp  hook  in  the  manner  described  above,  or  by  the  use  of 
Fuller's  bivalve  tube  introduced  closed  (Fig.  775),  and  then  expanded  by 
slipping  a  cannula  into  it  (Fig.  770).  If  the  rings  of  the  trachea  be  very 
rigid  and  unyielding,  the  silver  tube  may  most  conveniently  be  introduced  by 
expanding  the  incision  by  means  of  the  trachea-dilator  (Fig.  777),  and  then 
passing  it  between  or  under  their  blades.  . 

Trachea-tubes  should  be  of  such  a  calibre  throughout  as  to  admit  ot 
respiration  being  carried  on  through  them,  without  any  effort  on  the  part 
the  patient.  Many  of  those  that  are  to  be  met  witli  in  the  instrument-makers 
shops,  though  very  wide  at  the  mouth,  are  far  too  narrow  and  contracted  at  the 
lower  aperture  to  allow_a  free  and  unimpeded  passage  for  the  air  of  respiration, 
being  made  very  conical  in  order  to  admit  of  easy  introduction,  and  to  occlude 
the  opening  in  the  windpipe  completely,  so  as  to  prevent  the  entry  of  any 
blood  by  the  side  of  the  tube. 
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It  is  most  important  after  the  operation  to  keep  the  tiibe  from  being  clogged 
by  mucus.  The  frothy  mucus  which  the  patient  constantly  brings  up  after 
the  operation  is  easily  removed  by  wiping  it  away  with  a  sponge  during  the 
expiratory  efforts  of  coughing,  and  by  the  occasional  introduction  of  a  feather 
moistened  with  a  solution  of  carbonate  of  soda.  It  will  be  found,  however, 
that  after  a  few  hours  the  lumen  of  the  tube  becomes  narrowed  by  an  adherent 
layer  of  dried  mucus  on  which  the  feather  makes  no  impression.  This 
accumulates  in  the  largest  quantity  at  the  inferior  aperture  and  at  the  curve 
of  the  tube,  and  may  seriously  block  up  its  calibre  while  the  external  opening 
appears  quite  free.  Obre  devised  a  very  simple  means  to  remedy  this  incon- 
venience. It  consists  in  the  trachea- tube  being  made  of  uniform  calibre 
throughout,  and  having  an  interior  tube  accurately  fitted  to  it,  and  projecting 
about  one-eighth  of  an  inch  beyond  the  lower  extremity  of  the  outer  tube.  It 
is  in  the  projection  of  the  internal  tube  beyond  the  lower  end  of  the  external 
one  that  the  great  utility  of  this  contrivance  consists.  If  the  two  tubes  be  of 
the  same  length,  or  still  more,  if  the  innermost  tube  be  the  shorter,  a  plug  of 
mucus  may  be  left  at  the  end  of  the  outer  cannula,  on  the  withdrawal  of  the 


inner  tube.  But  if  this  be  the  longer  of  the  two,  the  end  of  the  outer  tube 
will  be  effectually  cleai-ed  every  time  it  is  withdrawn,  which  may  be  done  as 
often  as  any  mucus  collects,  without  in  the  slightest  degree  disturbing  the 
patient.  The  two  tubes  are  fixed  by  means  of  a  button,  attached  to  the  edge 
of  the  outer  one  (Figs.  778,  779).  The  bivalve  trachea-tube  (Figs.  775,  776) 
is  constructed  on  the  same  principle,  the  inner  tube  being  longer  than  the 
outer  ;  and  it  possesses  the  additional  advantage  of  being  readily  removed  for 
the  purpose  of  cleaning,  and  as  easily  replaced.  For  laryugotomy,  the  tube  is 
curved  on  the  flat  (Fig.  780)  ;  the  longest  diameter  being  lateral,  thus  being 
adapted  to  the  form  of  the  aperture  in  the  crico-thyroid  membrane. 

It  sometimes  happens  that,  in  consequence  of  the  tube  becoming  detached 
from  the  shield,  it  slips  into  the  trachea,  where  it  acts  as  a  foreign  body. 
Cases  of  this  kind  have  been  related  by  Walters,  and  by  J.  W.  Ogle.  The 
removal  of  the  tubes  was  effected  by  means  of  forceps.  For  the  prevention  of 
such  an  accident,  it  has  been  suggested  that  the  trachea-tube  should  be  formed 
in  one  piece,  instead  of  in  two  pieces  soldered  together. 

When  a  trachea-tube  has  been  worn  for  any  length  of  time,  it  will  almost 
always  be  found  that  ulceration  has  taken  place  in  the  trachea  at  some  point 
as  the  result  of  pressure.  The  discharge  from  this  ulcerating  surface,  and  the 
mcreased  secretion  caused  by  the  accompanying  irritation,  add  greatly  to  the 
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difficulty  experienced  ia  keeping  the  tube  from  becoming  choked.  To  over- 
come these  difficulties,  Morranfc  Baker  has  employed  a  tube  made  of  india- 
rubber,  such  as  is  used  in  the  manufacture  of  the  india-rubber  catheter.  It 
has  sufficient  rigidity  to  prevent  its  collapsing,  but  not  sufficient  to  give  rise 
to  irritation  or  to  cause  ulceration.  It  is  to  be  introduced  after  the  first 
twenty-four  hours,  a  silver  tube  being  used  till  then.  The  tube  is  single,  but 
the  ease  with  which  it  can  be  removed  and  re-introduced  is  so  great,  that 
there  is  no  difficulty  in  keeping  it  clean  ;  in  fact  the  irritation  produced  in  so 
doing  is  said  to  be  less  than  that  caused  by  the  removal  of  the  inner  tube  of 
any  ordinary  double  trachea-tube.  Baker  has  found, 
from  experience  in  a  considerable  number  of  cases,  that 
III  it  is  worn  with  much  greater  comfort  to  the  patient  than 
a  rigid  tube, 

E.  "W.  Parker  has  pointed  out  that  the  ulceration 
caused  by  the  point  of  the  cannida  is  in  great  measm-e 
due  to  the  fact  that  the  ordinary  quarter-circle  tubes 
do  not  correspond  with  the  natural  direction  of  the 
Tradieotomy-tube.      trachca  ;  he  has  therefore  devised  an  angular  tube  to 
overcome  this  difficulty.    It  is  fitted  with  the  movable 
collar  invented  by  Roger  of  Paris,  which  wiU  be  found  to  be  more  comfortable 
to  the  patient  than  a  rigid  shield. 

Tracheotomy  in  Children  is  never  easy,  and  is  at  times  a  dangerous 
operation.  The  difficulty  of  the  operation  arises  more  particularly  in  infants 
and  very  young  children  from  the  shortness  of  the  neck,  and  the  depth  and 
small  size  of  the  trachea.  Before  the  age  of  puberty,  this  tube  is  usually 
thickly  covered  by  a  quantity  of  loose  granular  fat,  containing  many  veins, 
and  is  of  small  size,  so  that  a  shght  deviation  of  the  incision  to  one  side  may 
readily  lead  the  Surgeon  astray,  and  into  dangerous  proximity  with  the  carotid 
arteries.  The  danger  of  the  operation  results  from  the  large  size  of  the 
venous  plexuses  in  connection  with  the  thyroid  body.  In  performing  this 
operation  in  young  subjects,  chloroform  should  always  be  administered.  This 
may  be  done  with  safety,  even  though  the  most  urgent  dyspnoea  be  present  ; 
the  difficulty  of  respiration,  being  in  a  great  measure  spasmodic,  is  relieved  by 
the  anesthetic.  If  chloroform  be  not  given,  the  struggles  of  the  child  will 
seriously  embarrass  the  operator.  The  dangers  and  difficulties  of  the  operation 
are  avoided  only  by  attention  to  the  advice  already  given,  to  keep  accurately 
to  the  middle  line,  to  avoid  operating  too  high,  mistaking  the  hyoid  bone  for 
the  pomum  xidami,  to  make  a  sufficiently  free  incision,  and  above  all  to  avoid 
needless  hurry  in  cases  in  which  asphyxia  is  not  imminent,  and  to  do  the 
operation  by  a  careful  process  of  dissection,  rather  than  by  irregular  tearing 
with  blunt  instruments. 

Comparison  of  Tracheotomy  and  Laryngotomy. — On  comparing 
tracheotomy,  as  ordinarily  performed,  with  laryngotomy,  1  think  there  can  be 
little  doubt  that  the  Surgeon  should  give  the  preference,  in  all  cases  where  it 
is  practicable,  to  the  latter  operation,  on  account  of  its  greater  simplicity, 
safety,  and  rapidity.  When  the  windpipe  is  to  be  o])encd  for  the  exti'action 
of  a  foreign  body,  tracheotomy  should  be  performed  in  ])rcference  to  laryngo- 
tomy, as  the  latter  operation  does  not  provide  a  sufficient  opening  for  its 
expulsion  or  extraction.  In  children  the  larynx  is  so  little  developed,  that 
tracheotomy  nuist  alwavs  be  done.    In  all  cases  in  which  tlie  obstruction  to 
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respiration  is  produced  by  inflammatory  effusion  into  the  submucous  areolar 
tissue,  or  oedema  glottidis,  whether  dependent  upon  idiopathic  or  erysipelatous 
laryngitis,  or  chronic  disease  of  the  larynx,  or  upon  the  irritation  and  inflam- 
mation excited  by  swallowing  boiling  water  or  the  stronger  acids,  in  my 
opinion,  laryngotomy  is  the  operation  that  should  be  preferred  in  the  adult  ; 
and  this  opinion  is  based  on  the  following  reasons. 

1.  As  in  laryngotomy  the  air-tube  is  always  opened  below  the  seat  of  obstruc- 
tion, there  can  be  no  necessity  to  make  an  aperture  farther  from  the  seat  of 
disease.  In  laryngitis,  whether  acute  or  chronic,  the  obstruction  to  breathing 
depends  upon  swelling  of  the  lips  of  the  glottis  causing  an  impediment  to 
.the  entrance  of  air.  But  this  loose  submucous  areolar  tissue  terminates  at 
the  true  vocal  cords,  where  the  mucous  membrane  becomes  directly  applied 
to  the  subjacent  fibrous  structures  ;  the  swelling  and  consequent  mechanical 
impediment  are  hence  confined  to  the  limits  of  the  thyroid  cartilage,  and 
any  opening  made  below  this  will  clear  the  lowest  limit  of  the  disease,  which 
is  always  accurately  bounded  below  by  the  vocal  cords.  Hence  an  aperture  in 
the  crico-thyroid  membrane  is  quite  as  eflFectual  as  one  in  the  trachea. 

2.  Laryngotomy  is  a  far  safer  operation  than  tracheotomy.  On  this  point 
I  need  scarcely  dwell ;  a  glance  at  the  anatomy  of  the  parts  concerned  will  be 
sufficient  to  establish  it.  The  crico-thyi-oid  membrane  is  nearly  subcutaneous, 
and  no  parts  of  importance  can  be  wounded  in  opening  it,  if  we  except  the 
small  crico-thyroid  artery  which  crosses  it,  and  which  might  be  cut  across, 
but  from  which  I  have  never  seen  any  trouble  arise.  The  trachea,  on  the 
contrary,  is  not  only  deeply  seated,  but  covered  by  a  large  plexus  of  blood- 
vessels, which,  when  rendered  turgid  by  the  asphyxiated  condition  that  exists 
when  an  operation  is  required,  pours  out  a  large  quantity  of  dark  blood,  and 
thus  seriously  embarrasses  and  delays  the  Surgeon  at  a  time  when  the  life  of 
the  patient  depends  on  the  speedy  admission  of  air  to  his  lungs. 

3.  Laryngotomy  can  be  much  more  quickly  performed  than  tracheotomy. 
Ihis  I  look  upon  as  an  inestimable  advantage  in  many  of  the  cases  requiring 
operation  ;  a  few  seconds  more  or  less  being  sufficient  to  turn  the  balance 
either  in  favour  of  life  or  of  death.  The  rapidity  with  which  laryngeal 
obstruction— partly  mechanical  and  partly  from  spasm— sets  in,  is  sometimes 
so  gi-eat,  more  particularly  when  an  acute  inflammation  supervenes  on  chronic 
disease  of  the  larynx,  that  life  may  be  extinguished  before  the  Surgeon  has 
time  to  open  the  windpipe,  if  he  endeavour  to  do  so  by  tracheotomy.  In 
extreme  cases,  m  which  the  lungs  have  become  slowly  engorged,  the  action  of 
the  heart  is  ab-eady  enfeebled,  and  a  sudden  spasm  occurring  at  the  glottis, 
wiU  at  once  place  the  patient  beyond  recovery.  But  even  though  life  appear 
tor  the  moment  extinct,  it  is  the  imperative  duty  of  the  Surgeon  to  open  the 
air-passage  as  speedily  as  possible,  and  to  endeavour,  by  means  of  artificial 
respiration,  to  recall  the  flickering  spark  ;  and  it  is  impossible  to  experience 
a  greater  satisfaction  in  the  exercise  of  our  profession,  or  to  witness  a  greater 
triumph  of  art,  than  in  thus  snatching  a  patient  out  of  the  very  jaws  of  death. 

An  objection  has  been  urged  to  laryngotomy  in  these  cases,  that'  it  does 
not  allOTv  the  patient  to  wear  a  tube  without  much  irritation  being  induced, 
ihis,  however,  I  have  not  found  to  be  the  case  in  my  practice.  I  have  had 
patients  who  have  worn  silver  tubes  in  this  situation  a  considerable  number  of 
years,  in  one  case  as  many  as  twelve,  and  in  whom  no  special  irritation  has 
'Joen  occasioned  by  thorn. 
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After-Treatment  of  Laryngotomy  and  Tracheotomy. — In  all  cases 
after  the  windpipe  has  been  opened,  the  patient  should  be  placed  in  a  well- 
■warmed  room,  the  air  of  which  should  he  kept  moist  by  means  of  steam.  A 
thin  piece  of  muslin  folded  two  or  three  times  may  be  laid  over  the  opening 
of  the  tube  to  exclude  dust.  If  the  operation  have  been  performed  for  some 
temporary  obstruction  Of  the  glottis,  such  as  the  impaction  of  a  foreign  body, 
the  tube  may  be  taken  out  as  soon  as  the  cause  is  removed,  and  the  wound 
allowed  to  heal  by  granulation,  or  as  suggested  by  Sir  W.  MacCormac,  the 
wound  in  the  trachea  may  be  closed  by  cat-gut  sutures. 

The  after- ireatmeni  of  tracheotomy  for  membranous  laryngitis  requires  special 
attention,  as  the  success  of  the  operation  depends  almost  entirely  upon  it. 
The  objects  in  view  are,  1st,  to  provide  a  warm  moist  atmosphere,  in  order  to 
diminish  as  far  as  possible  the  risk  of  bronchitis  ;  2nd,  to  keep  the  tube  clean 
and  free  ;  3rd,  to  hasten  the  separation  of  the  membrane  and  hmit  its  exten- 
sion ;  and  4th,  to  remove  the  tube  at  the  earliest  possible  period. 

A  warm  moist  atmosj^here  is  best  provided  by  placing  the  child  in  a  bed 
over  which  a  sort  of  tent  of  sheets  is  reared,  supported  by  pieces  of  lath  or 
iron  attached  to  the  legs  of  the  bedstead.    One  side  of  this  tent  must  be  left 
open,  and  through  this  opening  a  current  of  steam  must  be  introduced  from  a 
kettle,  to  the  nozzle  of  which  a  tin  tube  is  attached.    The  best  apparatus  for 
this  purpose  is  the  "  croup  kettle,"  mvented  by  E,.  W.  Parker,  which  suiDpUes 
a  current  of  warm  air  mixed  with  the  steam,  thus  efficiently  maintaining 
ventilation  as  well  as  warmth  and  moisture.    By  its  means  the  temperature 
can  be  easily  regulated,  so  that  there  is  little  risk  of  weakening  the  child  by 
over-heating.    2.  The  tuie  must  he  Jcept  clean  by  frequently  removing  the 
inner  part  and  washing  it  with  warm  water  and  cleaning  the  inside  with  a 
feather.    If  it  is  caked  inside  with  dried  mucus  this  will  be  readily  removed 
by  a  solution  of  carbonate  of  soda.    After  the  fom-th  day  the  outer  tube  also 
may  be  removed  and  cleaned  once  every  twenty-four  hours.    The  patient  must 
be  constantly  watched  day  and  night,  and  any  mucus  that  appears  at  the 
orifice  of  the  tube  during  efforts  at  coughing  must  be  wiped  away  with  a 
sponge.    3.  To  hccsien  the  separation  of  the  membrane  and  to  prevent  its 
extensio?i  various  substances  may  be  administered  by  inhalation.    Acting  on  the 
theory  that  the  formation  of  the  membrane  is  dependent  on  the  micrococci 
which  are  invariably  found  in  it,  quinine,  carbolic  acid,  creasote  and  eucalyptus 
inhalations  have  been  recommended.    Carbolic  acid,  creasote  and  eucalyptus 
oil  may  be  administered  by  adding  a  few  drops  to  the  water  in  the  kettle, 
from  which  the  steam  is  being  supplied.    Quinine  may  be  given  by  means  of 
a  spray  from  a  Siegel's  apparatus,  the  solution  used  containing  about  four 
grains  to  the  ounce.    Solvents  may  be  used  in  the  same  way  to  soften  the 
membrane  ;  the  best  of  these  is  carbonate  of  soda  (gr.  xx.  to  sj.).    Lactic  acid 
also  has  been  recommended,  but  it  does  not  seem  to  be  superior  to  the  soda 
solution.    These  substances  in  spray  may  be  used  every  two  or  three  hours, 
the  child  being  wrapped  in  a  mackintosh  cloth  at  the  time  to  avoid  wetting 
the  clothes.    R.  W.  Parker,  believing  that  in  all  cases  of  membranous  laryngitis 
the  disease  is  at  first  local,  and  that  the  general  symptoms  are  due  to  the 
absorption  of  the  unhealthy  products  of  the  local  process,  insists  very  strongly 
on  the  necessity  of  clearing  these  away  both  at  the  time  of  the  operation  and 
afterwards.    Before  inserting  the  tul)e  he  recommends  that  the  incision  lO 
the  trachea  should  be  held  open  with  hooks  or  a  dilator,  while  all  membrane 
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within  reach  is  removed  by  means  of  a  feather,  which  has  been  previously 
soaked  in  a  sokition  of  carbonate  of  soda.  In  order  to  clear  the  larynx  the 
feather  may  be  passed  upwards  into  the  mouth.  This  apparently  severe  treat- 
ment has  in  his  hands  proved  very  successful,  no  fewer  than  8  out  of  16  cases 
thus  treated  having  recovered. 

The  feeding  of  the  patient  must  not  be  neglected,  even  if  considerable 
persuasion  be  necessary  to  make  the  child  swallow.  Food  should  be  given 
about  every  two  hours,  and  soft  solids  will  often  be  taken  more  easily  than 
liquids. 

4.  The  removal  of  the  tule  should  always  be  accomplished  as  soon  as 
possible.  It  is  often  difficult  to  determine  when  this  can  be  safely  done. 
Many  tubes  are  made  with  an  opening  at  the  upper  part,  so  that  the  patency 
of  the  glottis  can  be  ascertained  by  placing  the  finger  over  the  external 
opening,  and  observing  the  effect.  The  retm-n  of  the  voice,  more  or  less 
perfectly,  when  the  opening  is  closed,  is  usually  a  sign  that  the  tube  may  be 
safely  removed.  In  rare  cases  there  is  much  delay  in  getting  rid  of  the  tube 
owing  to  persistence  of  the  laryngeal  obstruction.  Cases  of  this  kind  may  be 
divided  into  two  classes  ;  those  in  which  the  obstruction  is  due  to  spasm  or 
paralysis  of  the  larynx  and  those  in  which  there  is  actual  mechanical  obstruction. 
It  sometimes  happens  that  the  passage  of  air  through  the  larynx,  after  a  tube 
has  been  worn  for  some  time,  causes  a  spasm  of  the  glottis,  which  may 
threaten  suffocation.  This  is  best  overcome  by  removing  the  tube  periodically 
for  longer  or  shorter  intervals  until  the  patient  becomes  accustomed  to  its 
absence.  Or  a  tube  with  an  opening  in  its  upper  part  may  be  used,  and  the 
external  opening  may  be  plugged  with  a  cork  which  can  be  at  once  removed 
should  dyspnoea  occur.  Paralysis  of  the  abductor  muscles  has  been  recorded  by 
Gerhardt,  but  it  is  exceedingly  rare  and  its  cause  is  very  uncertain.  Mechanical 
ohstructwn  after  tracheotomy  may  arise  from  three  causes  ;  obstruction  by 
masses  of  fungating  granulation-tissue,  adhesion  of  the  vocal  cords,  and 
cicatricial  contraction  of  the  glottis,  consequent  upon  the  disease  for  which  the 
operation  was  performed.  The  formation  of  fungating  granulation-tissue  may 
occur  above  the  tube,  projecting  upwards  into  the  larynx,  or  more  rarely  below 
the  tube  where  its  point  touches  the  trachea.  R.  W.  Parker  has  recorded  a 
fatal  case  of  obstruction  of  the  tube  by  a  mass  of  granulation-tissue  formed 
below  it.^  More  commonly  the  granulation-tissue  is  above  the  tube  and 
prevents  its  removal.  The  treatment  in  these  cases  consists  in  the  application 
of  nitrate  of  silver,  either  by  means  of  a  coated  probe  or  a  brush  dipped  in  a 
solution  of  30  grains  to  one  ounce  of  water,  introduced  by  the  wound.  If 
this  fails,  a  tracheal  catheter  may  be  passed  through  the  larynx,  and  retained 
for  froni  twenty-four  to  thirty-six  hours  if  possible.  The  pressure  and  the 
mechanical  effects  of  the  passage  of  the  catheter  may  destroy  the  fungating 
mass.  If  this  fails  the  parts  may  be  carefully  scraped  with  a  sharp  spoon,  the 
head  being  allowed  to  fall  backwards  so  that  blood  shall  not  flow  down  into  the 
lungs.  The  passage  of  a  feather  upwards  may  be  sufficient  to  clear  the 
passage.  Chloroform  is,  of  course,  required  for  any  of  these  proceedings. 
Adhesion  of  the  vocal  cords  is  rare,  and  is  treated  by  the  passage  of  an 
instrument  upwards  from  the  wound.  Cicatricial  contraction  commonly  occurs 
in  cases  of  syphilitic  disease,  and  little  can  be  done  to  remedy  it. 
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SUBGIOAL    OPERATIONS    ON    THE  CHE3T. 

Tapping  the  Pleural  Cavity— The  operation  of  Tapping  the  Pleural 
Cavity  is  required  in  cases  of  hydrothorax,  empyema,  and  htemothorax.  The 
point  of  selection  is  a  spot  in  the  fifth  intercostal  space  on  the  lateral  median 


Fig.  7S2.— Tapping  the  Chest  by  the  Bottle- Aspirator. 


line.  This  point  is  crossed  by  a  line  drawn  horizontally  round  the  body  from 
the  nipple  to  the  spine* 

As  it  is  of  great  importance  in  cases  of  hydrotliorax  to  exclude  the  air  from 
the  pleural  sac,  the  operation  is  now  almost  invariably  performed  by  the 


Fig.  783.— Piston-Trochar  for  Topping  the  Clicst. 


aspirator.  The  original  aspirator,  as  invented  by  Diculafoy,  slightly  modified 
(Fig.  94,  Vol.  I.,  p.  24G),  will  be  found  the  most  convenient  instrument,  as 
it  can  be  converted  into  a  syphon  at  will.  The  ordinary  bottle-aspirator 
(Fig.  782)  will,  however,  usually  answer  the  purpose  well  enough.  The  air 
having  been  exhausted  from  the  bottle  by  means  of  the  nir-pnmp,  and  the  stop- 
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cock  closed,  the  chesfc  is  tai^ped  in  tlie  way  to  be  presently  described  with  the 
aspirator-trochar  ;  and  the  cock  in  its  side  being  turned  on,  the  fluid  rushes 
into  the  exhausted  bottle  to  fill  up  the  vacuum. 

Other  instruments  also  have  been  designed  for  the  purpose  of  preventing 
the  entrance  of  air  during  the  operation.  Of  these  the  two  most  efficient  are 
the   piston-trochar  "  (Fig.  783),  or  Thompson's  "  sijphon-trochar"  (Fig.  784). 

If  the  "  piston-trochar  "  (Fig.  783)  be  used  the  tap  should  be  closed  as  the 
stylet  is  withdrawn,  and  an  india-rubber  tube  attached  to  the  end  of  the 
cannula.    The  tap  being  then  opened,  the  fluid  flows  along  this  into  a  vessel 


Fig.  784.— Tapping  the  Cliest  by  the  Syphon-Trochar. 

containing  a  1  in  20  solution  of  carbolic  acid.  If  the  syphon-trochar  be  used 
the  fluid  is  allowed  to  run  oS"  by  the  elastic  tube,  the  end  being  in  the  same 
way  immersed  in  an  antiseptic  solution. 

In  the  absence  of  all  special  instruments  the  chest  may  be  safely  tapped 
with  a  common  trochar  by  the  simple  method  suggested  by  Reybard.  A 
piece  of  thick  hnen  or  cotton  rag  free  from  holes  is  made  into  a  funnel,  the 
narrow  end  of  which  is  tied  lightly  round  the  cannula  immediately  below  its 
expanded  end.  The  funnel  is  then  thoroughly  soaked  in  carbolic  oil  (1  in 
10).  When  the  trochar  is  withdrawn  the  funnel  of  oiled  rag  hangs  down 
from  the  end  of  the  cannula,  and  serves  to  direct  the  fluid  into  a  vessel  held 
to  receive  it,  and  at  the  same  time  it  forms  an  efficient  valve  which  prevents 
the  entrance  of  air  during  inspiration. 

Whatever  plan  be  adopted,  the  side  of  the  chest,  the  operator's  hands  and 
all  mstruments  used  must  be  carefully  washed  in  a  solution  of  carbolic  acid 
(1  m  20).   The  lower  border  of  the  sixth  rib  is  then  felt  for,  and  if  a  trochar 
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is  being  used,  a  small  incision  may  be  made  through  the  skin,  parallel  to  it,  in 
the  mid-axillary  line.  The  point  chosen  should  correspond  to  the  interval 
between  two  digitations  of  the  serratus  magnus.  If  the  aspirator  is  being 
used  no  incision  is  required.  The  skin  is  then  drawn  upwards  till  the  point 
chosen  in  the  skin  corresponds  to  the  upper  border  of  the  rib,  and  the  point 
of  the  trochar  is  then  slipped  over  its  margin  and  thrust  sharply  and  firmly 
into  the  pleural  sac,  so  as  to  make  sure  of  penetrating  the  thickened  pleura, 
and  any  layer  of  false  membrane,  which  if  the  instrument  were  pushed 
slowly  on,  might  be  thrust  before  it.  By  thus  passing  the  trochar  immediately 
above  the  rib  any  risk  of  wounding  the  intercostal  artery  or  nerve  is  avoided, 
while  by  drawing  up  the  skin  before  so  doing  the  superficial  opening  and  that 
in  the  intercostal  muscles  and  pleura  do  not  correspond  and  thus  the  track  of 
the  trochar  is  efl&ciently  closed.  After  the  withdrawal  of  the  cannula  the 
puncture  is  covered  with  some  dry  cotton-wool  and  collodion,  or  by  a  piece  of 
adhesive  plaster,  and  will  usually  unite  without  trouble.  After  tapping,  the 
lung  will  expand  and  fill  up  the  cavity  previously  occupied  by  the  fluid. 

If  the  aspirator  is  used  the  details  described  in  Yol.  I.,  p.  245,  must  be 
attended  to.  It  must  be  remembered  that  when  the  vacuum  is  moderately 
perfect  the  lung  is  being  expanded  by  the  pressure  of  the  atmosphere  with  a 
force  equal  to  fifteen  pounds  to  the  square  inch.  This  may  possibly  cause 
some  injury  by  rupture  of  adhesions,  and  even  cause  hemorrhage  from  the 
lung.  If  therefore  the  patient  complains  of  severe  pain  after  a  certain 
amount  of  fluid  has  been  withdrawn  the  operation  must  be  at  once  brought  to 
an  end,  and  repeated  after  an  interval  of  a  day  or  two,  if  necessary. 

The  importance  of  antiseptic  precautions  such  as  have  been  described  above 
even  in  a  simple  case  of  hydrothorax  is  very  great.  If  they  are  rigidly  carried 
out,  tapping  may  be  repeated  several  times  without  evil  result,  but  should 
they  be  neglected  the  hydrothorax  is  very  prone  to  become  converted  into 
empyema. 

Surgical  Treatment  of  Empyema. — When  the  fluid  in  the  chest  is 
purulent  it  is  generally  acknowledged  that  the  patient's  chance  of  recovery  is 
but  small,  except  by  surgical  interference.  The  consideration  of  general 
symptoms  indicating  the  presence  of  pus  in  the  pleura  belongs  to  medicine 
rather  than  to  surgery,  and  need  not  be  discussed  here.  In  all  cases  of  doubt 
the  diagnosis  may  be  readily  made  by  means  of  the  aspirator.  The  presence 
of  pus  having  been  determined,  there  should  be  no  delay  in  removing  it.  The 
longer  it  is  left,  the  more  firmly  the  lung  becomes  bound  down  by  adhesions, 
and  the  probability  of  its  perfect  expansion  becomes  less.  Moreover,  the  pus 
may  burrow  beyond  the  limits  of  the  pleural  cavity,  finding  its  way  down- 
wards into  the  iliac  fossa,  or  more  rarely  into  the  abdominal  cavity,  and  thus 
add  greatly  to  the  gravity  of  the  case.  In  a  certain  proportion  of  cases 
empyema  may  be  cured  by  simple  aspiration.  It  is  advisable  therefore  always 
to  attempt  this  before  proceeding  to  the  operation  of  opening  the  pleura  by  an 
external  incision.  If  after  withdrawing  the  fluid,  the  temperature  falls,  the  j: 
general  symptoms  improve,  and  the  fluid  re-accumulates  slowly,  aspiration  may 
be  repeated  with  some  hope  of  success.  If,  however,  the  relief  is  very  slight 
and  temporary,  it  is  wiser  at  once  to  open  the  pleura  and  drain  the  cavity. 

The  operation  of  opening  the  pleura  for  empyema,  though  one  of  the  most 
ancient  in  surgery,  was  until  recently  so  unsatisfactory  in  its  results  that  it 
was  resorted  to  only  in  the  last  extremity.    The  fatal  result  that  so  frequently 
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followed  was  due  to  septic  fever  and  prolonged  suppuration  consequent  upon 
imperfect  drainage  and  decomposition  of  the  retained  fluid.  With  the  view 
of  preventing  the  accumulation  of  pus  and  diminishing  the  risk  of  septic 
poisoning  Goodfellow  and  De  Morgan  adopted  the  use  of  Chassaignac's 
drainage-tubes  with  considerable  advantage  ;  but  it  was  not  until  the  intro- 
duction of  efficient  antiseptic  treatment  that  the  operation  became  really  safe 
and  successful.  In  discussing  the  operation  the  following  points  have  to  be 
considered  :— l.  The  best  point  for  making  the  opening;  2.  The  method  of 
making  it  ;  3.  The  form  of  tube  ;  4.  The  dressing  and  after-treatment ; 
5.  The  removal  of  the  tube  ;  6.  The  results  ;  and  7.  The  subsequent  treatment 
of  the  cavity  should  the  lung  fail  to  expand. 

1.  The  best  point  for  the  opening  is  the  subject  of  considerable  diflFerence 
of  opinion.  Many  Surgeons,  following  the  ordinary  rule  of  opening  an  abscess 
at  its  most  dependent  part,  make  the  incision  as  far  back  and  as  low  down  as 
possible,  the  point  chosen  being  either  hnmediately  below  or  a  little  in  front 
of  the  angle  of  the  scapula,  in  th&  seventh,  or  even  as  low  as  the  ninth  inter- 
costal space.    The  advantages  of  this  situation  are  however  very  doubtful. 

The  patient  suflFering  from  empyema  usually  does  not  lie  flat  upon  his  back 
but  inclined  towards  the  affected  side  so  as  to  allow  the  freest  possible  play  for 
the  sound  lung.  An  opening  in  the  mid-axillary  line  will  therefore  be  more 
dependent  while  the  patient  is  confined  to  bed,  and  at  least  equally  so  when 
he  is  in  the  erect  position.  Moreover,  the  ribs  posteriorly  lie  close  together, 
making  it  difficult  to  insert  the  tube,  and  are  thickly  covered  with  muscles! 
necessitating  a  longer  incision  and  more  discomfort  to  the  patient  after  the 
operation.  Another  and  a  more  serious  objecrion  is  that  as  the  lung  expands 
It  first  comes  m  contact  with  the  chest  walls  posteriorly,  the  two  pleural  surfaces 
meeting  last  in  front  of  the  mid-axillary  hne.  An  opening  made  too  far 
back  is  liable  to  become  early  overiapped  by  the  expanding  lung,  and  drainao-e 
IS  thus  seriously  interfered  with,  or  a  sinus  difficult  to  heal  maybe  left  running- 
forwards  towards  the  anterior  part  of  the  chest.  In  cases  in  which  the  expan- 
sion of  the  lung  is  imperfect  the  diaphragm  may  rise  up  and  obstruct  the 
opening  if  it  be  made  too  low. 

John  Marshall  has  pointed  out  that  immediately  outside  and  below  the 
junction  of  the  fifth  rib  with  its  cartilage,  is  a  point  in  the  chest  wall  at 
which,  from  the  comparative  absence  of  superjacent  muscles,  the  pleura  is 
but  shghtly  supported  externally,  and  through  this  he  beheves  an  empyema 
tends  naturally  to  point.  This  point  is  above  the  origin  of  the  external 
oblique,  external  to  the  insertion  of  the  rectus  and  internal  to  the  orio-in  of 
the  serratus  magnus.  It  is  covered  by  the  outer  edge  of  the  pectoralis  major, 
and  IS  beyond  the  anterior  limit  of  the  external  intercostal  muscle  That  an 
empyema  may  perforate  the  chest  at  this  spot  is  undoubted,  but  accordino-  to 
most  authorities  it  tends  to  point  higher  up  in  the  second  or  third  space 
Marshall,  arguing  from  the  excellent  results  that  usually  follow  the  openino-  of 
an  empyema  pointing  in  front,  suggests  that  the  opening  should  always'' be 
made  on  the  thm  point  above  mentioned.  The  only  objection  to  this  is  that 
the  ribs  are  somewhat  closer  together  here  than  they  are  a  little  further  back 
ihe  facts  adduced  by  Marshall  may  however  be  said  to  demonstrate  that 
openmgs  made  far  back  and  low  down  do  not  present  the  advantages  usually 
assigned  to  them,  and  that  better  results  will  probably  be  attained  by  makino- 
the  incision  more  nearly  over  that  part  of  the  cavity  which  is  the  last  to  be 
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closed  by  the  expansion  of  the  lung.  The  space  between  the  fifth  and  sixth 
ribs,  an  inch  to  an  inch  and  a  half  in  front  of  the  mid-axillary  line,  will  pro- 
bably be  found  the  best  in  most  cases.  The  interval  l)et\veen  the  rihs  is  wide 
enouo-h  here  to  admit  a  large  tube  readily,  the  covering  of  soft  parts  is  not  too 
thick"  and  the  drainage  obtained  is  efficient,  and  there  is  little  risk  of  the 
opening  becoming  obstructed  either  by  the  expanding  lung  or  the  diaphragm. 
In  cases  of  localized  empyema  the  incision  must,  of  course,  be  made  over  the 

collection  of  pus.  .  ,  i 

2.  The  method  of  operating.  The  operation  should  be  performed  with  the 
strictest  antiseptic  precautions,  including,  if  possible,  the  carbolic  spray,  which 
adds  greatly  to  the  certainty  of  preventing  putrefaction,  as  it  is  almost  impos- 
sible to  prevent  the  entrance  of  air  during  inspiration.  If  the  opening  is  made 
in  the  fifth  space  it  is  not  necessary  in  ordinary  cases  to  remove  a  portion  of  a 
rib  The  incision  should  be  made  about  an  inch  and  a  half  in  length  parallel 
to  the  upper  border  of  the  sixth  rib,  exposing  it  clearly.  Any  superficial  vessel 
that  bleeds  may  then  be  secured.  The  intercostal  muscles  and  pleura  are  then 
punctured  with  the  scalpel,  guided  by  the  left  fore-finger  in  the  wound,  imme- 
diately above  the  rib,  so  as  to  avoid  the  intercostal  artery.  The  blade  of  the 
knife  must  be  parallel  to  the  rib.  A  pair  of  dressing-forceps  may  then  be 
introduced  and  the  wound  stretched  by  expanding  the  blades,  after  which  the 
tube  may  be  at  once  inserted. 

If  the  opening  is  made  further  back,  or  if,  from  partial  absorption  of  the 
fluid  part  of  the  pus,  the  ribs  have  fallen  together  so  as  to  leave  an  insufficient 
space  for  the  introduction  of  the  tube,  a  piece  of  the  rib  must  be  removed. 
Some  Surgeons  prefer  always  to  remove  a  portion  of  rib,  asserting  that  by  this 
means  a  better  opening  is  provided,  but  in  the  majority  of  cases  it  does  not 
seem  to  be  necessary.    Should  it  be  required  the  operation  is  thus  performed. 
An  incision  from  two  to  three  inches  in  length  is  made  directly  upon  the  nb, 
the  periosteum  of  which  must  be  divided  in  the  long  axis  of  the  bone.  The 
wound  is  then  held  widely  open  with  the  blunt  hooks  and  the  periosteum 
stripped  from  the  exposed  part  of  the  rib  with  an  elevator,  which  must  not  be 
too  sharp.    No  difficulty  will  be  found  in  turning  the  intercostal  artery  out  of 
its  groove  at  the  lower  border.    A  curved  elevator  or  a  broad  flat  director  is 
then  passed  completely  under  the  rib  from  below  upwards  and  the  bone  divided 
in  two  places  with  a  saw  or  properly  constructed  bone-forceps,  and  about  one 
inch  of  its  length  removed.    The  pleura  should  not  be  wounded  up  to  this 
stao-e  in  the  operation.    All  bleeding  having  been  arrested,  the  pleura  may  be 
opened  and  the  tube  inserted.    If  it  be  preferred  the  operation  may  be  per- 
formed by  a  T-shaped  incision,  but  this  usually  presents  no  advantage  over 
the  simple  longitudinal.    The  removal  of  a  piece  of  rib  is  not  accompanied  by 
any  difficulty  or  danger.    Necrosis  rarely  follows,  not  more  often  apparently 
than  after  the  simple  insertion  of  a  tube  between  the  ribs.    New  bone  rapidly 
forms  from  the  periosteum,  and  after  a  time  the  continuity  of  the  rib  is  restored, 
and  sometimes  a  mass  of  bone  fills  the  intercostal  spaces.    The  operation  may 
therefore  be  undertaken  without  hesitation  whenever  it  seems  to  ofl^er  the 
slightest  advantage.  j  i  ,f 

3.  The  Tuhe.  The  ordinary  india-rubber  draimge-tube  should  be  used,  mi 
care  must  be  taken  that  there  is  no  hole  in  the  part  coiTesponding  to  the  chest 
walls,  as  granulations  are  apt  to  sprout  up  into  it  and  obstruct  the  l«men.  U 
must  be  provided  with  a  shield,  lest  it  slip  into  the  pleural  cavity.    I  he  best 
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form  is  that  suggested  by  E.  B.  Baxter.  Ifc  is  thus  prepared.  In  the  middle 
piece  of  sheet  india-rubber,  about  a  sixteenth  of  an  inch  thick,  and  one  inch 
and  a  half  to  two  inches  square,  a  round  hole  is  cut  of  the  same  size  as  the 
drainage-tube.  The  tube  is  then  passed  through  for  a  sufficient  distance,  and 
sphfc  into  four  pieces  sufficiently  long  to  reach  to  the  four  corners  of  the  shield, 
to  which  they  are  attached  by  silver  wire.  The  remainder  of  the  tube  on  the 
other  side  of  the  shield  must  have  holes  cut  in  it  at  intervals,  as  in  an  ordinary 
drainage-tube.  The  tube  must  vary  in  diameter  with  the  size  of  the  patient. 
It  should  always  be  as  large  as  can  conveniently  be  passed  between  the  ribs, 
but  as  the  discharge  lessens,  a  smaller  size  may  be  substituted.  It  need  never 
be  more  than  two  or  three  inches  in  length.  Nothing  is  gained  by  putting 
eight  or  nine  inches  of  tube  into  the  pleura  ;  it  cannot  suck  the  fluid  out,  and 
only  causes  needless  irritation. 

4.  The  dressing  and  after-treatment.  The  most  efficient  dressing  is 
carbolic  gauze.  Should  it  cause  irritation,  eucalyptus  gauze  may  be  substituted 
for  it.  Should  this  not  be  at  hand,  an  efficient  absorbent  dressing  may  be 
made  of  salicylic  or  iodoform-wool,  sal  alembroth  gauze  or  wool,  sublimate 
wood-wool,  carded  oakum  or  carbolized  jute,  covered  with  a  piece  of  oiled 
silk  or  some  other  impermeable  material  to  prevent  the  discharge  from 
soaking  through  too  soon  opposite  the  wound.  The  dressing  should  be 
conducted  under  the  carbolic  spray,  but  if  this  cannot  be  done,  the  entrance 
of  impure  air  can  be  prevented  with  a  little  care,  by  covering  the  opening 
immediately  with  a  piece  of  rag  soaked  in  some  antiseptic  solution  as  the 
dressing  is  removed,  and  drawing  it  out  again  from  under  the  fresh  dressing 
as  it  is  applied.  For  the  first  few  days  daily  dressings  are  required,  but  the 
intervals  may  be  gradually  increased.  It  is  seldom  advisable  to  leave  it  for 
more  than  a  week,  even  if  no  discharge  appears  at  the  edge.  In  ordinary 
cases  nothing  is  gained  by  washing  out  the  cavity  with  antiseptic  solutions, 
a  proceeding  which  has  been  known  to  cause  sudden  death  in  more  than  one 
case,  an  accident  the  cause  of  which  is  quite  unknown. 

5.  The  removal  of  the  tulie.  The  time  at  which  the  tube  should  be  re- 
moved is  often  a  difficult  point  to  determine.  When  the  discharge  becomes 
purely  serous  and  very  small  in  amount,  the  tube  may  at  first  be  shortened  till 
It  is  just  long  enough  to  retain  its  position.  It  is  then  often  forced  out  by 
the  granulations,  or  by  the  expanding  lung.  It  is  weU  to  examine  the  cavity 
carefully  with  a  probe  before  removing  the  tube,  as  the  space  unclosed  may  be 
larger  than  would  be  supposed  from  the  amomit  of  discharge.  So  long  as  a 
distmct  cavity  remains  the  tube  should  be  retained.  In  children,  especially  if 
the  opening  has  not  been  deferred  too  long,  the  wound  may  often  be  allowed 
to  close  after  about  a  month.  In  adults,  in  whom  expansion  of  the  lung 
18  often  less  perfect,  and  whose  chest-walls  are  too  rigid  to  sink  in,  many 
months  usuaUy  elapse  before  the  cavity  is  closed,  and  in  some  cases  complete 
recoveiy  never  takes  place.  Long  sinuses,  very  troublesome  to  heal,  are 
occasionally  left.  These  commonly  arise  from  opening  too  far  back  or  too 
low  down,  or  from  the  prolonged  retention  of  tubes  of  needless  lengtli. 

6.  The  results  of  the  operation  for  empyema  are  usually  as  satisfactory  now 
as  they  were  formerly  unsatisfactory.  In  children,  especially  if  the  health  is 
otherwise  good,  recovery  is  the  rule.  The  temperature  falls  immediately  after 
the  operation,  and  unless  some  complication  occurs,  seldom  rises  ao-ain  If 
the  operation  be  not  too  long  delayed,  complete  expansion  of  the  lunj  usiiallv 
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takes  place.  This  is  effected  by  the  gradual  adhesion  of  the  two  pleural 
surfaces  to  each  other,  commencing  in  the  angle  of  reflexion  from  the  chest 
walls  to  the  lung. 

Operation  for  empyema  without  antisejjtic  precautiom  may  occasionally  Ije 
necessary  when  the  means  of  proper  treatment  are  not  obtainable.  The 
Surgeon  must  then  rely  on  freedom  of  drainage,  by  which  it  may  be  possible 
so  far  to  reduce  the  quantity  of  decomposable  matter  in  the  chest,  that  the 
dose  of  septic  products  absorbed  by  the  patient  shall  not  be  suflBcient  to  cause 
serious  constitutional  disturbance.  This  object  is  best  attained  either  by 
making  a  free  incision  some  inches  in  length  between  two  ribs,  or  by  the 
insertion  of  two  tubes,  one  in  the  ordinary  situation,  and  one  at  the  lowest 
possible  point  in  the  pleura.  The  second  opening  may  be  made  upon  a  curved 
probe  passed  in  at  the  upper  wound. 

7.  Estlander's  Operation. — In  cases  in  which  the  cavity  continues  to  dis- 
charge after  many  months,  or  even  years,  showing  no  signs  of  diminishing  either 
by  contraction  of  the  chest-walls  or  expansion  of  the  lung,  the  patient's  condition 
becomes  very  serious.    If  the  cavity  be  very  small  it  is  possible  the  smus  may 
remain  discharging  a  small  quantity  of  pus  without  causing  much  inconveni- 
ence, but  if  it  be  of  any  size  it  is  almost  impossible  to  keep  it  clean,  and  the 
health  is  gradually  impaired  by  the  constant  absorption  of  small  quantities  of 
septic  matter,  and  finally  death  will  almost  inevitably  occur  from  albuminoid 
degeneration  of  the  viscera.    In  such  cases  Estlander  proposed  the  removal  ot 
the  bony  wall  of  the  chest  corresponding  to  the  cavity,  so  that  the  soft  parts  of 
the  chest-wall  should  come  in  direct  contact  with  the  surface  of  the  lung. 
This  operation  has  now  been  performed  in  a  large  number  of  cases  with  a  very 
considerable  degree  of  success.  The  area  of  the  cavity  must  first  be  accurately 
ascertained  by  careful  probing.    The  ribs  are  then  exposed  by  a  free  incision. 
This  may  be  done  by  raising  a  large  flap,  or  by  a  single  vertical  incision.  In 
whichever  way  it  is  done  the  whole  area  from  which  the  ribs  are  to  be  removed 
must  be  fuUy  exposed,  so  that  the  thickened  pleura  can  be  cut  away  as  well  as 
the  bones,  and  any  bleeding  vessel  easily  secured.    The  ribs  having  been 
exposed  are  removed  separately  for  the  required  extent  by  the  method  already 
described.    The  thickened  pleura  with  the  periosteum  which  has  been  stripped 
from  the  ribs  is  then  cut  away  with  a  strong  pair  of  scissors.    The  intercostal 
vessels  lyins:  in  this  dense  tissue  are  usually  obliterated,  so  that  there  is  singu- 
larly little  bleeding.  Unless  the  thickened  pleura  be  removed  as  well  as  the  ribs, 
the  operation  is  certain  to  fail,  as  it  is  almost  as  unyielding  as  the  bony  wall. 
The  wound  is  thou  cleaned  with  some  efficient  antiseptic  solution  and  closed 
by  sutures,  a  drainage-tube  being  inserted  at  the  most  dependent  part,  and  an 
antiseptic  dressing  applied. 

Estlander's  operation  is  only  applicable  to  cases  in  which  the  patient  is 
otherwise  in  good  health  and  free  from  tubercular  disease  of  the  lungs.  It 
can  scarcely  ever  be  required  except  in  adults,  as  the  soft  walls  of  a  child's 
thorax  readily  fall  in,  even  if  the  lung  fails  to  expand. 

TAPPINa   PTJLMONAKY  CAVITIIiS. 

The  operation  of  tapping  vomicfe  in  the  lungs  in  phthisical  })atient8 
could  not  be  done  with  certainty  until  the  existence  and  precise  seat  of 
such  cavities  could  be  accurately  determined  by  auscultation ;  for,  prior 
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to  Laennec's  time,  the  physician  could  not  diagnose  a  pulmonary  cavity 
from  a  circumscribed  empyema  communicating  with  the  lung.  Hence  the 
accounts  of  such  an  operation  given  by  the  older  writers  on  medicine  from  the 
days  of  Hippocrates  down  to  the  present  century  must  be  received  with  scepti- 
cism. But  that  the  idea  had  suggested  itself  at  an  early  period  to  medical 
practitioners  of  treating  pulmonary  cavities  by  incision  or  tapping,  there  can 
be  no  doubt ;  for,  without  going  back  to  the  earher  medical  writers,  we  find 
Dr.  Barry  in  1726  recommending  that  phthisical  cavities  should  be  opened, 
with  the  view  of  giving  a  direct  exit  to  the  contained  matters,  and  thus,  by 
avoiding  violent  paroxysms  of  cough,  that  the  parts  may  be  kept  at  rest,  and 
be  more  likely  to  undergo  a  cure.  The  proposal  received  little  attention,  and 
the  practice — if  ever  adopted  by  others  than  Barry — died  out,  until,  in  1836, 
it  was  revived  by  an  empiric  of  the  name  of  Ramadge,  who  appears  to  have 
tapped  the  chest  on  several  occasions  in  order  to  let  out  pus  from  cavities  in 
the  lungs.  In  1845  a  most  able  young  Surgeon— Storks — performed  this  opera- 
tion with  success,  and  with  advantage  to  the  patient,  in  a  case  under  the  care 
of  Dr.  Hastings.  Storks  operated  by  making  a  long  incision  upon  the  upper 
border  of  a  rib,  and  then  opening  up  the  cavity  by  means  of  a  pair  of  forceps, 
inserting  a  cannula  to  allow  of  the  escape  of  the  contents.  This  case  attracted 
little  attention  at  the  time,  and  the  operation  again  died  out.  01  late  years, 
however,  it  has  been  revived,  and  Mosler  of  Grreifswald  has  been  more  especi- 
ally active  in  its  resuscitation.  Mosler  not  only  tapped,  but  injected  the 
cavities  with  disinfectant  solutions. 

In  a  case  of  Dr.  Theodore  Williams  I  operated  by  Storks'  method.  The 
patient,  a  gentleman  21  years  of  age,  had  an  enormous  cavity  at  the  base  of 
the  left  lung.  The  discharge  from  this  was  not  only  profuse,  but  most 
horribly  offensive  ;  the  patient  being  unable,  even  by  the  most  violent  and 
continued  paroxysms  of  cough,  to  empty  the  cavity,  a  large  quantity  of 
decomposed  muco-pus  was  always  present  in  it.  I  made  an  incision  on  the 
upper  border  of  the  seventh  rib  in  the  lateral  mesial  line,  and  pushing  a  large 
trochar  and  cannula  through  the  sixth  intercostal  space,  perforated  with  diffi- 
culty some  very  condensed  tissue,  probably  thickened  pleura  and  fibrosed  lung, 
and  then  penetrated  the  cavity.  Nearly  two  pints  of  muco-pus  were  dis- 
charged, and  the  patient  derived  great  relief ;  the  cough  diminished,  and 
then  entirely  disappeared.  The  cavity  was  washed  out  with  dilute  Condy's 
fluid.  Immediately  on  the  cavity  being  opened,  extensive  subcutaneous  em- 
physema occurred,  but  gave  rise  to  no  trouble  of  any  moment.  The  patient 
was  greatly  benefited  by  the  operation,  and  lived  for  six  months  after  in  com- 
parative comfort. 

Dr.  Pepper  of  Philadelphia,  who  has  published  an  exhaustive  article  on  this 
subject,  adopts  a  different  procedure.  He  taps  the  vomica  with  a  small 
cannula  and  trochar  fitted  to  a  syringe,  and  injects  the  cavity  with  diluted 
tincture  of  iodine.  Shingleton  Smith  instead  of  iodine  has  used  a  solution  of 
one  grain  of  iodoform  in  five  minims  of  ether  injected  by  means  of  a  Pravaz's 
syringe.  Although  in  some  cases  the  f  octor  of  the  expectoration  was  diminished 
but  little  curative  result  was  obtained. 

During  the  last  few  years  cavities  of  the  lung  of  various  kinds  have  been 
opened  by  Marshall,  Oodlee,  Gould,  and  others,  but  the  limits  of  the  operation 
and  the  best  cases  for  its  performance  have  yet  to  be  determined.  The  state 
of  opinion  at  the  present  time  is  thus  summed  up  by  Godlee  :  1.  Gangrenous 
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cavities  should  always  be  sought,  and,  if  possible,  opened,  and  the  prognosis, 
if  the  operation  be  successful,  is  not  bad.  2.  The  same  may  be  said  in  regard 
to  abscesses  caused  by  rupture  of  purulent  collections  from  other  parts  into 
the  lung,  at  least  as  regards  the  pulmonary  complication.  3.  Abscesses  con- 
nected with  foreign  bodies  must  be  opened,  and,  if  the  body  be  not  found,  it 
must  be  remembered  that  if  of  any  size,  it  probably  lies  pretty  near  the  middle 
line.  4.  Bronchiectasic  cavities  when  single  (a  very  rare  condition)  will  be 
cured  by  operation.  When  multiple  (a  very  common  condition),  they  offer  but 
small  chance  of  relief.  5.  Tubercular  cavities  should  only  be  opened  when 
the  cough  is  harassing  and  the  cavity  single.  Injections  may  be  used  to 
relieve  symptoms,  but  cannot  be  expected  to  cure. 

Operation. — The  operation  may  be  done  by  means  of  a  cannula  and 
trochar,  or  the  surface  of  the  lung  may  be  fully  exposed  by  removal  of  a  rib, 
and  the  incision  made  with  a  bistoury,  and  followed  by  insertion  of  the  finger 
if  desii-able.    The  latter  plan  is  recommended  in  most  cases  by  Grodlee.  In 


Fig.  785.— Trochar  for  Tapping  Pulmonary  Cavities. 


either  method  the  existence  and  situation  of  the  cavity  should  be  proved  by 
means  of  the  aspirator  before  more  serious  measures  are  undertaken. 

The  operation  Avith  the  trochar  is  thus  performed.  An  aspirator-needle  of 
sufiicient  size  to  permit  the  passage  of  thick  pus,  ha\-ing  been  thrust  through 
the  intercostal  space,  opposite  to  the  seat  of  the  supposed  abscess,  will,  if  it 
penetrate  the  cavity,  indicate  by  the  escape  of  pus  that  this  has  been  reached. 
A  horizontal  incision  about  two  inches  long  is  then  made  in  the  intercostal 
space.  A  full-sized  flat  trochar  (Fig.  785)  is  then  thrust  through  the  pleura 
and  pulmonary  tissue ;  the  aspirator-needle,  which  has  served  as  a  guide,  being 
withdrawn.  The  cannula  of  the  trochar,  of  silver  or  vulcanite,  should  have  a 
broad  plate,  by  which  it  may  be  fastened  by  strings  and  plaster  to  the  chest- 
wall.  As  free  drainage  of  the  cavity,  more  especially  if  it  be  basic,  is  the 
main  object  of  the  operation,  this  may  be  secured  by  leaving  the  cannula  in 
the  wound  ;  or,  if  this  be  too  short  to  serve  as  a  free  drain,  it  may  be  with- 
drawn and  a  rigid  tube  of  some  kind  substituted.  I  have  found  a  full-sized 
flexible  prostatic  catheter,  cut  of  proper  length,  to  be  the  most  useful. 

Should  it  be  necessaiy  to  open  up  the  lung-substance  more  freely,  tin's  may 
best  be  done  by  means  of  dressing  forceps,  as  in  Hilton's  plan  of  opening 
deep  abscesses.  There  will  be  less  danger  of  htDuiorrhage  than  if  a  scalpel  be 
used.  No  antiseptics  are  needed  when  the  contents  of  the  cavity  are  already 
decomposing  ;  free  drainage  is  all  that  is  required  ;  and  all  antiseptics,  if 
injected,  irritate  the  bronchi  and  king. '  If  the  intercostal  space  be  too 
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naiTOW  to  admit  the  trochar,  a  piece  of  the  rib  must  be  removed.  In 
operating  -with  the  knife,  the  lung  must  be  fully  exposed  by  taking  away  a 
part  of  one  or  more  ribs.  The  pus  having  been  found  by  an  aspirator  or  fine 
trochar,  a  scalpel  is  pushed  into  the  cavity  along  the  guide  thus  obtained. 
The  bleeding,  though  at  fii'st  free,  is  easily  arrested  by  temporary  plugging  or 
pressure.  If  there  are  no  adhesions  at  the  part  exposed,  Godlee  recommends 
sewing  the  surface  of  the  lung  to  the  costal  pleura. 

Tapping  the  Pericardium. — In  hydrops  pericardii,  attended  with  immi- 
nent danger  of  death  from  pressure,  it  will  be  necessary  to  tap  the  peri- 
cardinm.  This  may  be  done  by  making  an  incision  about  half  an  inch  in 
length  through  the  skin  and  areolar  tissue  in  the  fifth  intercostal  space,  in  the 
cardiac  region,  and  then  slowly  and  carefuUy  introducing  a  fine  trochar  at 
that  point  where  percussion  and  auscultation  have  indicated  the  greatest 
amount  of  fluid.  The  trochai-  should  be  passed  obliquely  ;  and,  as  soon  as  it 
appears  to  have  entered  the  pericardium,  the  stylet  should  be  sheathed  and 
the  cannula  pushed  forwards  until  the  serum  escapes. 

The  operation  is,  however,  much  more  safely  done  with  the  aspirator. 
From  experiments  made  on  the  dead  body,  Dieulafoy  concludes  that  it  may 
be  performed  in  the  fourth  or  fifth  left  interspace,  the  fifth  being  perhaps 
preferable,  as  it  is  nearer  the  apex  of  the  heart  and  is  a  more  dependent 
situation.  The  puncture  may  be  made  from  2  to  2^  inches  fi'om  the  left 
margin  of  the  sternum.  The  spot  having  been  selected  should  be  marked 
with  ink.  If  the  patient  be  anasarcous,  the  interspace  must  be  determined  by 
carefully  pressing  away  the  oedema.  The  needle  to  be  employed  should 
vary  with  the  case.  If  the  diagnosis  be  certain.  No.  2  (one  millimetre,  or 
roughly  -^-^  inch  in  diameter),  should  be  used  ;  but  if  the  diagnosis  be 
uncertain,  No.  1,  half  this  size,  should  be  chosen,  as  with  this  needle,  it  is 
said,  the  heart  may  be  punctured  with  impunity.  The  best  form  of  aspirator 
to  use  is  one  such  as  is  represented  in  Fig.  93,  as  needles  of  such  smaU  size 
are  apt  to  be  plugged  with  small  flakes  of  lymph,  and  if  such  an  accident 
occur,  they  may  be  cleared  again  by  reversing  the  syringe  and  forcing  a  small 
quantity  of  fluid  back  into  the  pericardium.  Before  using  the  aspii-ator,  it 
should  be  carefully  tested  with  some  carbolized  water  to  render  it  aseptic,  and 
to  see  that  the  needle  is  pervious,  and  the  whole  apparatus  in  working  order. 
A  vacuum  having  been  created  in  the  aspirator  by  drawing  back  and  fixing 
the  piston,  the  needle  is  to  be  inserted  at  the  spot  determined  on.  As  soon  as 
the  opening  at  the  point  of  the  needle  is  covered,  the  stop-cock  leading  to  it 
IS  to  be  opened,  so  that  the  vacuum  extends  into  the  needle  ;  and  "we  now 
advance,  vacuum  in  hand,  in  search  of  the  effusion."  The  needle  must  be 
pushed  slowly  and  carefully  onwards  in  a  dii-ection  upwards  and  inwards  till 
the  fluid  appears  in  the  glass  tube  of  the  aspirator.  The  moment  this  occurs 
aU  movement  of  the  needle  must  cease,  and  it  must  be  held  steadily  as  long  as 
the  fluid  continues  to  flow.  Any  unnecessary  movement  may  scratch  and 
injure  the  surface  of  the  heart.  If  the  flow  cease  suddenly,  as  if  from  some 
obstruction,  a  little  fluid  may  be  forced  back  as  above  stated,  to  clear  the 
needle.  After  withdrawing  the  needle  no  dressing  is  required  to  the  minute 
puncture.  Over  a  pint  of  fluid  has  been  removed  by  this  means  at  one 
operation.  In  inserting  the  needle,  care  must  be  taken  not  to  force  it  through 
a  costal  cartilage,  or  a  small  plug  of  cartilage  may  be  cut  out  which  would 
etPectually  close  its  canal. 
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DISEASES  OF  THE  BREAST. 

By  Disease  of  the  Breast  is  meant  an  affection  of  the  mammary  region, 
not  merely  of  the  mammary  gland.  These  diseases  may  occur  in  the  male  as 
well  as  in  the  female.  They  are  necessarily  more  frequent  as  well  as  more 
important  in  the  latter,  the  rudimentary  mammary  gland  of  the  male  being 
little  predisposed  to  such  affections  in  comparison  to  the  highly  developed  and 
active  organ  in  the  female. 

Diseases  of  the  breast,  when  they  occur  in  the  female,  are  of  much  interest 
to  the  Sm-geon  ;  not  only  on  account  of  their  great  variety,  but  from  the 
difficulties  attending  their  diagnosis,  and  from  the  importance  attaching  to 
the  question  of  operative  interference  in  connection  with  them. 

Diseases  of  the  breast  seldom  occur  before  puberty,  being  most  frequently 
met  with  either  during  lactation,  when  the  functions  of  the  gland  are  in  a 
high  degree  of  development ;  or  towards  the  termination  of  menstrual  life, 
when  the  organ  is  necessarily  influenced  by  the  changes  that  are  taking 
place  in  the  uterine  system.  But  there  is  this  important  difference  between 
the  diseases  at  these  different  periods  of  hfe,  viz.,  that  in  the  young  they 
are  of  a  simple,  in  the  older  woman  frequently,  if  not  generally,  of  a 
malignant  nature.  Just  before  or  at  puberty,  the  loreast  occasionally  becomes 
the  seat  of  inflammation  and  abscess  ;  in  aU  probability  owing  to  changes ' 
taking  place  in  it  in  connection  with  the  general  development  of  the  repro- 
ductive system.  As  the  period  of  puberty  approaches,  the  breasts  often  swell, 
become  hard,  knotty,  and  somewhat  painful,  indicative  of  some  commencing 
change  in  the  generative  system.  In  other  cases  again,  a  precocious  hyper-- 
trophy  may  take  place,  frequently  attended  with  severe  neuralgia  in  the  part. 
When  puberty  occurs,  the  breasts  naturally  enlarge,  and  often  become  tender  ; 
and  occasionally  one  undergoes  a  certain  degi'ee  of  hypertrophy,  increasing 
greatly  in  bulk  beyond  the  other.  These  various  changes,  though  exciting 
alarm  in  females,  cannot  be  regarded  as  of  any  very  serious  importance,  and 
seldom  require  more  than  the  simplest  treatment. 

ANOMALIES   OF  DEVELOPMENT. 

The  mammary  gland  is  subject  to  certain  anomalies  in  development. 
Thus,  in  some  instances,  most  commonly  associated  with  defective  develop- 
ment of  the  chest  walls,  it  has  been  found  to  be  aUogcUier  uwiiing.  Sir  A. 
Cooper  and  Froriep  both  relate  instances  in  which  the  organ  was  not 
developed,  and  in  which  the  ovaries  were  also  deficient.  A  more  remarkable 
anomaly  consists  in  the  development  of  a  number  of  Supernumerary 
Breasts.  Birkett  has  collected  fourteen  reported  cases,  in  which  there  were 
more  than  two  breasts  ;  most  frequently  there  is  but  one  supernumerary  gland, 
sometimes  two  ;  and  occasionally,  though  very  rarely,  throe  have  been  met 
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with,  constituting  quintuple  mammEe.  'Supernumerary  Nipples  have 
hkewise  been  found  to  occur  ;  two  to  each  breast  have  been  met  with,  each 
having  ducts  opening  upon  it.  Most  frequently  the  supernumerary  breast  is 
situated  somewhere  in  the  neighbourhood  of- the 'normal  gland,  as  on  the 
anterior  part  of  the  thorax  ;  and  where  four  are  developed,  they  have  been 
found  placed  in  two  parallel  rows,  one  above  the,  other.  Occasionally  they 
have  been  met  with  in  very  strange  situations  ;  thus  they  have  been  seen  on 
the  outer  part  of  the  thigh,  in  the  groin,  and  on  the  back  ;  and  children  are 
even  said  to  have  been  suckled  at  these  abnormal  breasts. 

NEUEALaiA. 

Neuralgia  of  the  Breast  occasionally  occurs  to  so  severe  a  degree  as  to 
constitute  a  positive  disease,  either  in  girls  or  at  a  more  advanced  period  of 
life,  when  it  not  unfrequently  complicates  other  more  serious  affections  of 
this  organ.  It  is  especially  apt  to  occur  in  young,  dehcate,  unmarried 
females  of  the  hysterical  temperament,  though  it  is  often  met  with  in  strong, 
ruddy-looking  women,  who  are  perhaps  subject  to  neuralgic  pains  in  the  back, 
and  in  other  situations.  Most  commonly  the  catamenia  will  be  found  to  be 
irregular  ;  and  uterine  congestion,  inflammation,  ulceration,  or  displacement, 
will  be  discovered  on  examination  ;  indeed,  I  have  scarcely  ever  failed  to 
detect  one  or  other  of  these  conditions  in  cases  of  neuralgic  breast. 

Symptoms. — In  neuralgia  of  the  breast,  the  mammary  gland  may  be  of  its 
normal  size  and  consistence  ;  but  in  some  instances  it  is  more  or  less  indurated 
and  hypertrophied,  owing  evidently  to  chronic  inflammatory  thickening. 
There  are  always  much  general  pain  and  aching,  deeply  in  its  substance,  with 
cutaneous  tenderness  of  its  surface,  and  lancinating  or  radiating  sensations 
that  extend  into  the  axilla  and  down  the  arm.  These  painful  sensations  are 
commonly  increased  before  the  menstrual  period,  and  not  unfrequently 
alternate  in  the  two  breasts. 

Diagnosis. — The  diagnosis  of  this  affection  from  more  serious  mammary 
disease  may  usually  be  effected  by  attending  to  the  neurotic  temperament  of 
the  patient  to  the  superficial  and  radiating  character  of  the  pain,  to  its 
shifting  seat,  and  to  the  absence  of  any  signs  of  organic  disease  sufficient  to 
occasion  it. 

Treatment. — The  treatment  consists  in  attention  to  the  condition  of 
the  uterine  organs  ;  unless  this  be  done  the  disease  will  prove  excessively 
rebellious  and  troublesome  to  manage.  By  removing  by  proper  remedies  any 
uterine  irritation  that  may  be  found,  this  affection  will  be  subdued  with  far 
greater  readiness  than  by  any  purely  local  plan  of  treatment.  At  the  same 
time,  anti-hysterical  constitutional  remedies  may  be  employed  ;  the  prepara- 
tions of  iron  administered,  when  necessary  ;  and  the  local'  pain  relieved  by 
the  application  of  belladonna  and  opiate  plasters,  or  by  hypodermic  injections 
of  moi-phia. 

HTPBETEOPHY. 

Simple  Hypertrophy  of  the  Breast  is  not  unfrequently  associated  with 
very  severe  neuralgia  of  the  organ.  An  increase  of  size,  such  as  naturally 
takes  place  during  pregnancy,  between  the  fourth  and  ninth  mouths,  will 
occasionally  commence  at  puberty,  and  go  on  until  the  organ  attains  an 
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enormous  bulk,  as  in  Pig.  786,  which  represents  the  breast  of  a  very  thin  girl 
of  fifteen,  who  was  under  my  care  for  this  condition.  In  some  cases  the 
breast  has  been  found  after  death  to  weigh  as  much  as  twenty  pounds  ;  and 

after  removal,  a  breast  of  this  kind,  taken 
from  a  young  woman  under  thirty,  has 
weighed  no  less  than  twelve  pounds,  being 
entirely  composed  of  its  normal  tissues, 
greatly  hypertrophied.  In  cases  of  hyper- 
trophy both  breasts  are  usually  affected, 
though  one  is  commonly  more  so  than  the 
other.  The  disease  very  ]-arely  occurs  after 
25  years  of  age,  and  it  comes  on  without 
any  evident  cause.  The  breast  at  first 
preserves  its  usual  shape,  though  it  is  in- 
creased in  bulk ;  but  as  it  enlarges  it 
gradually  projects  forwards,  di-awing  down 
the  skin  of  the  shoulders,  of  the  side  of  the 
chest,  and  even  of  the  back,  and  hanging: 
downwards,  until  it  has  been  known  to  reach 
to  the  knees. 

Treatment. — The  treatment  of  this  affection 
is  very  unsatisfactory.    The  general  health 
must  be  attended  to,  and  belladonna  may  be 
applied  locally.    Amputation  of  the  organ 
should  not  be  performed,  unless  the  growth  attain  so  great  a  size  as  to  render 
life  a  burden.    Then  the  mass  may  be  extirpated  with  little  trouble  or  danger. 


Fig.  78(5. — Simple  Hj^perti-ophy  of  Breast 
in  a  girl  fifteen  years  old. 


ABNOEMAL    CONDITIONS    OF   THE    LACTEAL  SECKETION. 

The  lacteal  secretion  is  occasionally  the  cause  of  abnormal  conditions  in  the 
breast.  Thus  the  milk  may  appear  at  unusual  times,  a  twelvemonth,  for 
instance,  after  weaning  ;  it  has  occasionally  been  known  to  be  secreted  in 
children,  and  in  some  remarkable  instances  in  boys  and  men.  In  other 
instances  again,  after  parturition,  there  is  a  total  Absence  of  Milk,  either 
owing  to  want  of  development  in  the  gland,  or  to  debility  on  the  part  of  the 
mother.  The  opposite  condition  will  occasionally  occur,  and  an  Excessive 
Plow  of  Milk  may  continue,  especially  in  hysterical  females  long  after  the 
child  has  been  weaned.  In  such  cases  as  these,  the  galactorrhcca  may  be 
checked  by  the  application  of  the  extract  of  belladonna  to  the  breast,  aided  by 
the  employment  of  tonics,  and  the  administration  of  acids. 

Lacteal  Tumour.— It  may  happen  during  lactation  that  one  of  the 
lactiferous  ducts  becomes  obstructed,  either  by  its  being  obliterated  by  in- 
flammation or  occluded  by  the  deposit  in  it  of  a  small  concretion — a  lacteal 
calculus.  In  either  case  the  walls  of  the  duct  may  be  expanded,  so  that  at 
last  it  constitutes  a  moderate-sized  cyst,  fluctuating  on  pressure,  and  evidently 
containing  fluid.  In  some  cases  the  lacteal  tumour  has  been  known  to  attain 
an  onormous  size.  Walpy  has  related  a  case  in  which  Scarpa  drew  ofl'ten  pounds 
of  milk  by  tapping  a  collection  of  this  kind.  These  tumours  may  exist  for  n 
considerable  time.  Dnpuytron  records  an  instance  in  which  one  had  existed 
for  ten  months,  and  Cooper  one  of  a  year's  duration.    In  these  chronic  cases 
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the  milk  usually  uudergoes  changes,  becoming  creamy,  thick,  and  oily  ;  and  in 
some  instances  it  would  appear  to  leave  a  solid  caseous  residue  by  the  absorption 
of  its  watery  parts,  but  this  is  very  doubtful.  In  other  instances  the  milk 
appears  as  if  diffused  through  the  substance  of  the  gland  and  its  ducts, 
constituting  a  spongy  semi-fluctuating  tumoui'.  Velpeau  believed  that  these 
lacteal  deposits  may  become  absorbed  wholly  or  in  part  in  some  instances,  in 
others  remaining  fluid,  and  occasionally  becoming  surrounded  by  a  distinct 
fibrous  wall,  but  probably  the  cases  he  described  were  chronic  abscesses. 

Treatment.— hi  these  cases  Sir  A.  Cooper  advised  making  an  oblique 
puncture  from  the  nipple  towards  the  cyst,  by  means  of  a  trochar  and  cannula, 
so  that  a  fistulous  track  might  be  left,  along  which  the  milk  might  be 
discharged  ;  the  child  being  at  the  same  time  weaned,  so  that  the  secretion 
may  cease.  It  is  better,  however,  in  all  cases  to  make  an  opening  through  the 
skin  and  to  treat  the  cyst  by  drainage. 


INFLAMMATION    OP    THE  BBEAST. 


Inflammation  of  the  Breast  may  take  place  at  any  time  of  life,  but  the 
most  common  periods  are  within  a  few  days  of  birth,  at  puberty,  and  during 
lactation  in  the  adult,  especially  in  feeble  and  antemic  women.  Inflammation 
may  affect  any  one  of  the  parts  of  which  the  breast  is  composed,  and  may  be 
limited  to  this  :  thus  it  may  take  place  in  the  nipple  ;  in  the  subcutaneous 
areolar  tissue  lying  between  the  skin  and  the  gland  ;  in  the  gland  itself  ;  or  in 
that  extensive  plane  of  areolar  tissue  upon  which  the  gland  rests,  and  which 
intervenes  between  it  and  the  pectoral  muscle.  But,  although  inflammation 
commonly  affects  these  different  parts,  in  many  cases  the  whole  of  the  breast 
appears  to  be  involved,  and  no  distinct  implication  of  any  special  tissue  can  be 
made  out. 

Inflammation  of  the  Breast  in  Infants.    Mastitis  Neonatorum.— 

In  new-born  children  of  both  sexes  the  rudimentary  breast  becomes  slightly 
swoUen  about  the  third  or  fourth  day  after  birth,  and  on  squeezing  it  a  small 
quantity  of  milky  fluid  containing  colostrum  corpuscles  can  be  made  to  exude. 
The  secretion  is  most  abundant  about  the  tenth  day  and  completely  disappears 
before  a  month.  According  to  Filatow  this  phenomenon  is  absent  completely 
only  once  in  about  every  66  children.  Inflammation  of  the  breast  may  occur 
during  this  period  m  weakly  children,  especially  if  the  tender  breast  has  been 
squeezed  or  otherwise  injured  by  an  ignorant  nurse.  There  are  the  usual  signs 
ot  redness,  increased  swelling,  heat,  pain,  and  acute  tenderness.  Suppuration 
occasionally  follows,  and  the  pus  may  burrow  widely  in  the  subcutaneous 
tissue  unless  let  out  early,  and  death  may  ensue.  Erysipelas  is  an  occasional 
and  very  fatal  complication.  In  females,  mastitis  neonatorum  may  lead  to 
imperfect  development  or  deformity  of  the  nipple  in  after  life."  The  Treatment 
consists  in  the  application  of  warmth  and  moisture,  and  of  belladonna, 
bhould  suppuration  occur,  the  pus  must  be  let  out  early  by  an  incision 
radiating  from  the  nipple. 

Inflammation  of  the  Breast  at  Puberty  is  not  uncommon  in  boys  as 
well  as  girls.  It  is  subacute  in  character,  accompanied  by  some  pain,  swcUino- 
and  slight  induration.  It  scarcely  ever  ends  in  suppuration,  and  is  of  little 
importance.    It  is  best  treated  by  the  application  of  a  belladonna  plaster 

Inflammation  of  the  Nipple  and  Areola.-AYhen  the  nipple  and  areola 
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are  inflamed,  these  parts  become  conical,  red,  and  swollen,  with  much  pain, 
owing  to  the  density  of  the  subcutaneous  tissue  in  this  situation.  This  affec- 
tion, "  the  cracked  nipple  "  of  nurses,  usually  occurs  at  an  early  period  of 
lactation  in  delicate  women,  and  especially  with  the  first  child.  It  commences 
in  the  follicles  of  the  part,  being  accompanied  by  superficial  ulceration, 
abrasion,  and  fissures,  with  oozing  of  a  small  quantity  of  thin  sero-purifonn 
fluid.  There  is  great  pain  during  suckling — so  great,  indeed,  as  to  prevent 
the  proper  continuance  of  this  act.  It  is  usually  attended  by  a  good  deal  of 
constitutional  irritation.  In  some  instances,  the  fissured  state  of  the  nipple 
would  appear  to  precede  the  setting  in  of  inflammation  ;  in  other  cases,  the 
inflammation  is  the  primary  condition.  In  wet-nurses  the  possibility  of  the 
occurrence  of  a  primary  syphilitic  sore  communicated  by  an  infant  suffering 
from  the  congenital  form  of  the  disease  must  always  be  borne  in  mind. 

The  Treatment  is  as  follows.  The  child  must  be  taken  from  the  affected 
breast,  both  for  its  own  sake  and  the  mother's,  the  milk  being  drawn  off  by 
means  of  a  breast-pump  or  sucker.  The  general  health  must  be  attended  to  ; 
tonics  given  ;  the  infant's  mouth  examined  for  aphthse,  which,  whether  as 
cause  or  as  effect,  are  common,  and  must  be  treated  on  ordinary  medical 
principles.  If  the  nipple  be  not  fissured,  it  should  be  covered  with  flexible 
collodion,  or  painted  with  an  astringent ;  a  solution  of  nitrate  of  silver, 
catechu,  or  tannin  is  the  best.  If  it  be  fissured,  a  pointed  stick  of  nitrate  of 
silver  must  be  applied  to  the  bottom  of  the  crack  daily,  or,  if  deep,  its  base 
may  be  divided  by  drawing  a  lancet  along  it.  A  nipple-shield,  through 
which  the  child  can  suck,  will  often  be  found  useful  in  preventing  a  recurrence 
after  the  fissure  has  been  cured. 

Aljscess  of  the  Areola  not  unfrequently  occurs  in  suclding  women, 
with  the  ordinary  signs  of  local  inflammation,  terminating  in  circumscribed 
suppuration.  The  Treatment  consists  in  the  application  of  warm  belladonna 
or  lead  lotion,  and  opening  the  abscess  early.  In  doing  this,  care  should  be 
taken  that  the  cut  be  made  from  the  centre  of  the  nipple  towards  the  circum- 
ference of  the  areola,  so  as  not  to  divide  the  lacteal  ducts. 

Small  follicular  inflammations  and  abscesses,  varying  in  size  from  a  pin's 
head  to  a  cherry,  are  common  in  middle-aged  women,  independently  of  lacta- 
tion. They  often  excite  alarm,  and  occasion  some  pain.  They  are  usually 
readily  relieved  by  belladonna  and  glycerine  or  warm  lead  lotion,  followed  by 
the  touch  of  the  point  of  a  lancet. 

Eczema  of  the  Hippie. — The  nipple  and  the  areola  are  not  uncommonly 
the  seat  of  very  chrouic  and  obstinate  eczema.  The  eruption  may  extend  to 
the  sun-ounding  skin.  The  cause  of  this  condition  is  not  always  evident,  but 
in  some  cases  it  is  the  precursor  of  cancer  of  the  breast.  (See  Cancer  of  the 
Breast.)  It  not  unfrequently  attacks  both  sides.  The  Treatment  is,  as  a  rule, 
very  unsatisfactory.  The  nipple  must  be  carefully  washed  with  tepid  water. 
Glycerine  of  borax,  boracic  acid  ointment  with  one  drachm  of  extract  of 
belladonna  to  each  ounce,  carbonate  of  lead  ointment,  and  lead  lotion  may  be 
tried,  and  often  are  of  use.  Painting  the  inflamed  area  occasionally  with  a 
strong  solution  of  nitrate  of  silver  may  sometimes  prove  beneficial. 

Inflammation  op  the  Breast,  which,  as  it  generally  occurs  in  nursing 
mothers,  and  terminates  in  su2)puration,  is  usually  called  Milk  Abscess, 
may  occur  in  three  situations  :  1,  in  the  Subcutaneous  Areolar  'i'issuc.  Supra- 
mammary  Abscess ;  2,  in  the  Gland  itself,  Mammary  Abscess ;  and  3, 
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in  the  Areolar  Tissue  between  the  Mammary  Gland  and  the  Pectoralis  Major, 
Submammary  Abscess. 

1.  Inflammation,  followed  by  Abscess,  of  the  Subcutaneous  Areolar 
Tissue  of  the  Breast,  though  common  during  lactation,  occurs  more 
frequently  than  any  other  form  of  inflammation  in  this  region  at  other  periods 
of  life,  more  particularly  about  the  age  of  puberty.  Its  symptoms  are  those  of 
simple  acute  inflammation,  dilfering  in  no  way  from  abscess  of  this  kind  in 
other  situations,  except  that  it  is  always  distinctly  circumscribed. 

2.  Inflammation  of  the  Mammary  Gland,  Acute  Mastitis,  is  the 
most  common  form  met  with.  It  arises  almost  always  in  connection  with 
lactation.  Of  228  cases  recorded  by  Nunn,  Bryant,  and  Billroth,  181  occurred 
dming  suckling,  13  during  pregnancy,  and  34  independently  of  these 
conditions.  It  is  most  common  in  primiparas,  the  tendency  to  it  diminishing 
with  each  confinement.  The  right  breast  is  more  commonly  affected  than  the 
left,  and  occasionally  it  is  double.  The  causes  of  the  inflammation  are  by  no 
means  certain.  It  has  been  supposed  to  be  due  to  obstruction  of  a  duct,  and 
such  an  explanation  is  no  doubt  a  very  possible  one,  but  there  is  no  definite 
evidence  in  support  of  it.  The  fact  that  it  is  very  frequently  preceded  by  a 
sore  nipple  would  suggest  the  possibility  of  its  being  due  to  extension  from 
this,  either  by  the  lymphatics  or  ducts.  It  most  commonly  commences  during 
the  first  four  weeks  after  labour,  or  if  that  period  be  passed,  towards  the  end 
of  prolonged  lactation,  especiaUy  in  weakly  women.  Hence  it  is  very  common 
amongst  the  poorer  classes,  amongst  whom  it  is  not  rare  to  find  children  of 
from  one  to  two  years  old  still  at  the  breast.  It  is  rarely  met  with  in  mothers 
who  do  not  nm-se  their  own  children,  a  fact  which,  as  Billroth  points  out,  is 
somewhat  opposed  to  the  theory  that  its  common  cause  is  obstruction  to  the 
flow  of  milk.  The  whole  gland  is  rarely  affected,  but  should  this  happen,  it 
gives  rise  to  great  swelling  of  the  breast,  with  severe  aching  and  lancinating 
pain,  and  much  constitutional  disturbance,  with  considerable  elevation  of 
temperature.  Much  more  often  one  lobe  only  becomes  inflamed,  most 
commonly  at  the  outer  or  lower  border  of  the  gland.  The  local  signs  are 
then  proportionately  limited,  and  occasionally  the  inflammation  subsides 
without  reaching  the  stage  of  suppuration.  As  Velpeau  has  pointed  out,  one 
lobule  after  another  may  become  inflamed,  so  that  a  succession  of  abscesses 
forms  in  different  parts  of  the  gland.  As  the  inflammation  advances  to 
suppuration,  the  skin  is  reddened,  assumes  a  dusky  hue,  becomes  glazed,  has  a 
peculiar  greasy  appearance,  and  pits  on  pressure.  There  is  marked  febrile 
disturbance,  and  sometimes  a  rigor.  When  matter  has  formed,  the  tension  of 
the  superficial  parts  with  oedema  and  fluctuation,  perhaps  deep-seated, 
determine  its  presence. 

3.  Inflammation  in  the  Areolar  Tissue  between  the  Mamma  and 
the  Pectoral  Muscle  is  of  less  frequent  occurrence  than  the  other  forms  of 
mammary  inflammation.  It  arises  in  some  cases  apparently  independently  of 
any  affection  of  the  gland  itself ;  but  in  most  cases,  as  Billroth  suggests,  it  is 
probably  due  to  inflammation  and  suppuration  of  a  deep  lobule  of  the  mamma. 
In  whatever  way  it  arises,  the  inflammation  diffuses  itself  over  the  whole  of 
the  areolar  layer,  and  almost  invariably  runs  into  abscess  with  considerable 
rapidity,  giving  lise  to  severe  pain,  of  a  deep,  heavy,  and  throbbing  character, 
much  increased  by  moving  the  arm  and  slioulder,  and  attended  by  swelling, 
oedema,  and  a  slight  red  blush  upon  the  skin.  The  breast  becomes  prominent. 
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and  is  conical  and  projecting,  the  whole  organ  being  pushed  forwards  by  the 
pressure  from  behind  ;  it  is  not  readily  movable  on  the  pectoral  muscles,  the  sub- 
cutaneous veins  become  engorged,  and  at  last  abscess  forms.  It  is  not  always 
easy  in  these  cases  to  determine  whether  suppuration  has  taken  place  or  not, 
the  depth  at  which  the  pus  forms  rendering  it  impossible  in  the  early  stages 
to  detect  fluctuation  ;  its  presence  may,  however,  be  suspected  on  the  occur- 
rence of  deep-seated  throbbing  pain,  subcutaneous  oedema,  and  some  superficial 
redness.  The  abscess  at  last  points  at  some  part  of  the  margin  of  the  gland, 
usually  at  its  lower  and  outer  side,  to  which  point  the  matter  seems  to  gravi- 
tate ;  after  a  time,  however,  it  will  commonly  appear  at  other  points  of  the 
circumference  of  the  gland,  beyond  which  it  always  extends,  seldom,  if  ever, 
perforating  the  structure.  A  series  of  four  or  five  apertures,  forming  a  circle 
round  the  breast,  may  thus  form,  and  it  very  commonly  happens  that  these 
contract  into  sinuses,  which  are  by  no  means  easily  closed. 

Treatment. — In  the  treatment  of  puerperal  mastitis,  it  must  be  borne  in 
mind  that  we  have  to  deal,  ahnost  invariably,  with  delicate  anaemic  women, 
weakened  by  recent  parturition.    It  is  therefore  obvious  that  antiphlogistic 
means  of  an  active  nature  are  not  admissible  ;  and  the  best  plan  of  treatment 
consists  in  keeping  up  the  strength  of  the  patient  by  constitutional  support, 
at  the  same  time  that  the  inflammation  is  checked  by  topical  antiphlogistic 
measures.    The  first  thing  to  be  done  is  to  prevent  if  possible  the  occurrence 
of  suppuration  ;  if  this  can  be  accomplished,  which  is,  however,  rarely  the  case, 
much  will  be  gained.    In  order  to  efifect  this,  the  breast  should  be  supported 
in  a  sling,  so  as  to  lessen  congestion  of  it ;  the  arm  at  the  same  time  being 
fixed  to  the  side,  in  order  to  prevent  traction  of  the  pectorals  and  movement 
of  the  submammary  areolar  tissue.    If  the  patient's  strength  be  good,  leeches 
may  be  put  on,  but  these  are  rarely  admissible.    Hot  fomentations  should  be 
assiduously  applied  from  the  first,  and  the  whole  breast  painted  with  equal 
parts  of  glycerine  and  extract  of  belladonna ;  at  the  same  time  the  milk 
should  be  drawn  ofi'  by  means  of  a  breast-pump  or  sucker,  the  child  being  put 
only  to  the  unaffected  breast  or  weaned,  and  an  occasional  saline  purgative 
administered.    When  suppuration  is  impending,  the  application  of  fomenta- 
tions may  be  continued,  the  patient  being  allowed  a  more  hberal  supply  of 
nourishment,  with  a  moderate  quantity  of  malt  liquor  ;  and,  as  soon  as  matter 
can  be  felt,  it  should  be  cut  down  upon  and  let  out  by  an  aperture  in  the  most 
dependent  position.   The  incision  must  always  be  in  a  Hne  radiating  from  the 
nipple,  so  as  to  avoid  needlessly  damaging  the  ducts.    It  is  of  great  import- 
ance that  the  pus  should  be  let  out  early,  by  an  opening  into  the  lowest  part 
of  the  abscess.    A  good-sized  drainage-tube  should  then  be  inserted,  and  some 
efficient  antiseptic  dressing  applied.    If  these  precautions  be  not  taken,  the 
pus  burrows  deeply,  diJi'using  itself  through  the  areolar  tissue,  under,  beyond, 
and  around  the  gland,  opening  at  several  points,  and  leaving  long  fistulous 
tracks  perforating  the  breast  in  various  directions.    AVheu  suppuration  is 
going  on,  the  patient's  strength  must  be  supported  with  tonics,  the  mineral 
acids,  bark,  or  quinine.    Stimulants  may  be  given  as  required,  and  plenty  of 
nourishment  supplied.    Should  sinuses  form  in  a  case  of  mannnary  abscess 
they  will  usually  close  if  the  child  be  weaned,  and  lactation  stopped.  Should 
they  not  do  so,  the  employment  of  pressure  and  the  use  of  stimulating  injec- 
tions with  attention  to  the  general  health  will  usually  in  time  bring  about  a 
cure.    Lacteal  fistida  is  a  very  rare  consequence  of  a  mammary  abscess.  It 
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closes  readily  when  lactation  has  ceased.  In  cases  of  submammary  abscess, 
the  incision  must  be  free,  and  a  large  drainage-tube  should  be  used.  Sinuses 
of  an  intractable  kind  more  commonly  follow  this  than  the  other  forms  of 
mammary  abscess.  In  the  event  of  their  proving  rebellious,  it  has  been  pro- 
posed to  slit  them  up  by  free  incisions  directed  towards  the  nipple  ;  but  this 
is  unnecessarily  severe  practice,  and  may,  I  believe,  in  all  cases  be  avoided.  It 
will  often  be  found  that  the  delay  in  healing  is  due  partly  to  the  existence  of 
a  cavity  beneath  the  mamma  which  is  imperfectly  drained  by  the  sinuses. 
Under  these  circumstances,  the  orifices  of  the  sinuses  should  be  enlarged  with 
a  knife,  and  the  tracks  dilated  with  the  finger.  They  should  then  be  scraped 
with  a  sharp  spoon  to  remove  the  unhealthy  granulation-tissue,  after  which 
they  should  be  cleaned  with  a  piece  of  sponge  soaked  in  chloride  of  zinc  solu- 
tion (gr.  40  to  Bj),  held  in  a  pair  of  sinus-forceps.  A  drainage-tube  should 
then  be  inserted  into  each,  and  gradually  shortened  at  each  dressing.  In 
some  cases  healing  is  promoted  by  the  introduction  of  a  smaU  quantity  of 
iodoform.  The  worst  submammary  sinuses  may  usually  be  speedily  made  to 
close  by  this  treatment. 

Chronic  Inflammation  of  the  Breast. — Chronic  Interstitial  Mas- 
titis.— A  form  of  chronic  interstitial  inflammation  of  the  breast,  affecting 
usually  only  a  hmited  part  of  the  gland,  is  not  uncommonly  met  with  in 
women  past  middle  hfe,  and  is  of  great  importance  from  the  resemblance  it 
bears  in  its  clinical  features  to  scirrhous  cancer.  The  condition  was  first 
accm-ately  described  by  Cruveilhier  under  the  name  of  "  fibrous  bodies  "  (corps 
fibreux)  in  the  breast ;  and  since  his  time  it  has  received  many  other  names 
such  as  DiflPuse  Fibroma  or  Hard  Elephantiasis  (Virchow),  Lobular  Hyper- 
trophy (Sir  A.  Cooper),  Knotty  or  Nodular  Induration  (Billroth),  Cirrhosis  of 
the  Mamma,  Benign  Induration,  &c.  "  Chronic  lobular  interstitial  mastitis  " 
is,  however,  the  best  name  that  can  be  applied  to  it,  as  it  correctly  indicates 
the  nature  of  the  affection. 

The  pathological  appearances  are  very  minutely  described  by  Virchow.  In 
the  earhest  stage,  which  is  evidently  inflammatory,  the  acini  and  ducts  of  the 
gland  show  no  change  beyond  a  shght  increase  in  the  epithelium.  The  con- 
nective tissue  of  the  affected  lobule  is  infiltrated  with  small  round  cells,  Avhich 
are  most  numerous  in  the  immediate  neighbourhood  of  the  acini.  In  the 
second  stage  the  new  cells  undergo  development  into  dense  fibrous  tissue,  like 
that  of  a  cicatrix.  This  is  accompanied,  as  in  similar  processes  elsewhere,  by 
shrinking  of  the  tissue.  The  acini  and  ducts  in  the  aflTected  area  are  thus 
pressed  upon.  The  epithelium  undergoes  fatty  degeneration,  and  is  for  the 
most  part  absorbed,  and  thus  a  number  of  the  acini  are  finally  obliterated. 
Here  and  there,  however,  small  retention-cysts  form,  chiefly  from  the  ducts 
which  have  been  constricted  in  places  by  the  contracting  fibroid  tissue,  while 
at  the  same  time  there  has  been  a  slight  increase  of  secretion  owing  to  the 
chronic  inflammatoiy  process  going  on  in  the  surrounding  areolar  tissue. 
These  cysts  seldom  reach  a  size  larger  than  that  of  a  mustard-seed,  owing  to 
the  density  of  the  tissue  by  which  they  arc  surrounded.  The  disease  is  very 
commonly  limited  to  a  siugle  lobule  of  the  mamma.  Occasionally,  however, 
It  may  be  more  diffused,  and  in  such  cases  when  the  stage  of  shrinkinc  is 
reached,  the  gland  may  become  shrivelled  and  considerably  reduced  in  size. 
The  nipple  may  be  retracted  as  the  breast  shrinks,  thus  still  further  increasing 
the  resemblance  to  atrophic  scirrlms. 
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The  causes  of  the  condition  are  very  obscure.  It  is  frequently  associated 
with  some  menstrual  disturbance,  and  is  not  uncommonly  met  with  at  the 
change  of  life.    It  is  most  common  in  women  who  have  borne  children. 

The  sijmptoms  consist  of  the  gradual  formation  of  a  tough,  hard  nodule  in 
the  breast,  usually  situated  in  the  peripheral  part,  tolerably  clearly  circum- 
scribed, and  of  rounded  form.  In  size  it  may  vary  from  a  marble  to  a 
pigeon's  egg,  seldom  being  larger.  It  may  distinctly  increase  in  size  at  the 
menstrual  periods,  and  diminish  in  the  intervals.  Its  surface  is  often  slightly 
nodular,  the  nodules  being  formed  by  the  small,  tense  cysts  already  mentioned. 
If  it  be  grasped  and  gently  pulled  upon  with  one  hand  while  the  nipple  is 
held  with  the  other,  so  as  to  make  the  ducts  passing  from  it  tense,  it  can 
easily  be  recognized  that  it  is  part  of  the  mamma,  and  not  an  isolated  tumour. 
On  pinching  up  the  skin  over  it,  a  dimple  may  form,  as  the  areolar  tissue  of 
the  subcutaneous  at  is  continuous  with  that  penetrating  between  the  lobules 
of  the  mamma,  which  is  involved  in  the  interstitial  inflammation.  A  similar 
nodule  may  not  unfrequently  be  found  either  in  another  part  of  the  same 
breast  or  on  the  opposite  side.  The  disease  may  be  painless,  or  may  be 
associated  with  severe  neuralgia,  worse  during  the  menstrual  period.  In  the 
early  stages  there  may  be  slight  tenderness,  but  this  is  seldom  marked,  and  is 
often  wanting  when  shrinking  is  far  advanced.  There  may  in  some  cases 
be  a  slight  enlargement  of  the  axillary  glands. 

The  diagnosis  will  be  considered  more  specially  with  reference  to  cancer  and 
adenoma.  When  it  occurs  below  the  age  at  which  cancer  is  met  with,  its 
recognition  does  not  as  a  rule  present  great  diflBculty.  From  adenoma  it  is 
distinguished  by  observing  its  less  defined  outline,  and  its  connection  with  the 
nipple,  showing  that  it  is  actually  an  altered  piece  of  the  mammaiy  gland,  and 
not  an  encapsuled  tumour.  If  more  than  one  lobule  be  affected,  the  diagnosis 
is  more  easy,  as  all  true  tumours  of  the  mamma  are  primarily  single.  From 
a  simple  cyst  it  can  usually  be  distinguished  by  its  more  leathery  feel  and  less 
defined  outline,  but  the  diagnosis  is  not  always  possible.  "When  from  the  age 
of  the  patient,  the  multiplicity  of  the  tumours,  the  duration  of  the  disease,  or 
from  its  general  features,  it  can  be  certainly  stated  that  it  is  not  a  cancer,  it 
may  be  left  to  time  to  determine  its  nature,  but  should  there  be  the  slightest 
doubt  in  the  mind  of  the  Surgeon  that  it  is  mahgnant,  it  is  his  duty  to  cut 
deeply  into  it  without  delay,  and  remove  a  piece  for  microscopic  examination. 

No  treatment  exerts  much  influence  on  the  progress  of  the  disease,  but  this 
is  of  less  consequence,  as  beyond  the  neuralgic  pain  sometimes  accompanying 
it,  and  the  mental  anxiety  it  often  causes  the  patient,  it  is  not  likely  to  give 
rise  to  any  inconvenience.  Blistering,  prolonged  painting  with  iodine,  and  other 
forms  of  counter-irritation,  produce  little  or  no  effect.  Belladonna  may  be 
applied  to  relieve  the  pain.  Pressure  may  possibly  be  of  service  in  some  cases. 
Probably  the  cases  of  so-called  adenoma  or  cancer  cured  by  pressure  were  in 
reality  merely  chronically  inflamed  lobules.  Should  it  seriously  annoy  the 
patient,  the  affected  lobule  may  be  removed.  If  the  breast  is  widely  aflfected, 
no  operative  interference  should  be  undertaken.  In  operating  in  these  cases 
the  incision  should  be  placed  so  that  if  the  disea.se  be  cancerous  the  whole 
mamma  may  be  removed  by  enlarging  the  wound. 

Chronic  Abscess  op  the  Breast  may  assume  two  forms  :  the  Submam- 
mary and  the  Mammary  or  Encysted. 

Chronic  Submammary  Abscess  of  the  breast  may  occur  at  all  ages,  in 
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the  single  or  in  the  married.  It  appears  in  the  subinammary  areolar  tissue, 
often  without  any  external  exciting  cause,  but  as  a  consequence  of  impaired 
health,  in  strumous  or  cachectic  females,  and  is  often  connected  with  uterine 
derangement.  It  may  attain  a  very  large  size,  and,  pushing  the  mammary 
gland  forwards,  it  gives  the  breast  a  conical,  pointed  shape.  Fluctuation  soon 
becomes  apparent,  and  the  ordinary  local  signs  of  chronic  or  cold  abscess 
disclose  themselves.  Chronic  abscesses  in  this  situation  may  arise  also  in 
connection  with  caries  or  necrosis  of  a  rib. 

The  Treatment  of  chronic  submammary  abscess  of  the  breast  consists  in 
making  a  free  outlet  for  the  pus  in  a  dependent  situation,  keeping  it  open  with 
a  drainage-tube,  and  dressing  it  by  some  efficient  antiseptic  method ;  at  the 
same  time  that  the  general  health  is  improved  with  iron  or  cod-liver  oil. 

Chronic  Encysted  Abscess  of  the  breast  is  a  disease  of  great  importance, 
inasmuch  as  it  closely  simulates  various  tumours  in  this  situation  ;  so  much 
so,  indeed,  that  it  is  only  with  extreme  difficulty  that  the  diagnosis  is  eflFected 
in  some  cases.  The  breast  has  in  numerous  instances  been  amputated  on  the 
supposition  of  its  being  the  seat  of  tumour,  when  the  disease  was  merely  a 
very  chronic  thick-walled  abscess.  This  form  of  abscess  usually,  but  not  in- 
variably, commences  as  the  result  of  pregnancy,  whether  complete  parturition 
or  miscarriage  take  place  ;  sometimes  as  a  consequence  of  lacteal  inflamma- 
tion, but  usually  without  any  injury  or  other  direct  local  cause.  An  indurated 
indolent  swelling  forms,  and  this  may  gradually  soften  in  the  centre  ;  but 
fluctuation  may  for  a  long  time  be  very  indistinct,  and  even  absent,  being 
obscm'ed  by  the  thick  wall  of  indurated  tissue  surrounding  the  collection  of 
pus.  It  is  owing  to  the  dense  inflammatory  induration  of  the  surrounding 
tissues,  that  the  chronic  encysted  abscess  is  so  commonly  mistaken  for  a  solid 
tumour.  It  is  in  general  not  very  distinctly  circumscribed,  and  of  but  moderate 
magnitude  ;  after  a  time  it  remains  stationary  during  a  space  of  many  months 
or  but  slowly  increases  with  but  little  pain  ;  it  is  not  unfrequently  attended 
with  retraction  of  the  nipple. 

Diagnosis. — The  error  of  mistaking  a  chronic  abscess  for  a  tumour  may 
commonly  be  avoided  by  attention  to  the  following  points  :  1,  that  the  exist- 
ence of  an  abscess  is  almost  invariably  preceded  by  parturition  or  miscarriage  : 
2,  that  there  is  more  or  less  oedema  of  the  subcutaneous  areolar  tissue  covering 
it ;  3,  that,  although  it  is  of  slow  formation  and  without  pain,  it  is  not  dis- 
tinctly circumscribed,  but  gradually  fuses  in  an  irregular  manner  into  the 
neighbouring  tissues ;  4,  that  it  is  not  freely  movable,  but  rather  incorporated 
with  adjacent  parts  ;  5,  that  elasticity,  or  even  deep  fluctuation,  may  be 
commonly  felt  at  one  part  of  it ;  and  G,  in  hard  cancer,  which  it  most  closely 
resembles,  the  circumference  is  softer  than  the  centre.  In  a  chronic  abscess 
or  any  fluid  tumour,  the  centre  gives  the  least  sense  of  resistance.  Should 
there  be  the  least  doubt  in  the  case,  the  introduction  of  an  exploring  trochar, 
by  giving  issue  to  a  drop  of  pus,  will  always  determine  its  true  nature  ; 
indeed,  this  simple  means  of  diagnosis  should  never  be  neglected  in  any  case 
in  which  there  is  reason  even  to  suspect  the  possibility  of  the  apparent  tumour 
of  the  breast  being  in  reality  an  abscess. 

Treatment. — The  abscess  should  be  opened  as  soon  as  recognized,  and  if  of 
sufficient  size  a  drainage-tube  should  be  inserted.  Should  the  mass  of  indurated 
tissue  surrounding  the  pus  be  very  large  and  dense,  a  free  incision  carried 
through  it  will  usually  hasten  its  disappearance. 
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In  all  cases  of  chronic  abscess  of  the  breast,  but  more  particularly  in  tlie 
sub-mammary,  the  arm  should  be  kept  at  perfect  rest  in  a  sling  or  bandaged 
to  the  side. 

Tubercle  of  the  Breast. — A  few  cases  of  tubercle  of  the  breast  have 
been  recorded  by  Duret,  Dubar,  Habermaas  and  others.  The  disease  com- 
mences as  an  indurated  nodule  in  the  gland  which  gradually  softens.  On 
opening  the  chronic  abscess  thus  formed  curdy  pus  is  let  out  and  the  cavity 
contracts  but  refuses  to  heal.  Other  centres  of  suppuration  may  form,  and  in 
some  of  the  cases  amputation  of  the  breast  has  become  necessary  to  remove  the 
disease.  In  most  of  the  cases  there  has  been  tubercular  disease  of  the  lungs. 
The  lymphatic  glands  in  the  axilla  have  been  enlarged  in  some.  Habermaas 
has  in  two  cases  demonstrated  the  presence  of  the  tubercle  bacillus  in  the 
diseased  tissues.  The  disease  is  evidently  very  rare,  but  it  possibly  has  been 
overlooked,  in  many  cases  being  described  as  chronic  abscess.  The  treatment 
consists  in  opening  the  abscess  and  scraping  away  the  diseased  tissues.  If 
this  fails,  and  the  abscesses  are  multiple,  amputation  of  the  breast  is  the  best 
treatment. 

Syphilitic  Disease  op  the  Mamma. — Primary  Sores  on  the  nipple 
have  already  been  mentioned.  Gummata  have  been  described  in  the  mamma, 
and  a  few  cases  recorded.  Billroth,  however,  does  not  regard  the  evidence  of 
their  occurrence  as  conclusive.  There  is  no  doubt  that  if  they  do  occur  they 
are  of  extreme  rarity. 

TUMOUKS    OF    THE  BEEAST. 

The  study  of  the  various  tumours  of  the  female  breast,  more  especially  from 
a  diagnostic  point  of  view,  is  of  the  first  importance  to  the  practical  Surgeon  : 
for  though  it  might  be  supposed  that  it  would  be  easy,  if  not  to  recognize  the 
minuter  shades  of  pathological  difference  between  morbid  growths  so  super- 
ficially situated,  at  all  events  to  diagnose  the  malignant  from  the  non-malig- 
nant affections,  yet  in  practice  nothing  is  more  difficult  in  many  cases  ;  and 
it  not  only  requires  great  experience,  but  a  most  intimate  acquaintance 
with  the  special  course  and  symptoms  of  each  particular  disease,  to  come  to  a 
coi-rect  conclusion  as  to  its  nature.  Even  with  all  the  light  which  exjjerience 
and  a  careful  examination  of  the  characters  of  the  tumour  may  throw  upon 
the  nature  of  the  disease,  it  will  be  impossible  for  the  Surgeon  to  avoid 
occasional  errors  in  diagnosis. 

The  first  thorough  classification  of  the  dififerent  varieties  of  simple  tumours 
that  develop  in  the  mammary  gland  was  made  by  Sir  Astley  Cooper,  and  this 
important  department  of  surgical  pathology  was  subsequently  much  extended 
by  the  researches  of  Velpeau,  Birkett,  and  Paget.  Since  the  improvements 
in  the  methods  of  investigation  have  led  to  a  more  perfect  anatomical  classi- 
fication of  tumours,  the  confusion  that  formerly  sniToundcd  this  very  intricate 
subject  has  been  to  a  great  extent  cleared  up  by  the  labours  of  Virchow, 
Billroth,  Oh-oss,  and  others.  The  microscopic  characters  of  the  various 
tumours  of  the  breast  are  now  accurately  determined  and  generally  agreed 
upon,  but  confusion  still  remains  in  the  nomenclature  which  time  alone  can 
remove.  In  describing  the  various  tumours  of  the  l)rcast  I  shall  follow  the 
order  adopted  in  the  chapter  on  tumours  in  general. 
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NON-MALiaNANT  TUMOURS. 

Cysts  of  the  Breast  are  of  common  occurrence.  They  occur  either  as 
independent  tumours,  or  in  conjunction  with  solid  growths.  To  the  former 
class  belong  Retention-Cysts,  Serous  Cysts,  and  Parasitic  Cysts  ;  to  the  latter, 
the  cysts  met  with  in  "  cysto-sarcoma,"  and  the  cysts  in  soft  sarcomata. 

1.  Retention-Cysts. — These  are  formed  by  the  gradual  dilatation  of  the 
acini  or  ducts  of  the  mammary  gland.  The  "  galacioceh,'"  already  described 
(p.  744),  belongs  properly  to  this  class  of  tumour.  It  is  produced  solely  by 
obstruction  to  the  exit  of  the  natural  secretion  during  lactation.  The  reten- 
tion-cysts formed  in  the  mamma  at  other  times  never  contain  milk.  The 
fluid  that  distends  them  is  usually  thick,  sometimes  almost  mucous  in  appear- 
ance, and  usually  of  a  brownish  yellow  or  brown  colour,  and  more  or  less 
turbid.  It  is  an  abnormal  secretion  from  the  gland-tissue.  In  galactocele 
the  sole  cause  of  the  condition  is  obstruction  of  a  duct,  but  in  the  cysts  we 
are  now  considering,  abnormal  secretion  is  the  primary  factor  in  the  pro- 
duction of  the  disease.  The  walls  of  these  cysts  are  composed  of  a  layer  of 
connective  tissue  of  variable  thickness,  containing  usually  an  abundant  supply 
of  capillary  vessels.  They  are  lined  internally  by  a  layer  of  epithelium, 
either  cubical,  somewhat  resembling  that  of  the  normal  acini,  or  columnar, 
like  that  of  the  ducts. 

As  before  stated,  cysts  of  this  class  are  frequently  met  with  in  lobules  of  the 
mamma  affected  by  chronic  interstitial  inflammation  (p.  749).  They  are 
usually  multiple,  and  seldom  reach  any  great  size.  They  are  also  not 
uncommon  in  the  indm-ated  and  atrophied  breasts  of  old  women,  and  when 
met  with  under  these  circumstances  have  been  termed  "  involution  cysts:'' 

Eetention-cysts  arising  independently  of  these  conditions,  or  glandular 
or  duct  cysts,  as  they  are  often  termed,  may  be  multiple  or  single.    As  a 
good  example  of  the  multiple  form  the  following  case  may  be  given.    A  young 
unmarried  woman,  in  order  to  quiet  a  baby  she  had  charge  of,  put  it  occa- 
sionally to  her  breast.    This  was  followed  by  some  pain  and  swelling,  and  a 
thin  yellowish  discharge  from  the  nipple.    Some  months  after,  on  examining 
the  In-east,  a  numlier  of  small  fluctuating  swellings,  the  largest  about  the  size 
of  a  hazel  nut,  could  be  felt  scattered  through  both  breasts.    They  were  most 
distinct  in  the  neighbourhood  of  the  areola.    The  discharge  continued,  and 
was  a  source  of  considerable  annoyance.    On  pressing  the  cysts  their  contents 
were  easily  squeezed  out  through  the  nipple.    The  condition  remained  un- 
changed for  about  two  years,  in  spite  of  belladonna  and  other  external 
remedies.    She  then  married  and  became  pregnant.    As  the  breasts  enlarged, 
the  abnormal  discharge  gradually  ceased,  and  after  her  confinement  she  was 
able  to  nurse  her  child  without  difficulty. 

Single  cysts  of  the  same  nature  are  not  uncommonly  met  with,  and  may 
attain  a  considerable  size.  They  form  rounded  or  lobulated  tumours,  usually 
imperfectly  defined  and  painless,  or  nearly  so.  When  their  contents  can  be 
squeezed  out  at  the  nipple  they  are  usually  soft  and  fluctuating.  Should  the 
duct  become  completely  or  partially  blocked  either  from  inflammatory  indura- 
tion of  the  surrounding  tissue  or,  as  in  a  case  recorded  by  Kogeau,  by  a  small 
papillary  growth  springing  up  in  its  interior,  the  cyst  increases  more  rapidly 
in  size,  and  becomes  so  tense  as  to  be  easily  mistaken  for  a  solid  tumoui-. 
The  causes  of  these  cysts  are  uncertain.    They  seem,  usually  to  arise  from 
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some  injmy  or  irritation  of  the  breast.  Butlin,  who  has  puljlished  some 
interesting  observations  on  tliese  cysts,  states  that  they  most  commonly  occur 
after  thirty-five,  in  women  who  have  borne  children,  and  in  several  cases  appear 
to  have  arisen  as  the  result  of  a  blow.  In  some  cases  they  may  possibly  be 
associated  with  some  uterine  affection. 

Cysts  of  this  kind  may  become  the  seat  of  intra-cystic  growihs,  composed  of 
delicate  branching  papillse,  covered  with  epithelium  of  the  same  character  as 
that  lining  the  cyst-wall.  These  may  at  last  completely  iill  the  cavity,  con- 
verting it  into  a  solid  tumour.  These  vascular  papillae  readily  bleed,  and 
have  probably  been  the  source  of  the  bloody  fluid  which  has  been  described  as 
escaping  from  the  nipple  in  some  of  these  cases.  It  is  possible  that  these 
tumours  may  become  malignant,  and  be  the  starting-point  of  a  peculiar  fonn 
of  cancer  with  columnar  epithelium,  occasionally  met  with  in  the  breast,  to  be 
subsequently  described. 

2.  Serous  Cysts  of  the  Breast. — These  are  believed  to  be  formed,  as 
elsewhere,  by  dilatation  of  the  lymph-spaces  of  the  areolar  tissue,  the  waU  of 
the  cyst  being  formed  of  the  surrounding  connective  tissue  pressed  together 
and  subsequently  thickened  by  new  growth.  The  evidence  of  this  mode  of 
growth  is  not  by  any  means  perfect,  but  it  seems  the  only  possible  explanation 
of  their  structure.  Their  walls  are  composed  of  delicate  areolar  tissue,  lined 
internally  with  flattened  endothelial  cells  like  those  of  a  lymphatic  vessel. 
The  contents  are  usually  clear  yellowish  serous  fluid,  but  may  sometimes  be 
brownish  or  turbid,  from  the  admixture  of  blood,  and  in  some  cases  cholesterine 
is  present.  These  cysts  are  usually  single,  sometimes  they  are  loculated  and  in 
other  cases  multiple.  They  are  usually  about  the  size  of  a  filbert  when  first 
noticed,  and  may  remain  small  for  a  great  length  of  time,  but  in  other  cases 
they  gradually  increase  until  they  may  contain  several  ounces  of  fluid.  They 
then  become  very  tense,  so  much  so  in  fact  that  fluctuation  is  no  longer 
present.  The  true  serous  cyst  is  almost  invariably  seated  in  the  submammaiy 
areolar  tissue,  or  at  one  margin  of  the  breast,  very  rarely  in  the  glandular 
substance. 

Unilocular  cysts  of  the  breast  occasionally  attain  an  immense  size,  at  the 
same  time  that  their  walls  remain  thin  and  supple.  In  these  cases  the  skin 
covering  them  may  become  thinned  and  translucent,  constituting  the  condition 
which  has  been  termed  hydrocele  of  the  Ircast. 

The  simple  serous  cysts  never  develop  intra-cystic  growths.  In  some  rare 
cases  calcification  of  the  cyst- wall  has  been  observed. 

8.  The  true  Hydatid  Cyst  is  extremely  rare,  but  has  been  met  with  in  the 
mamma.  The  simple  serous  cyst  was  described  by  Sir  A.  Cooper  under  this 
name. 

The  Diagnosis  of  a  cyst  of  tlie  breast  may  usually  be  effected  by  feeling 
the  globular  elastic  tumour  under  the  skin  ;  the  mammary  gland  being  movable 
and  not  adherent  to  any  of  the  adjacent  structures.  Cysts  being  connected 
with  the  mammary  tissue  drag  upon  the  nipple  when  moved  away  from  it. 
This  is  recoguized  by  holding  the  nipple  lightly  while  the  tumour  is  drawn 
away  with  the  other  hand,  when  the  connection  between  them  will  be  clearly 
perceptible.  In  those  cases,  however,  in  which  the  tumour  lies  deeply,  the 
diagnosis  may  not  so  readily  be  made,  more  especially  from  tumours  containing 
cysts  or  cancer.  In  fact,  nothing  is  more  easy  than  to  diagnose  the  true 
nature  of  a  superficially  seated,  lax-walled  cyst ;  nothing  is  more  difficult  than 
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to  recognize  it  when  tense  and  deeply  seated  towards  the  under  surface  of  the 
mammary  gland  (Fig.  787)  ;  for,  the  whole  thickness  of  the  gland  intervening 
between  the  cyst  and  the  finger,  the  sense  of  elasticity  is  lost  and  a  solid  feel 
communicated,  which  may  readily  mislead  even  the  most  experienced  Surgeon. 
In  a  cyst,  if  elasticity  can  be  recognised,  it  will  be-  most  distinct  in  the 
centre  ;  in  solid  tumours  the  centre  is  the  densest  part.  In  examining  the 
tumour  the  patient  should  be  placed  on  her  back,  so  that  the  mamma  is 
flattened  out  and  supported  by  the  ribs.  Elasticity  and  fluctuation  are  then 
more  easily  distinguished.  Many  errors  in  diagnosis  arise  from  neglecting 
this  simple  precaution.  Whenever  the  Surgeon  has  any  doubt  about  the 
existence  of  fluid  in  a  tumour  of  the  breast,  he  should  introduce  an  explorino- 


Fig.  7S7.— Breast  laid  opeu  after  removal,  showing  Cysts  deeply  seated  in  Mammary 
Gland,  mistaken  for  Scirrlius. 

fcrochnr ;  when,  if  the  disease  be  cystic,  the  fluid  will  be  discharged.  If  the 
tumour  prove  to  be  solid,  no  ill  consequences  will  result  from  the  simple 
puncture.  Several  instances  have  occurred  to  me  in  which,  from  the  Avaht  of 
this  precaution,  very  excellent  Surgeons  have  condemned  as  cancerous, 
tumours  of  the  breast,  which  proved  to  be  cystic. 

The  diagnosis  of  the  retention-cyst  from  the  simple  serous  cyst  is  not 
possible  unless  fluid  can  be  squeezed  from  the  nipple,  a  condition  which  of 
course  cannot  occur  in  the  serous  cyst.  If  this  sign  be  wanting,  the  nature 
ot  the  disease  may  be  recognized  in  most  cases  by  the  character  of  the  fluid. 
The  true  hydatid  cyst  is  so  rare  that  it  may  be  practically  excluded  in  making 
the  diagnosis.  It  may  be  recognized  by  the  character  of  tlie  fluid  withdrawn 
on  puncture.  This  is  clear,  containing  merely  the  faintest  trace  of  albumen 
and  has  a  specific  gravity  of  1003  to  1004.  Hooklets  may  possibly  be  found 
in  It.  Without  puncture  these  cysts  cannot  be  distinguished  from  the  other 
forms. 
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The  treatment  of  cysts  of  the  "breast  varies  according  to  theii 
number  and  size  and  the  presence  or  absence  of  intra-cystic  growths.  Small 
multiple  retention-cysts  which  can  be  emptied  through  the  nipple  sometimes 
require  no  further  treatment.  Belladonna  or  some  form  of  counter- irritation 
may  be  applied  externally  in  the  hope  of  arresting  the  abnormal  secretion,  but 
these  means  are  seldom  of  much  use.  If  the  cyst  is  larger  and  cannot  Ije 
emptied  by  pressure,  the  fluid  contents  may  be  let  out  by  jjuncturing  with  a 
small  trochar  ;  but  a  cure  cannot  usually  be  effected  in  this  way,  as  the  fluid 
re-accumulates.  Occasionally  it  will  suppurate  spontaneously,  and  is  thus  got 
rid  of.  If  the  tumour  be  single,  it  may  usually  be  cured  by  opening  it  by  a 
small  incision,  wiping  it  out  with  a  strong  solution  of  chloride  of  zinc  or 
tincture  of  iodine,  and  inserting  a  drainage-tube  under  an  antiseptic  dressing 
for  a  few  days.  If  it  seem  to  be  surrounded  by  indurated  mammary  tissue, 
it  is  best  to  dissect  it  out  and  to  remove  it  with  the  lobule  of  the  mamma  to 
which  it  is  attached.  On  doing  this  it  will  often  be  found  that  the  cyst  is 
not  single  as  was  at  first  supposed,  but  that  several  smaller  sacs  are  present 
which  have  been  concealed  by  the  larger  one.  If  the  cyst  contain  intra-cystic 
growths,  it  should  be  completely  removed  with  the  neighbouring  part  of  the 
mammary  gland.  If  the  cysts  are  multiple  they  must  be  treated  according  to 
circumstances.  If  there  are  but  two  or  three  they  may  be  treated  as  if  single, 
but  if  very  numerous  there  is  nothing  to  be  done  but  to  remove  the  breast  if 
operative  interference  is  demanded. 

Lipoma. — Fatty  tumours  have  occasionally  been  met  with  in  close  proximity 
to  the  mamma,  so  as  to  simulate  a  tumour  of  the  gland  itself.  A  little  careful 
examination  will  usually  enable  the  Surgeon  to  ascertain  that  the  gland  is  not 
implicated.    The  Treatment  of  these  tumours  presents  nothing  peculiar. 

Fibroma. — Pure  fibroma  of  the  mamma  is  very  rare.  One  case  only  has 
occurred  in  University  College  Hospital  in  the  last  fifteen  years.  The  patient 
was  a  middle-aged  woman,  and  the  tumour,  which  was  about  the  size  of  a 
hen's  egg,  was  of  stony  hardness.  It  was  thought  to  be  a  scirrhous  cancer, 
but  as  there  was  some  doubt,  a  deep  incision  was  made  into  it  befoi'e  removing 
the  breast.  It  was  found  to  be  exceedingly  dense,  creaked  under  the  knife, 
and  no  capsule  was  recognized.  After  removal  of  the  breast,  it  was  found 
to  be  clearly  defined  and  surrounded  by  a  distinct  but  dense  capsule,  from 
which  it  could  be  dissected  out,  leaving  the  mammary  tissue  untouched. 
Microscopic  examination  showed  it  to  be  composed  of  pure  dense  fibrous 
tissue,  without  a  trace  of  glandular  structure. 

Chondroma  and  Osteoma. — Tumours  of  the  breast  containing  cartilage 
have  been  recorded,  but  are  of  extreme  rarity.  Billroth  mentions  a  case  of  a 
large  sarcoma  of  the  mamma  in  which  small  nodules  of  true  bone  were  found. 

True  Adenoma,  that  is  to  say  a  tumour  composed  of  true  racemose 
glandular  tissue  closely  resembling  that  of  the  normal  mammary  gland,  is  a 
rare  form  of  growth.  In  the  few  cases  that  have  been  recorded,  the  tumour 
has  been  situated  at  the  circumference  of  the  mamma,  oval  or  lobulated  in 
form,  firm  and  elastic  in  consistence,  and  distinctly  circumscribed.  In  most 
cases  it  has  not  attained  any  considerable  size  before  removal.  To  the  naked 
eye  the  section  closely  resembles  that  of  the  normal  mammary  gland.  Micro- 
scopic examination  shows  acini  lined  with  abundant  epithelium,  presenting 
much  the  appearance  of  the  normal  gland  during  lactation.  Small  ducts 
connecting  several  acini  may  be  present,  but  there  are  no  larger  collecting 
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dncts  as  in  the  normal  mamma.  In  some  cases  cysts  have  been  present, 
formed  by  the  dilatation  of  the  acini.  Apparently  true  secretion  never  occurs 
from  the  glandular  tissue.  The  cysts  when  present  are  sometimes  filled  with 
a  creamy  fluid  formed  by  the  fatty  degeneration  of  the  epithelium.  In  the 
Museum  of  University  College  is  a  specimen  of  this  kind  of  tumour,  five 
inches  in  diameter  and  weighing  four  pounds.  It  was  removed  by  R.  Quain 
from  a  lady  aged  26  after  about  18  months'  growth.  At  the  time  of  the 
operation  the  patient  was  in  the  sixth  month  of  pregnancy.  It  was  loosely 
encapsuled  and  not  adherent  to  the  gland  or  to  the  skin.  Its  section  much 
resembles  that  of  the  pancreas  to  the  naked  eye,  and  microscopic  examination 
shows  the  structure  above  described.  It  is  distinguished  from  normal  mam- 
mary tissue  by  the  total  absence  of  fat  from  the  inter-acinous  tissue.  It  con- 
tains one  small  cyst  about  half  an  inch  in  diameter  with  some  fine  papillary 
intra-cystic  growths  projecting  into  it. 

Adeno-ribroma,   Adeno-Sarcoma,   Cysto-Sarcoma.  —  A   group  of 
tiimours  closely  related  to  each  other  pathologically,  though  differing  con- 
siderably clinically,  are  included  under  these  names.    The  essential  features 
common  to  all  are— first,  the  presence  of  spaces,  either  flattened  and  slit-like  or 
forming  distinct  cysts,  lined  with  a  small  cubical  epithelium,  usually  in  several 
layers  but  occasionally  single  (Vol.  I.,  p.  1028,  Figs.  381,  382).    The  spacts 
contain  a  variable  amount  of  fluid,  in  some  cases  so  small  in  amount  as  to  be 
scarcely  recognizable,  in  others  distending  the  cavities  into  well-marked  cysts, 
seldom  exceeding  an  inch  or  an  inch  and  a  half  in  diameter.    The  bulk  of 
the  tumour  is  composed  of  the  interstitial  tissue  between  the  epithelium- 
lined  spaces.    This  tissue  varies  from  fully  developed  fibrous  tissue  to  the 
simplest  embryonic  tissue,  and  may  jiresent  every  stage  between.    Thus  it 
may  be  composed  of  small  spindle-cells  with  numerous  fibres  between  them  ; 
of  imperfectly  developed  fibrous  tissue  infiltrated  with  small  round  cells  or 
large  spindle-cells ;  of  delicate  fibres  with  stellate  cells  and  mucous  intercellular 
substance  ;  or  of  various  combinations  of  these  structures.    Lastly,  when  the 
spaces  develop  into  cysts,  they  often  present  intra-cystic  growths  of  gi-eat 
size  forming  the  most  marked  feature  of  the  tumoiu\    These  growths  are 
formed  of  processes  of  the  interstitial  tissue  of  the  tumour  projecting  into  the 
cyst  and  are  covered  with  a  layer  of  epithelium.    They  are  often  branched, 
and  may  in  some  cases  completely  fill  the  cavity  into  which  they  grow.  They 
may  sprout  from  all  sides  at  once,  and  then  form  a  closely-packed  foliated 
mass,  without  any  clear  evidence  of  the  mode  of  growth  remaining.    In  other 
cases  a  pedunculated  mass  springs  up  from  a  single  point  in  the  cyst-wall,  and 
may  project  into  it,  still  surrounded  by  a  certain  amount  of  fluid,  or  may 
completely  fill  it,  displacing  the  fluid  and  being  surrounded  by  the  cyst-wall 
as  by  a  capsule. 

In  whatever  way  the  tumour  grows  it  remains,  as  a  rule,  completely  sur- 
rounded by  a  capsule  of  areolar  tissue,  and  forms  no  adhesions  to  the  surround- 
ing parts  unless  it  be  allowed  to  reach  such  a  size  as  to  excite  inflammation  by 
the  pressure  and  tension  it  exerts. 

Of  the  causes  and  mode  of  origin  of  these  growths  little  is  known.  Billroth 
states  that  they  commence  by  an  overgrowth  of  the  connective  tissue  sur- 
rounding the  acini  and  ducts.  But  whatever  point  they  may  commence 
m  it  is  evident  that  in  theii-  subsequent  development  the  growth  of  the 
epithelium  is  as  essential  a  part  of  the  process  as  is  that  of  the  interstitial 
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tissue.  The  presence  of  the  epithelium-lined  spaces  is  not  a  mere  accident  of 
the  growth  but  an  essential  feature  of  it.  These  tumours  are  therefore 
properly  termed  adenomata. 

The  differences  in  anatomical  structure  correspond  tolerably  accurately  to 
the  variations  in  the  clinical  course  of  the  growth.  The  more  perfect  is  the 
development  of  the  interstitial  fibrous  tissue,  the  slower  is  the  growth  of  the 
tumour  ;  the  more  embryonic  the  tissue,  the  more  rapid  is  its  progress  and  the 
greater  is  the  risk  of  its  extending  beyond  its  capsule,  infiltrating  neighbour- 
ing parts,  and  recurring  in  internal  organs,  in  fact,  running  the  course  of  a 
malignant  sarcoma  ;  a  termination  which  is,  howcA^er,  very  rare  in  these  cases. 
It  not  uncommonly  happens  that  the  tumour  appears  first  as  a  small  hard 
nodule,  evidently  with  firm  fibrous  interstitial  tissue,  and  may  remain  in  . this 
state  for  many  years,  scarcely  increasing  in  size  ;  but  after  middle  life  it  may 
suddenly  take  on  rapid  growth,  and  when  removed  its  interstitial  substance 
will  probably  consist  of  spindle-cells,  or  of  some  even  more  embryonic  tissue. 

The  brief  anatomical  sketch  above  given  wiU  sufficiently  explain  the  various 
names  bestowed  upon  this  class  of  tumours.  When  the  tumour  is  of  slow 
growth  and  firm,  it  is  often  called  the  Chronic  2Iammary  Timwur,  the  name 
originally  given  it  by  Sir  Astley  Cooper.  Abernethy,  from  the  resemblance  of 
the  section  in  some  cases  to  that  of  the  pancreas,  termed  it  the  Pancreatic 
Sarcoma.  Vidal  termed  it  partial  or  lobular  ki/perirophy  of  the  mamma.  In 
this  country  it  is  most  commonly  termed  the  Simple  Adenomxi.  The  tenn 
Adeno-fibroma  is,  however,  that  which  most  accm-ately  describes  its  anatoinical 
structure,  and  is  undoubtedly  the  best  (Vol.  I.,  p.  1028,  Fig.  381).  When  the 
interstitial  tissue  is  either  embryonic  or  undergoing  one  of  the  primary  modi- 
fications which  embryonic  tissue  manifests  in  its  development  into  fibrous 
tissue,  in  other  words,  when  it  corresponds  to  the  structure  characteristic  of  a 
sarcoma,  the  tumour  is  called  an  Adeno-sarcoma  (Vol.  I.,  p.  1028,  Fig.  382), 
and  when  stellate  ceUs  are  found,  and  the  tumour  yields  on  squeezing  an 
abundant  glairy  mucous  fluid,  ib  is  termed  Adeno-myxo-sarcoma.  When  cysts 
form  a  marked  feature  in  the  growth,  it  is  commonly  termed  a  cysto-sarcoma 
of  the  mamma,  but  other  terms  are  also  ajiplied  to  it.  Thus  Brodie  termed  it 
the  Sero-cystic  sarcoma,  and  Paget  suggested  the  name  of  Glandular  ])roliferous 
cysts.  The  term  Cysto-sarcoma  originally  suggested  by  J.  Miiller  is  so  gene- 
rally adopted,  that  it  is,  perhaps,  most  convenient  to  adhere  to  it  for  clinical 
purposes,  therefore,  these  three  fo]-ms  may  be  described  ;  the  Adeuo-fibroina, 
Adeno-sarcoma,  and  Cysto-sarcoma,  remembering  as  Billroth  says,  that  from 
a  purely  anatomical  point  of  view,  the  difference  between  these  is  very  slight, 
and  that  we  should  be  perfectly  justified  in  considering  the  Adeno-fibroma  as 
the  initial  stage  of  the  other  forms. 

The  Adeno-iHiroina  is  the  most  common  simple  tumour  of  the  breast.  It 
is  often  attributed  to  blows,  squeezes,  or  lacteal  irritation,  and  is  most  com- 
monly met  with  in  young  women  under  thirty  years  of  age  ;  usually  in  women 
otherwise  healtliy.  Bryant  states  that  of  100  consecutive  cases  observed  by 
himself,  27  were  first  discovered  between  puberty  and  20  ;  85  between  20  and 
30  ;  22  between  30  and  40  ;  13  between  40  and  50  ;  and  3  after  50.  Foi'tJ- 
six  occurred  in  single  women,  37  in  the  married  and  prolific,  and  15  in  the 
married  and  sterile.  It  is  often  associated  with  the  hysterical  temperament, 
and  connected  with,  if  not  dependent  on,  uterine  irritation  and  sexual 
excitement  of  an  irregular  kind.    This  tumour  is  generally  of  small  size 
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when  first  perceived,  and  may  remain  stationary  for  many  years  ;  or  it  may 
slowly  increase,  and  at  last  attain  a  considerable  bulk.  In  other  cases  it 
may  very  rapidly  grow  to  a  great  size.  In  a  case  on  which  I  operated  some 
years  ago,  the  tumour  had  continued  for  eighteen  years  about  the  size  of  a 
walnut,  but  in  the  course  of  six  months  it  increased  to  an  enormous  magni- 
tude, and  on  removal  weighed  nearly  five  pounds. 

This  tumour  usually  commences  as  a  small,  movable,  finely  nodulated 
growth,  attached  by  a  pedicle  to  one  side  of  the  mammary  gland  ;  it  is  hard 
and  incompressible,  often  appears  isolated,  and  is  not  generally  painful,  but  in 
anaemic  women  may  be  the  seat  of  intense  neuralgic  pain  ;  it  increases  slowly, 
without  discolouring  the  skin  or  becoming  attached  to  it,  and  is  frequently 
many  years  in  attaining  a  moderate  size.  It  is  often  floating,  as  it  were,  in 
the  substance  of  the  gland,  into  which  it  can  be  pushed  back.  This  tumour 
is  sometimes  mistaken  for  a  cancerous  growth,  and  the  diagnosis  is  often  as 
difficult  as  it  is  important,  though  in  many  cases  the  comparative  youth  of 
the  patient,  the  mobility  of  the  mass,  the  absence  of  all  implication  of  the 
skin  and  glands,  and  its  accurately  circumscribed  character  will  indicate  its 
true  nature.  Cysts  and  chronic  interstitial  inflammation  of  a  lobule  are 
often  mistaken  for  adenoma,  and  in  many  cases  the  distinction  is  very  difficult. 
The  diagnosis  is  made  by  the  more  accurate  circumscription  of  the  fibro- 
adenoma, and  by  its  being  usually  clearly  separable  from  the  mamma,  and  nob 
connected  with  the  nipple  by  a  cord  of  duct  which  can  be  felt  on  drawing  the 
tumour  away  from  the  nipple  while  that  is  gently  held  between  the  finger  and 
thumb. 

On  examination  after  removal,  an  adenoma  appears  to  be  irregularly 
lobulated,  is  enclosed  in  a  capsule  of  areolar  tissue,  and  its  cut  surface  is  found 
to  present  a  bluish-  or  greyish-white  colour,  which  after  exposure  to  the  air, 
assumes  a  rosy  tint ;  and  on  pressure,  drops  of  a  thick  mucous  or  serous  fluid 
are  often  seen  to  exude.  On  examination  with  a  lens,  its  foliated  structure  is 
often  very  apparent,  so  much  so,  that  it  has  been  compared  by  Virchow  to 
the  section  of  a  cabbage.  This  is  more  clearly  seen  after  it  has  been  a  few 
days  in  spirit. 

Adeno-Sarcoma.— An  adeno-fibroma,  though  usually  chronic  in  its  pro- 
gress, may  at  times  assume  extreme  rapidity  of  growth,  so  as  to  simulate  a 
soft  cancer.  This  happens  usually  in  those  cases  in  which  the  tumour  has 
remained  in  a  quiescent  state  from  an  early  period  up  to  about  the  middle  of 
life.  In  cases  in  which  the  disease  develops  for  the  first  time  between  the 
ages  of  35  and  40  it  may  grow  quickly  from  the  first.  In  these  cases  it  will 
grow  Avith  extreme  rapidity,  attaining  in  a  few  months  a  size  equal  to  that  of 
a  cocoa-nut,  or  even  larger,  and  simulating  in  this  respect  the  progress  of  an 
encephaloid  tumour.  These  rapidly  growing  adeno-sarcomata  are  painless, 
and,  as  a  rule,  however  large,  continue  perfectly  movable,  free  from  deep 
adhesion,  or  from  glandular  implication ;  the  skin  covering  them  is  healthy, 
thmned,  and  unadherent,  the  nipple  projecting  usually  very  prominently. 
The  tumour  itself  will  be  felt  to  be  nodulated,  semi-elastic,  not  stony,  and 
always  rounded  in  outhne.  After  removal  its  section  is  lobulated  and  glisten- 
ing, something  resembling  a  mass  of  sago-jelly,  often  having  cysts  interspersed 
through  its  substance. 

Painful  Mammary  Tumour.— It  occasionally  happens  that  an  adeuo- 
hbroma  becomes  the  seat  of  very  severe  and  paroxysmal  neuralgic  pains. 
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attended  -with  very  considerable  cutaneous  sensibility,  and  it  has  then  been 
termed  the  painful  mammary  tumour.  This  condition  most  frequently  occurs 
in  early  life,  and  in  women  of  an  irritable  and  delicate  constitution  ;  it  is  com- 
monly associated  with  disorder  of  the  uterine  functions,  the  pain  increasing  at 
the  catamenial  periods. 

Treatment  of  Adeno-Fibroma  and  Adeno-Sarcoma. — If  the  tumour 
be  firm  and  small,  and  show  no  tendency  to  fm'ther  increase,  it  may  be  let 
alone,  unless  it  be  a  source  of  mental  disquiet  to  the  patient.  If  it  assume 
the  form  of  the  painful  mammary  tumour,  it  is  better  to  remove  it  at  once, 
unless  the  patient's  general  health  is  such  as  to  contra- indicate  immediate 
operation.  If  this  be  the  case,  the  treatment  must  be  directed  to  the  removal 
of  the  neuralgic  condition.  This  is  commonly  best  effected  by  the  internal 
administration  of  alteratives  and  tonics,  more  particularly  the  preparations  of 
iron  and  zinc,  with  cod-liver  oil  if  necessary  ;  and  by  the  inunction  of  au 
ointment  of  belladonna  or  aconite  into  the  affected  breast. 

Adeno-fibromata  are  said  to  have  occasionally  disappeared,  and  in  some 
instances  to  have  been  spontaneously  absorbed  after  'marriage  or  during 
pregnancy.  The  internal  administration  of  Plummer's  pUl  and  the  compound 
decoction  of  aloes,  and  the  external  application  of  leeches,  followed  by  the  in- 
unction of  iodide  of  lead  ointment,  and  the  employment  of  pressm-e,  either  by 
means  of  Arnott's  slack  air-cushion  or  by  Tanchou's  spring  pad,  are  said  also 
to  have  caused  absorption  of  these  tumours.  I  have  employed  pressure  in  the 
treatment  of  solid  nodules  in  the  breast  with  undoubted  advantage,  but  it  is 
probable  that  these  were  not  true  adenomata,  but  indurated  lobules  of  the 
breast  due  to  chronic  interstitial  inflammation,  a  condition  which  was  formerly 
not  clearly  distinguished  from  adenoma.  There  is  no  doubt  that  the  cases  of 
so-called  "cancer"  cured  by  the  same  means,  were  also  in  reality  lobules  of 
the  mamma  indurated  by  chronic  inflammation. 

The  only  efficient  treatment  of  an  adeno-fibroma,  or  an  adeno-sarcoma,  is 
its  removal  by  excision.    In  doing  this  the  tumour  must  be  exposed  by  a 
single  incision  radiating  from  the  nipple,  so  as  to  injure  the  mammary  tissue 
as  little  as  possible.    The  loose  capsule  of  areolar  tissue  surrounding  the 
tumour  must  be  thoroughly  opened,  after  which  it  can  often  be  shelled  ouc 
without  further  use  of  the  knife.    There  are  usually  few  vessels  to  tie.  In 
exceptional  cases  the  growth  may  be  adherent  to  the  breast  by  a  pedicle, 
necessitating  the  removal  of  a  small  lobe  of  the  mammary  gland.    As  these 
tumours  usually  lie  at  the  margin  of  the  breast,  or  sometimes  deeply  beneath 
the  mammary  tissue,  the  loose  submammary  areolar  tissue  between  the  gland 
and  the  pectoralis  major  is  often  opened  up.    When  the  tumour  is  seated 
more  superficially  this  may  possibly  be  avoided  by  keeping  the  knife  close  to 
it  in  dissecting  it  out.    When  the  submammary  tissue  is  opened  up  it  is  very 
important  to  prevent  extravasation  of  blood  into  it,  or  the  occurrence  of  sup- 
puration, which  might  be  followed  by  burrowing  of  pus  behind  the  mamma  of 
the  most  troublesome  and  tedious  character.    This  accident  is  avoided  firet  by 
the  strictest  attention  to  antiseptic  precautions  during  the  operation  ;  secondly 
by  perfect  arrest  of  all  bleeding  before  closing  the  wound  ;  thirdly,  by  the  in- 
sertion of  a  drainage-tube  after  closing  the  wound  ;  and  lastly,  by  the  ap]ilica- 
tion  of  an  absorbent  antiseptic  dressing  exerting  uniform  elastic  pressure  on 
the  wound.  Iodoform,  salicylic  or  sal  alembroth  wool  give  equally  good  results. 
The  dressing  should  not  be  disturbed  till  the  fifth  or  sixth  day,  wheu  the 
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drainage-tube  may  be  removed.  Under  this  treatment  suppuration  is  a  very 
rare  complication. 

In  cases  of  adeno-sar- 
coma  which  have  been 
allowed  to  attain  a  very 
large  size,  it  will  gene- 
rally be  necessary  to 
extirpate  the  whole  of 
the  mammary  gland, 
which  will  be  found 
either  involved  in  the 
tumour,  or  in  an  atro- 
phied but  otherwise 
healthy  state.  It  is  sur- 
prising with  what  ease 
these  tumours  can  often 
be  removed,  even  when 
they  have  reached  some 
pounds  in  weight.  They 
rarely  form  any  deep 
attachments,  and  adhere 
to  the  skin  only  when 
the  tension  has  become 
so  great  as  to  set  up 
inflammation. 

Cysto  -  sarcoma.  — 
These  tumours  are  com- 
posed of  dense  white  lobulated  or  foliated  structure,  resembling  that  of  the 


Fig.  7SS.— Cysto-Sarcoma  of  mamma,  showing  large  cysts 
intra-cystic  gi'owtli. 


witli 


Fis.  789.— Cysto-Sarcoma  of  Brcusl. 


adeno-fibroma.  This  mass  is  studded  throughout  witli  a  number  of  small  cysts 
varymg  m  size  from  a  pin's  head  to  an  inch  and  a  half  in  diameter,  and 
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usually  containing  clear  fluid.  The  larger  cysts  contain  lobulated,  branching, 
intra-cystic  growths,  most  commonly  sprouting  from  one  side  only,  and  forming 
pedunculated  projections  into  the  cavities.  These  intra-cystic  growths  are  not 
always  present.  This  form  of  tumour  is  usually  met  with  in  women  of  from 
thirty  to  thirty-five  years  of  age,  and  is  often  attributed  to  injury.  It  occurs 
most  frequently  in  women  who  have  borne  children,  and  is  possibly  a  remote 
consequence  of  some  inflammatory  process  occarring  during  lactation.  On 
examining  a  breast  affected  in  this  way,  it  will  be  found  that  the  tumour  is 
hard,  heavy,  and  solid  to  the  feel ;  on  careful  examination,  however,  its  surface 
may  be  felt  to  be  finely  nodulated  ;  and,  occasionally,  a  larger  cyst  than  usual, 
recognised  by  its  elastic  feel  and  globular  shape,  may  be  found  projecting. 
The  disease  is  slow  in  its  growth,  and  does  not  implicate  the  adjacent  cutaneous 
or  areolar  structures  ;  hence,  the  tumour  is  movable  on  the  pectoral  muscles, 
and  the  sldn  is  unattached  to  it.    The  axillary  glands,  also,  are  not  enlarged. 


The  nipple  will  usually  be  found  to  be  normal  in  its  shape,  and  not  depressed. 
If  one  of  the  larger  cysts  be  laid  open,  or  if  the  pressure  of  the  intra-cystic  growth 
causes  inflammation  and  ulceration  of  its  capsule,  this  may  at  last  be  perforated, 
and  a  fungous  mass  will  sprout  through  it,  presenting  many  of  the  ordinary 
symptoms  of  a  malignant  growth  ;  being  irregular,  dark-coloured,  bleeding 
readily,  and  increasing  rapidly  in  size.  When  sucli  changes  as  these  have  taken 
place,  the  tumour  assumes  a  formidable  character,  and  will  rapidly  prove  fatal  by 
exhaustion.  A  cysto-sarcoma  may  attain  an  immense  magnitude  and  weight. 
They  have  been  met  with  of  six,  eight,  or  even  twelve  pounds  weight ;  but  by 
far  the  largest  is  one  described  by  Velpeau,  which  weighed  forty  jDounds. 

The  eventual  development  of  fungating  sarcomatous  tissue  in  these  tnmoui-s 
must  not  be  overlooked.  A  tumour  of  this  kind  may  remain  lienign  for  many 
years,  and  remain  so  generally  throughout  the  greater  portion  of  its  structure  ; 
yet  after  removal  soft  sarcomatous  masses  may  be  found  sprouting  up  into 
some  of  the  cysts.  In  the  case  from  which  the  drawings  (Figs.  700,  7!)1)  were 
taken,  the  tumour  had  existed  for  more  than  twenty  years  before  removal, 
having  commenced  at  the  age  of  twenty-eight ;  but  after  extirpation  soft  fon- 
o-ating  growths  were  found  at  the  bottom  of  some  of  the  cysts.  The  constitu- 
tion  was  uncontaminated  throughout 
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There  is  no  Treaimenf  for  these  tumours  but  early  and  complete  removal. 
If  taken  early  enough,  the  mamma  can  usually  be  saved,  but  when  the  growth 
has  passed  a  certain  size,  this  is  no  longer  possible. 

Sarcomata  of  the  Breast. — The  mammary  gland  or  its  immediate 
neighbourhood  is  a  frequent  seat  of  sarcoma.  By  far  the  most  common  form 
met  with  is  the  spindle-celled  sarcoma,  usually  of  the  large-celled  type. 
Sometimes  the  iirmer  form  of  spindle-celled  sarcoma,  with  small  cells  and  a 
varying  amomit  of  fibrous  stroma — the  old  recurrent  fibroid — is  met  with  in 
this  region.  Small  round-celled  sarcoma,  alveolar  sarcoma,  and  giant-celled 
sarcoma,  are  also  met  with  in  this  region,  but  are  ail  rare.  The  structure  of 
these  various  forms  of  sarcoma  has  already  been  fully  described  in  the  Chapter 
on  Tumours  (Vol.  I.,  p.  1081  et  seq.). 

Most  sarcomata  of  the  breast  are  distinctly  encapsuled  by  a  layer  of  fibrous 
tissue  in  the  early  stages  of  their  growth,  but  later-  on  they  tend  to  spread 
beyond  this,  and  infiltrate  the  surrounding  structures. 

Sarcomata  are  difficult  to  distinguish  from  the  softer  forms  of  adeno-fibroma, 
and  are  practically  indistinguishable  from  the  adeno-sarcomata  till  after 
removal.  Usually,  they  develop  in  women  after  thirty.  They  form  soft, 
elastic  tumours,  smooth  on  the  surface,  and  uniformly  rounded  or  oval  in 
outline.  They  may  be  deeply  buried  in  the  substance  of  the  gland,  but  more 
frequently  they  are  situated  at  one  side.  They  are  painless  and  movable  over 
the  pectoralis  major  until  they  have  reached  a  considerable  size,  and  they 
show  no  tendency  to  infect  the  lymphatic  glands. 

Sarcomata  here,  as  elsewhere,  may  develop  cysts  in  their  substance  from 
softening  or  fi-om  hemorrhage.  These  accidental  cavities  must  not  be  con- 
founded with  the  cysts  of  a  cysto-sarcoma.  Microscopically  they  can  be 
distinguished  by  the  absence  of  an  epithelial  lining.  Sometimes  the  whole 
tumour  may  be  so  soft  as  to  be  indistinguishable  from  a  collection  of  fluid.  In 
a  case  of  this  kind  mider  my  care  a  small  puncture  was  made  ;  nothing  but 
blood  escaped,  and  in  a  few  weeks  a  fungating  sarcomatous  growth  protruded 
from-  the  opening.  The  breast  was  removed,  and  the  growth  was  found  to  be 
an  exceedingly  soft  sarcoma,  the  structure  of  which  was  to  a  great  extent  broken 
down  by  hfemorrhage. 

These  tumours  present  the  most  typical  examples  of  recurrent  sarcomata. 
It  may  be  stated  broadly  that  the  softer  the  sarcoma  the  more  rapidly  will  it 
recur.  In  one  case,  in  which  I  removed  a  very  large  tumour  of  this  kind, 
weighmg  about  four  pounds,  with  the  whole  of  the  involved  and  atrophied 
mammary  gland,  from  a  lady  forty  years  of  age  in  185!),  recurrence  took  place 
m  1801,  and  again  in  1863,  1864,  18G5,  and  1868.  The  recurrent  tumours 
were  developed  at  some  little  distance  from  the  original  cicatrix,  and  proved 
on  careful  examination  to  be  sarcomatous.  The  general  health  continued 
perfectly  good  throughout,  and  there  was  no  infection  of  the  lymphatic 
glands.  She  died  of  paralysis  some  years  after  the  last  operation.  In  these 
cases  this  absence  of  all  glandular  implication  or  of  constitutional  afi'ection 
n-om  secondary  growths  in  the  viscera  will  indicate  the  character  of  the 
disease  ;  the  peculiar  local  malignancy  not  being  associated  with  any  tendency 
to  general  infection.  The  tendency  to  recurrence  may  gradually  wear  itself 
out,  and  after  several  operations  have  been  performed  at  intervals  of  months, 
or  a  year  or  two,  the  disease  will  cease  to  be  reproduced,  and  a  cure  will  be 
thus  established.    The  result  is  not,  however,  often  so  favourable.  Instances 
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are  very  numerous  in  which  the  tendency  to  local  reproduction  is  bo  active 
that  it  outruns  all  possibility  of  complete  extirpation,  and  eventually  destroys 
the  patient.  Moreover,  whenever  a  sarcoma  is  not  only  exceedingly  rapid  m 
its  growth,  but  recurs  after  removal,  suspicions  of  general  malignancy  not 
unnaturally  arise,  as  two  of  the  most  frequent  and  important  elements  of  such 
a  condition,  exuberant  vegetative  activity  and  local  return,  exist.  In  a  case 
under  my  care  a  few  years  ago,  I  removed  a  sarcoma  about  the  size  of  a  hen  s 
egg  from  the  mamma  of  a  middle-aged  unmarried  lady.  The  tumour  was  dis- 
thTctly  encapsuled,  and  was  easily  dissected  out.  It  was  soft  in  structure,  and 
yielded  a  glairy  fluid  from  the  cut  surface,  and  was  composed  of  large  oval 
and  spindle-shaped  cells  with  scarcely  any  intercellular  substance.  A  few 
months  after  five  small  soft  tumours  sprang  up  around  the  cicatrix.  The 
whole  breast  was  then  removed,  but  the  patient  died  a  year  afterwards  irom 
a  large  secondary  growth  implicating  the  sternum. 

The  Prognosis  in  Sarcoma  of  the  Breast  is  always  grave.  Gross  has 
collected  the  statistics  of  156  cases,  91  of  which  were  operated  upon.  In  42 
of  these  recurrence  occurred.  In  6  the  recurrence  was  in  distant  parts  only  : 
in  11  both  locally  and  in  distant  parts,  and  in  the  remainder  the  disease 
returned  as  far  as  was  known  in  the  xegion  of  the  breast  only.  In  3  cases 
only  of  the  15G  were  the  axillary  glands  affected. 

The  Diagnosis  of  Sarcoma  of  the  Mamma  from  the  softer  forms  of 
adeno -fibroma  and  adeno -sarcoma,  is  not  possible  in  many  cases  before  re- 
moval. It  may  be  suspected  when  the  tumour  is  uniform  in  outline,  fi-ee  from 
lobulation,  of  rapid  growth,  and  commences  after  the  age  of  thirty-five.  From 
cancer  it  is  distinguished  by  its  softness,  its  more  rapid  growth,  its  more 
definite  circumscription,  and  the  absence  of  glandular  alfection  and  ot 
retraction  of  the  nipple.  Should  the  sarcoma  from  the  first  infiltrate  the 
sun-ounding  tissues,  the  diagnosis  becomes  much  more  difficult,  as  the  growth 
closely  resembles  some  of  the  softer  forms  of  cancer. 

The  Treatment  of  Sarcoma  of  the  Breast  is  early  and  free  removal. 
Nothing  else  can  be  of  the  slightest  use.  Before  commencing  the  operation 
it  is  well  to  obtain  the  patient's  consent  to  complete  removal  of  the  breast  it 
necessary.  The  tumour  may  then  be  exposed  and  dissected  out.  If  it  be  firm 
and  distinctly  encapsuled,  it  may  be  removed  without  taking  away  the  wbolc 
mamma,  the  capsule,  if  possible,  being  removed  with  it ;  but  should  it  be  solt. 
ill-defined,  very  vascular,  it  is  safer  to  remove  the  whole  gland  at  the  same 
time.  Should  recurrence  take  place,  the  breast,  if  not  already  taken  away 
must  be  fully  removed,  and  the  operation  may  be  repeated  as  often  as  local 
recurrence  takes  place,  so  long  as  there  is  no  evidence  of  secondary  growths  m 
the  viscera.  ,. 

Sanguineous  Cysts  arc  occasionally  met  with  in  the  mamma.  These  arc  01 
various  kinds.  As  before  stated,  retention-cysts  with  papillary  growths  witliiii 
them  may  become  filled  witii  blood,  which  may  be  squeezed  from  the  nipple  b} 
pressure  on  the  tumour.  Very  soft  sarcomata  also  may  be  so  broken  down  I'} 
haemorrhage  into  their  substance  as  to  be  mistaken  for  blood-cysts.  A  pcculiai 
foi-m  of  cancer  to  be  suliseciuently  described,  which  seems  to  arise  rather  irom  tlit> 
ducts  than  the  acini,  may  also  present  numerous  cysts  filled  with  blood.  Lastl} . 
any  form  of  cyst  may  become  filled  with  blood  as  the  result  of  an  injury. 

Foetal  Remains  have,  in  some  rare  cases,  been  met  with  in  the  breast .: 
these,  however,  are  merely  matters  of  pathological  curiosity. 
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Glandular  cancer,  that  is  to  say,  cancer  the  cells  of  which  belong  to  the  type 
of  glandular  or  spheroidal  epithelium,  is  the  form  commonly  observed  in  the 
mamma.  Its  three  varieties,  scirrhus,  encephaloid,  and  colloid,  are  met  with, 
but  the  first  occurs  with  far  greater  frequency  than  any  of  the  other  forms. 
The  encephaloid  form  of  the  disease  is  occasionally  met  with  ;  but  colloid  is 
very  rare.  Colloid  epithehoma,  arising  in  a  duct,  or  as  it  has  been  called,  duct 
or  villous  cancer  is  another  very  rare  form.  Cancer  of  the  breast,  whatever 
form  it  assume,  is  invariably  primary  :  it  may  affect  one  lobe  only  or  be  infil- 
trated into  the  whole  gland,  and  it  may  commence  in  or  immediately  beneath 
the  nipple,  or  so  early  affect  the  skin  and  spread  so  widely  in  it  as  to  appear 
to  have  originated  in  that  structure.  Most  frequently  one  breast  only  is 
affected,  but  in  some  cases  both  are  implicated. 

Scirrhus  is  the  form  of  cancer  which  is  commonly  met  with  in  the  breast. 
It  occurs  in  three  forms  :  1,  Nodular  or  circum- 
scribed  scirrhus ;    2,   Infiltrating   or  diflFuse 
scirrhus  ;  ;•},  Atrophying  or  atrophic  scirrhus. 

UTodular  or  Circumscribed  Scirrhus  is 
the  most  common  form.  It  commences  as  a 
hard  cu'cumscribed  tumour,  at  first  of  small  size 
and  often  of  rounded  form,  indolent  in  character 
and  with  httle  or  no  pain.  It  is  at  first  readily 
movable,  but  careful  examination  shows  that  it 
implicates  the  substance  of  the  gland,  and  cannot 
be  separated  from  it.  Occasionally  it  may  be 
situated  in  an  outlying  lobe,  and  appear  to  be 
attached  to  the  rest  of  the  gland  by  a  distinct 
pedicle.  As  it  increases  in  size  it  becomes  hard, 
knotted  and  irregular  or  perhaps  finely  granular 
on  its  surface.  It  more  definitely  imphcates 
the  substance  of  the  gland  and  forms  adhesions 
to  the  skin  covering  it,  and  later  on  to  the 
structures  beneath  it. 

Infiltrating  or  Diffuse  Scirrhus  com- 
mences as  a  diffused  induration  of  a  considerable 
portion  of  the  breast.  Occasionally  it  may  begin 
as  a  number  of  separate  nodules,  which  quickly 
coalesce.  In  this  way  a  mass  is  formed  of 
irregular  form,  hard,  rugged,  nodulated  and  heavy.  It  quickly  increases  in 
size,  and  forms  adhesions  to  the  skin  and  deeper  structures. 

Atrophying,  Withering  or  Cicatricial  Scirrhus  is  more  common  in 
old  women,  but  may  occur  at  any  age.  The  tumour  is  of  slow  growth,  and  is 
characterised  by  a  peculiar  tendency  to  shrink  from  atrophy  of  its  central  parts 
in  this  way  the  affected  breast,  in  spite  of  the  presence  of  the  tumour  may  be 
greatly  reduced  in  size,  and  may  apparently  almost  completely  shrink 'and  dis- 
iippear.    The  adherent  nipple  and  skin  are  deeply  drawn  in. 

Cysts  occasionally  form  in  scirrhous  tumours  in  consequence  of  softenino- 
ot  the  central  parts  of  the  growth.  This  is  most  common  in  the  infilti-itin- 
lorra,  and  is  never  met  with  in  the  atrophic.    In  a  woman,  whose  breast  I  once 
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removed  for  what  was  supposed  to  be  a  cystic  sarcoma,  but  which  proved  after 
the  operation  to  he  a  scirrhous  tumour,  the  mass  contained  several  cysts  a? 
large  as  cherries,  filled  with  dark  or  greenish  fluid,  and  projecting  from  its 
surface  ;  and  in  a  lady  under  my  care  for  scirrhus  of  the  breast,  a  tumour  as 
large  as  a  pigeon's  egg,  containing  sanguinolent  fluid,  formed  on  the  surface 
of  the  tumour. 

Course  of  Cancer  of  the  Breast.— As  the  tumour  increases  in  size,  it 
has  a  tendency  to  be  more  fixed  to  the  subjacent  parts,  becoming  adherent  to 
the  pectoral  muscles  and  incorporated  with  the  areolar  tissue  at  the  border  of 
the  axilla.  In  the  nodular  and  infiltrating  forms  the  tumour  also  begins  to 
form  a  distinct  external  projection,  and  becomes  more  in-egular  in  shape  ;  it 
is  the  seat  of  severe  pain,  more  particularly  at  night ;  and  is  in  some  cases 
covered  by  a  plexus  of  blue  and  dilated  veins.    The  ordinary  symptoms  of 

cancerous  cachexy  now  appear,  and 
the  disease  then  makes  still  more 
rapid  progress. 

The  tumour  may  in  some  cases 
remain  for  a  great  length  of  time 
without  impHcating  the  Skin;  but 
most  commonly,  after  it  has  existed 
for  a  few  months,  tliis  tissue  becomes 
more  or  less  involved.  Instead  of 
being  loose  and  movable  over  the 
sm-face  of  the  cancer,  it  will  be 
found,  on  being  pinched  up  between 
the  fingers,  to  dimple  at  one  part, 
where  it  may  be  felt  to  be  attached 
by  a  kind  of  cord-like  process  to  the 
tumour  beneath  it.  After  a  time, 
that  portion  of  the  skin  which  first 
became  fixed  in  this  way  acquires  a 
reddish  or  purplish  colour,  and  is 
covered  with  thin  scaly  epidemic 
desquamations,  and  becomes  per- 
meated by  a  number  of  small  ramify- 
ing vessels.  A  crack  or  fissure 
eventually  forms  in  this  ;  a  small 
exudation  of  serous  fluid  takes  place,  which  dries  into  a  scab  ;  under  this, 
ulceration  sets  in,  which  speedily  assumes  the  ordinary  characters  of  a 
scirrhous  ulcer,  having  hard,  elevated,  and  everted  edges,  a  greyish-green  or 
foul  surface,  and  discharging  a  quantity  of  very  fetid  pus.  In  the  diffuse 
form  ulceration  may  take  place  at  several  points,  and  thus  the  whole  surfiice 
of  the  breast  becomes  converted  into  one  immense  chasm,  which  may  extend 
even  up  into  the  axilla. 

In  some  cases  the  cancerous  development  seems  to  expend  its  energy  cliicfly 
upon  the  cutaneous  structures.  The  tumour  of  the  gland  is  small,  atrophic, 
and  implicates  the  nipple.  The  cancerous  infiltration  rapidly  spreads  into 
the  surrounding  integument,  which  becomes  early  contaminated,  assuming 
a  hard,  leathery  character,  or  feeling  brawny  and  infiltrated  :  often  without 
discoloration,  but  presenting  a  hypertrophied  appearance,  the  pores  bemg 
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enlarged,  and  the  interspaces  between  them  increased.  In  other  cases,  the 
infiltrated  skin  assumes  a  brownish  or  purplish  colour,  and  is  covered  by 
rough  desquamating  crusts,  so  as  to  resemble  the  bark  of  an  old  tree.  This 
diseased  state  of  the  integuments  will  extend  very  widely,  without  ulceration 
or  further  development  of  the  tumour  situated  in  the  gland.  I  have  in  this 
way  seen  the  integuments  of  the  whole  front  of  the  chest,  from  the  claAacles 
to  below  the  mammae,  and  from  one  axilla  to  the  other,  infiltrated,  hard,  and 
leathery,  of  a  brownish-red  colour,  forming  a  stifi"  cuirass,  as  it  were,  but  with- 
out ulceration.  This  condition,  to  which  the  name  cancer  ''en  mirasse  "  has 
been  given,  is  veiy  chronic  ;  and  it  is  remarkable  that  in  it  the  axillary  glands 
are  not  infiltrated,  or  the  constitution  rendered  cachectic,  at  nearly  so  early  a 
period  as  when  the  disease  more  extensively  implicates  the  mammary  gland. 

Another  way  in  which  the  skin  becomes  involved  is  by  the  formation  of  a 
scirrhous  tubercle  or  nodule  in  it  towards  the  outer  or  axillary  border  of  the 
mamma,  the  gland  beneath  being  imphcated  to  but  a  limited  extent.  It  is 
probable  that  in  these  cases  the  disease  commences  in  an  outlying  lobule  of 
the  gland  situated  immediately  beneath  the  skin.  Occasionally  small  isolated 
tubercles  spring  up  in  the  skin  aroimd  the  spot  first  imphcated.  They  are  of 
a  reddish-brown  colour,  slightly  elevated,  smooth  on  the  surface,  and  very 
hard.  By  the  coalescence  of  these  the-  condition  above  described  of  wide- 
spreading  implication  of  the  skin  may  arise. 

The  Pain  is  in  many  cases  but  trifling  in  the  early  stages  of  the  affection  • 
so  much  so,  mdeed,  that  it  is  the  tumour,  often  accidentally  noticed  that  first 
excites  alarm  ;  as  it  increases,  however,  the  sufi"ering  becomes  severe  more 
particularly  at  night,  is  greatly  aggravated  by  handling  the  diseased'  mass 
and  chiefly  extends  up  to  the  shoulder  and  down  the  arm.  The  pain  usuallv 
becomes  most  severe  about  the  thne  when  the  skin  is  first  implicated  •  but  as 
the  cutaneous  infiltration  goes  on,  it  gradually  lessens,  owing  probablv  to  the 
destruction  of  the  cutaneous  nerves. 

Retraction  of  the  Nipple  commonly  commences  about  the  same  time 
that  the  skin  is  implicated.  It  is  most  marked  in  the  atrophic  forms  of 
scirrhus.  It  is  due  to  the  shrinking  and  contraction  of  the  older  parts  of  the 
growth,  which  forms  so  characteristic  a  featm^e  of  scirrhus  (Vol  I  p  1058) 
As  this  takes  place  the  ducts  passing  from  the  affected  part  of  the  gland  to  the 
nipple  become  dragged_  upon.  The  depression  may  be  at  the  same  time 
mcreased  by  the  projection  forwards  of  the  general  mass  of  the  breast,  so  that 
the  nipple  may  become  completely  buried.  This  sign  has  received  more  im- 
cirnf'^  1^      ?7''     connection  with  cancer,  as  it  does  not  occur  in  all 

occasionally  met  with  in  simple  inflamma- 

ma^attf^f^T  f^""^'  usually  become  enlarged  early  in  the  disease,  and 
may  attam  a  greater  size  than  that  of  the  original  tumour  ;  and  on  close 
L  r         a  kind  of  indurated  cord  may,  in  rare  cases,  be  felt  extendi ^ 
0  h!    T    A      ^^^P^"^^"  the  edge  of  the  pectoral  muscle 

m  wt  «"P-c]avicular  glands  may  likewise  becoi 

mphcated.    When  this  is  the  case,  the  pressure  upon  the  axillary  vein  mZ 
occasion  cBdema  of  the  arm  and  hand.    The  glandular  infiltration  fsualZ 
acreases  rapidly  after  the  skin  has  become  implicated.    In  some  ca  es  wh  n 
he  glands  become  aflected,  the  chief  virulence  of  the  disease  app  ^^^^ 
•tself  upon  them  ;  the  tumour  of  the  breast  ceasing  to  enlarge, even  waslhi  ' 
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whilst  the  secondary  growths  in  the  axilla  become  greatly  developed.  It  is 
probably  in  this  way  that  the  supposed  cases  of  primary  scirrhus  of  the  axillary 
glands  have  arisen. 

As  the  scirrhus  extends  it  may  gradually  implicate  the  subjacent  muscles, 
areolar  tissue,  the  ribs,  and  at  last  the  pleura,  giving  rise  eventually  to  hydro- 
thorax. 

After  tbe  affection  of  the  lymphatic  glands,  secondary  growths  make  their 
appearance  in  the  Viscera  and  other  parts  of  the  body.  The  period  at 
which  this  takes  place  varies  in  different  cases.  As  a  rule  it  may  be  stated  that 
the  softer  the  tumour  and  the  younger  the  patient  the  earlier  will  the  ^nscera 
be  implicated.  The  most  common  seat  of  the  visceral  tumours  is  the  liver  : 
after  that,  but  at  a  considerable  interval,  comes  the  lung  and  then  the  bones. 
In  the  brain,  kidneys  and  other  organs  secondary  growths  are  occasionally  met 
with,  btit  are  less  common.  Among  the  bones,  the  femur,  the  ribs  and  the 
vertebrae  are  perhaps  the  most  frequently  affected.  In  the  last  situation 
it  causes  death  by  development  of  angular  cui-vature,  with  pressure  on  the 
spinal  cord.    In  the  long  bones  it  gives  rise  to  spontaneous  fracture. 

The  Constitutional  Cachexy  is,  in  the  majority  of  cases,  not  present  till 
after  ulceration  has  taken  place  or  secondary  growths  have  formed  in  the 
internal  organs.  In  fact,  in  the  majority  of  cases  the  patient  has  enjoyed 
exceptionally  good  health,  and  appears  perfectly  healthy  in  other  respects  at 
the  time  the  tumour  is  first  discovered,  and  may  remain  so  till  it  has  made 
considerable  progress.  The  imphcation  of  the  skin  is  usually  an  epoch  of 
peculiar  importance  in  scirrhus  of  the  breast,  as  it  is  at  this  period  that  the 
pain  increases,  the  lymphatic  glands  become  infected,  and  the  constitution 
becomes  distinctly  poisoned. 

Duration.— The  duration  of  life  after  the  occurrence  of  scirrhus  of  the 
breast  varies  greatly  ;  so  much  so,  that  the  disease  may  be  considered  as 
assuming  an  acute  and  a  chronic  form.  The  acute  variety  occurs  principally 
in  ruddy  and  plethoric  women,  and  commonly  proves  fatal  in  a  few  months. 
In  those  who  are  of  a  more  feeble  and  delicate  constitution,  the  disease,  as  a 
general  rule,  takes  a  slower  course.  Sir  A.  Cooper  states  that  the  disease,  on 
an  aA'erage,  is  from  two  to  three  years  in  growing,  and  from  six  months  to  two 
years  in  destroying  life  after  being  fully  formed.  In  this  estimate,  which  is 
probably  correct,  Walshe  agrees.  Paget  states  that  the  average  dm-ation  of 
life  in  cases  in  which  the  disease  is  allowed  to  run  its  course  without 
opeiTition  is  four  years  ;  but  the  statistics  of  Sibley  and  Von  Winiwarter  give 
a  period  of  only  from  thirty-two  to  thirty-three  months.  The  average  dura- 
tion of  life  in  cancer  of  the  breast  may  therefore  probably  be  estimated  at  about 
three  years.  As  a  general  rule,  the  progi'ess  of  scirrhus  is  slower  in  old  people, 
in  whom  it  occasionally  gives  rise  to  a  kind  of  atrophy  of  the  breast,  with 
shrinking  of  the  tumour.  There  arc  many  instances  on  record,  in  which 
cancer  of  the  breast  is  said  to  have  existed  for  a  far  longer  period  than  this  ; 
for  ten,  twelve,  or  even  twenty-five  years,  but  there  must  always  be  a  doubt  as 
to  the  correctness  of  the  diagnosis  in  such  cases. 

Pathological  Structure.— A I'ter  removal,  scirriuis  of  the  mamma  presents 
considerable  variety  in  appearance.  In  the  majority  of  instances  it  occurs  as 
a  peculiarly  hard,  knobbed,  and  irrcgula  inass,  creaking  under  the  knife,  when 
cut,  and  presenting  on  section  a  grcjt^h  or  bluish-grey,  semi-transparent 
surface,  traversed  in  various  directions  by  bands  of  a  more  opaque  character, 
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and  exuding  on  pressure  a  thin  milky  juice.    The  section  has  been  very  aptly 
compared  to  that  of  an  unripe  pear.    In  all  slow-growing  hard  cancers  the 
cut  surface  becomes  distinctly  concave,  a  peculiarity  which  distinguishes  them 
from  all  other  tumours.    In  soft  cancers  this  feature  is  wanting.    In  many 
specimens  masses  of  an  opaque  appearance  and  yellowish  tint  may  be  seen  in 
the  midst  of  the  tumour.    These  are  the  result  of  fatty  degeneration  of  the 
scirrhous  structure.    In  other  cases,  again,  on  pressing  the  tumour,  small 
di-ops  of  a  thick  creamy  fluid  will  appear  to  exude  at  various  points.  This 
seems  to  be  the  inspissated  and  altered  secretion  of  the  gland  retained  in  the 
ducts.    Cysts  are  occasionally,  though  rarely,  met  with  in  scirrhus  of  the 
breast ;  these  are  usually  small,  and  contain  clear  fluid,  being  deeply  im- 
bedded in  the  substance  of  the  tumour  ;  in  other  cases  they  may  be  large  and 
globular,  and  filled  with  a  bloody  or  dark-gi-een  liquid.  •  The  microscopical 
characters  of  scirrhus  of  the  breast  are  such  as  are  represented  in  Pigs  396 
and  397,  Vol.  I.,  pp.  1058,  1059. 

Encephaloid.— Formerly,  when  all  soft  sarcomata  were  classed  as  cancers, 
encephaloid  of  the  breast  was  described  as  a  disease  of  moderately  frequent 
occurrence.  Now  that  the  term  is  strictly  limited  to  the  softer  and  more 
rapidly  growing  forms  of  glandular  cancer  the  disease  cannot  be  said  to  be 
common.  No  sharp  line  can  be  drawn  between  scirrhus  and  encephaloid  • 
what  one  Surgeon  would  term  a  soft  form  of  scirrhus  another  would  class  as 
encephaloid.  Pathologically  the  difference  between  the  two  forms  consists  in 
the  relative  proportion  of  the  stroma  and  cells.  The  greater  the  proportion 
of  stroma,  the  harder  the  tumour.  In  the  softer  forms  the  cells  are,  as  a  rule, 
larger.    (Fig.  398,  Yol.  I.,  p.  1060.) 

Soft  glandular  cancer  usually  begins  deeply  in  the  substance  of  the  breast 
as  a  sof  globular  tumour,  which  rapidly  increases  in  bulk  and  infiltrates  the 
whole  gland;  the  integuments  covering  it  are  not  at  first  adherent,  but  are 
usually  pushed  before  it,  and  speedily  become  permeated  by  a  larR'ely  ramified 
network  of  vems.  In  some  cases  I  have  seen  the  integuments^afly  in  th^ 
disease,  edematous  and  inflamed,  so  as  to  mask  the  subjacent  tumour.  The 
mass  at  first  feels  as  if  composed  of  several  soft  and  rounded  tumours,  which 
may  communicate  an  obscurely  fluctuating  sensation,  perhaps  causing  the 
Surgeon  to  mistake  the  growth  for  a  cystic  formation  or  an  abscess  ;  with 
whit  V'  f.Pe«^^!lj/Pt  to  be  confounded  in  those  cases  (rare,  it  is  true)  in 
which  the  skm  IS  inflamed  and  oedematous.  The  breast  now  rapidly  assumes 
a  v  ry  prominent  and  conical  form  ;  the  skin  covering  it  at  its  most  projecting 
part  becomes  thinned  and  reddened,  and  at  last  gives  way,  leaving  a  large 
cn^idar  ulcer,  from  which  a  fungous  mass  of  greyish  or  reddish-biwn  colour 

T   !  ''P'  r'*^^  'J'"^^  ^'^^  °^  of  ^  fo^l'  bloody,  and 

offensive  character.  From  this,  disintegrated  masses  are  occasionally  detached 
by  sloughing.  Implication  of  the  glandular  structures  in  the  vicinity  of  the 
hrr^'l  ?  '''^  ^/  constitutional  cachexy,  occurs  in  this  as  in  scirrhus  of  the 
breast,  but  somewhat  earlier.  The  progi-ess  of  the  disease  is  always  extremely 
rapid  especally  m  patients  below  middle  life  and  otherwise  healthy.  ^ 
Dni^°of  f  f ''^  ""''^^  '"^'^  occurrence.  Most  commonly  only  a 
ord  nl  '  ^'^^7^^^^°"^  degeneration,  the  remainder  presen  ing  the 

last  fPw  'PP^''^^^^"^^^  f  ^oft  glandular  cancer.    I  have  during  the 

last  few  years  removed  two  very  ij,  J  specimens  of  this  form  of  cancer  In 
both  cases  the  pat.ents  were  past  middle  life.    The  peculiar  feature  hi"  each 
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case  was  that  though  the  tumour  had  imphcated  the  skin  and  formed  a 
prominence  about  an  inch  and  a  half  in  diameter  and  projecting  neaily 
an  inch  above  the  surface,  no  deep  ulceration  had  taken  place,  nor  were  the 
glands  affected.  A  section  of  the  breast  showed,  in  the  gi-eater  part  of  the 
tumour  a  coarse  alveolar  structure,  the  alveoh  being  distended  with  colloid 
matter  The  o-rowiug  margin  of  the  tumour  presented  the  ordinary  appearan ce 
of  a  rather  soft  scirrhous  cancer,  and  between  this  and  the  coUoid  part  every 
intermediate  gradation  was  recognizable.  The  nature  of  the  growths  was 
confirmed  by  microscopic  examination.  The  duration  of  life  in  colloid 
cancer  is  longer  than  in  any  other  form.  ^  . 

Duct-Cancer.    Villous  Cancer.— Under  these  names  has  been  described 
a  rare  form  of  tumour  which  infiltrates  surrounding  parts,  infects  the  glands, 
and  generalizes  like  an  ordinary  cancer.    Its  structure  has  been  very  fully 
described  by  Cornil  and  Uanvier.    To  the  naked  eye  it  may  resemble  encepha- 
loid  cancer,  and  its  section  yields  an  abundant  milky  jmce,  but  it  differs  from 
ordinary  cancer  in  presenting  numerous  small  cysts,  some  only  just  visible 
to  the  naked  eve,  and  others  an  eighth  of  an  inch,  or  even  more  in  diameter. 
In  some  speciiiiens  these  cysts  are  filled  with  blood.    Microscopic  exammation 
shows  it  to  be  composed  of  a  well-formed  fibrous  stroma,  containing  spaces 
lined  with  an  epithelium  tending  to  assume  a  columnar  form.    Dehcate  viUous 
processes  covered  with  epithelium  project  from  this  stroma  into  the  spaces. 
These  villi  contain  loops  of  capillary  vessels  which  yield  the  blood  so  often 
found  filling  the  spaces.    According  to  Cornil  and  Ranvier  the  greater 
part  of  the  small  cysts  can  be  clearly  recognized  as  dilated  galactophorous 
ducts,  and  they  are  of  opinion  that  these  tumours  are  malignant  growths 
springing  from  these  structures.    As  before  pointed  out,  villous  growths^  may 
form  in  simple  glandular  cysts,  and  these  may  bear  the  same  relation  to  viUous 
cancer  that  the  simple  papillary  polypus  of  the  rectum  does  to  columnar 
epithelioma.    When  these  tumours  affect  the  lymphatic  glands  the  secondary 
growths  present  the  same  structure  as  the  primary. 

Causes  of  Cancer  of  the  Breast.— These  are  usually  extremely  obscure. 
Sex  is  certainly  the  circumstance  that  has  the  most  marked  influence  on  the 
occurrence  of  mammary  cancer,  the  disease  being,  as  is  well  known,  ahnost 
entirely  confined  to  women  ;  yet  instances  of  this  affection  in  the  male 
breast  occasionally  occur.  Its  pecuhar  fi-equency  in  the  female  may  possibly 
be  connected  with  the  great  and  sudden  alternations  of  the  functional 
activity  of  the  breast  in  women.  The  changes  impressed  upon  this  organ  at 
puberty  and  during  pregnancy,  the  various  alternations  which  it  undergoes, 
the  inflammatory  affections  to  which  it  is  subject  during  lactation,  the  frequent 
irritation  to  which  it  is  exposed  by  sympathizing  with  uterine  derangement, 
and  the  diminution  in  its  vital  activity  that  takes  place  at  the  change  of  life, 
are  sufficient  to  explain  the  great  liability  of  this  organ  to  disease  generally  ; 
and  may  not  improbably  give  a  clue  to  the  reason  why  it  is  peculiarly  the  seat 

of  cancer  in  women.  ,    r  n  • 

Age.— An  analysis  of  fiOO  cases  observed  by  Bryant  gives  the  toliowmg 
result :  4  per  cent,  occurred  before  30  ;  27  per  cent,  between  30  and  40  ;  36 
per  cent,  between  40  and  50  ;  25  per  cent,  between  50  and  60  ;  7  per  cent, 
between  60  and  70.  Two  cases  only  were  over  70.  These  results  correspond 
almost  exactly  with  an  analysis  of  642  cases  by  Gross.  The  earliest  case  con- 
firmed by  microscopic  examination  is  recorded  by  Henry  of  Breslau  as  occur- 
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ring  in  a  young  woman  aged  21.  I  have  removed  a  scirrhous  breast  from  an 
unmarried  woman  23  years  of  age,  and  Bryant  has  seen  it  at  25,  26,  and  28. 
In  young  subjects  the  tumour  is  ajDt  to  grow  rapidly  and  to  assume  the  form 
of  encephaloid,  but  most  of  the  recorded  cases  have  been  of  the  scirrhous 
variety.  In  elderly  women  also  scirrhus  is  the  prevalent  form,  though  I  have 
seen  several  instances  of  encephaloid  at  an  advanced  age. 

Social  Condition. — Bryant  states  that  of  the  600^cases  observed  by  himself, 
80  per  cent,  were  or  had  been  married  ;  and  Gross  made  the  proportion  88  per 
cent,  in  his  cases.  According  to  the  Registrar-General's  retm-ns,  84  per  cent, 
of  the  women  in  London  over  35  years  of  age  are  or  have  been  married.  It 
would  seem  probable,  therefore,  that  cancer  occurs  proportionally  with  equal 
frequency  in  married  and  single  women.  Of  the  married  women  in  Bryant's 
cases,  no  less  than  26  per  cent,  were  sterile  ;  while  Gross  makes  the  proportion 
only  16  per  cent.  Both  Bryant  and  Von  Winiwarter  observe  that  a  large  pro- 
portion of  the  prolific  women  had  borne  many  children.  The  menstrual  func- 
tion is  persistent  at  the  time  the  disease  appears  in  70  per  cent,  according  to 
Birkett,  and  61  per  cent,  according  to  Gross. 

.  Injuries  inflicted  upon  the  breast,  such  as  blows,  squeezes,  &c.,  are  com- 
monly referred  to,  and  are  greatly  dreaded  by  women,  as  the  causes  of  cancer 
That  they  might  be  so  in  constitutions  otherwise  predisposed  to  the  affection, 
does  not  appear  improbable  ;  and  that  they  are  so  in  reality  in  many  cases,  I 
have  not  the  least  doubt.  The  number  of  instances  that  have  fallen  under 
my  observation,  in  which  a  blow  or  squeeze  of  the  breast  has  speedily  been 
followed  by  the  appearance  of  a  cancerous  tumour  in  it,  leaves  no  doubt 
whatever  on  my  mind  of  the  truth  of  the  popular  belief  that  associates  the 
injury  with  the  disease,  in  the  relation  of  cause  and  effect.  Lacteal  Inflam- 
mations are  likewise  frequently  supposed  to  tend  to  the  production  of  cancer 
of  the  breast.  Of  this  doctrine,  I  think  that  we  do  not  possess  at  present 
sufficient  proof ;  though  it  appears  highly  probable  that  disturbance  of  the 
functions  of  the  organ  during  lactation  may  predispose  to  the  occurrence  of 
this  disease. 

Disease  of  the  Nipple,  resembling  eczema,  has  been  described  by  Sir 
James  Paget  as  an  occasional  precursor  of  cancer  of  the  breast.  The  areola 
in  most  cases  is  red,  raw,  and  finely  granular,  and  there  is  an  abundant 
yellowish  discharge,  which  forms  scabs  as  it  dries.  It  is  accompanied  by  itch- 
ing. In  other  cases  the  condition  more  nearly  resembles  psoriasis,  the  surface 
being  dry  and  scaly.  The  disease  rarely  extends  beyond  the  hmits  of  the 
areola.  Occasionally  ulceration  takes  place  by  which  the  whole  nipple  may  be 
destroyed.  When  cancer  follows  this  condition,  the  tumour  is  usually  situated 
immediately  beneath  the  diseased  nipple,  but  it  may  be  more  deeply  seated. 
The  disease  differs  from  ordinary  eczema  in  its  tendency  to  scaliness  and  to 
ulceration.  Butlin  and  Thin  have  examined  the  diseased  tissues  microscopic- 
ally. Butlin  found  proliferation  of  the  deeper  layers  of  the  epithelium,  and 
small-cell  infiltration  of  the  corium  of  the  areola,  dilatation  of  the  galacto- 
phorous  ducts,  with  proliferation  of  their  epithelium,  sometimes  completely 
choking  them,  and  small-cell  infiltration  around  the  diseased  ducts.  Deeper 
down,  the  epithelium  of  the  acini  was  seen  to  be  proliferating,  and  finally  to 
be  invading  the  tissues  around.  There  are  two  ways  in  which  this  condition 
may  be  explained.  The  disease  of  the  nipple  may  be  primary,  and  bv  extend- 
ing down  the  ducts  to  the  acini,  may  finally  determine  the  develoipment  of 
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true  cancer  in  the  gland  ;  or  it  is  possible  that  the  primary  disease  may  be  in 
"^^Z^  that'as  a  Consequence  of  it  a  morbid  Beoret„  ex.de  and 
irritate  the  muco-cutaneous  surface  with  which  it  comes  in  contact.  J  hat  the 
"p^^^^^^^^^^  is  probably  sometimes  the  true  one  -"^^f^^^^ 
case  under  my  notice  in  which  a  lady  havmg  atrophic  scirrhus  of  the  right 
mamma  became  affected  by  eczema  of  the  left  nipple.  A  ter  a  tnne  the 
mamma,  oecame  d  J  side— became  cancerous,  and  then  some  m- 

axiUary  gland  on  ^^^"^^^  ^/^^^^^  Here  it  seemed  probable  that  the 
t£ZZTTl:iTrl"^^^^^  in  a  small  sciAous  mmtration 
STjirZu  aneously,  or  ahnost  so,  gave  rise  to  eczema  of  the  nipple  and 
Induiai- inZation^  No  treatment  has  any  influence  on  this  condition,  and 
Is  abearance  in  a  middle-aged  woman  must  excite  grave  apprehension  as  to 
tt  fut  ra^^^^^^^^^^^^  of  cancer.  Paget  has  suggested  anticipatir^^^^^^^^^ 
velopment  of  the  tumom^  by  excision  of  the  breast,  especiaUy  if  there  is  a 

and  the  aeograpMcal  Distribution  of  t.e 

DiLLeTavrbeen  already  sufiaciently  discussed  in  the  chapter  on  cancer  m 

^%tgiLt'-?L'«^^  of  the  breast  from  other  dise.es 

afffctmT  h"  organ  is  of  the  first  importance,  and  i.  attended  ^7  — 
difficulties    The  great  point  is  to  determine  whether  the  tumour  of  the  breast 
t  of  a  c— WaL^^  that  the  Surgeon  ^^o^J/^  ^^^f  c  S 

matters  little  in  practice-and,  indeed,  except  in  some  <f 
disease  of  this  organ,  few  practitioners  would  feel  disposed  to  endeavour  to 
'ry  thJir^X^^^^^^^^  beyon'd  this  point.    The  great  and  essentia  d«y  - 
determining  the  nature  of  a  tmnour  of  the  breast  consi  ts  n       fact  of  lie 
same  si-ns  being  more  or  less  common  to  many  growths  m  this  region  a 
hard,  SmscriLd,  indolent  mass,  chronic  in  P-^^^ 
amount  Of  pain,  being  the  usual  characteristics  presented  by  aU  solid  mammary 
tZours    and  though  in  nine  cases  out  of  ten  a  timiour  presentmg  thes. 
~;s,  wticl  has  existed  for  a  year  or  m^-e  in  an  ^^^^^l^'^^ 
resisted  oixlinary  absorbent  and  alterative  treatment,  is  scirrhous,  yet  instancc^_ 
of  th  reverse  occasionally  occur.    Nothing  can  better  e-^ph  I  the  d^^^^^^^^^^ 
of  diagnosis  in  tumours  of  the  breast  than  the  circumstance,  wh  ch  is  not 
fnfrS  witnessed,  that  after  the  removal  of  the  diseased  mass  its  secijo  ^ 
and  careful  examination.  Surgeons  of  equal  experience  will  ^^^7/^^°  ^^^^^^^^ 
it  be  mahgnant  or  not,  and  to  what  class  of  affections  it  sl^^^^/^  be  letened 
and  indeed,  in  many  of  these  cases  it  is  impossible  to  ascertain  its  precise 
nnture  without  having  recourse  to  microscopical  observation. 

ItTsIxt  emely  difficult  to  lay  down  any  definite  rules  of  diagnosis  by  whi 
the  qluon  as  t'o  the  malignancy  of  a  tumour  of  the  bi.ast  ^^^^^ 
thP  miioritv  of  cases  of  cystic  growth  in  this  region,  there  is  little  dimcmty  , 
h  S^Je  of  cysts  of  sufficient  size  to  be  readily  felt  <^  ^  % 
skin  beiuir  o-euerally  characteristic  of  the  non-mahgnant  cyst  c  gi  o^^  ths  i 
S:^t  be  b'oi^e"  mL,  however,  that  cases  such  as  one  to  .v^nch^^^^^^^^^^^  1- 
already  been  made,  may  occur,  in  which  cysts  are  f '^J«^^J^;^^;;,^';',f  the 

The  diagnosis  between  rysUc  sarcoma  and  some  forms  oi  cysUc  cmc^  o  t 
breast  is  not  always  easy  ;  indeed,  it  may  ^^e  impracticable   xcej^^^  by^ 
scopic  examination  after  removal.    I  have  had  ni  the  ^osp  t^l  a  patant  h  ^ 
nine  yeai-s  of  age,  in  whose  breast  a  hard  tumour,  as  large  as  halt  an  oiang 
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had  existed  for  five  years  ;  it  was  perfectly  and  freely  movable,  unconnected  in 
any  way  with  the  skin  ;  there  was  no  retraction  of  the  nipple,  and  no  lancinat- 
ing pain.  On  its  upper  side,  several  large  cysts  could  be  felt,  and  seen  through 
the  skin.  On  examination  after  removal,  it  was  found  to  be  cystic  scirrhus, 
with  large  cysts  of  the  size  of  cherries,  containing  bloody  and  yellow  fluid. 
The  only  very  suspicious  circumstances  here  were  the  age  of  the  Jpatient,  and 
the  existence  of  one  small  indurated  gland  in  the  axilla. 

In  these  cases  of  doubt,  the  safer  plan  is  always  to  make  an  exploratory 
punctui-e,  and,  if  necessary,  to  examine  under  the  microscope  the  contents 
withdrawn  by  the  gi-oove  in  the  needle  or  by  the  trochar  ;  indeed,  if  there  be 
the  slightest  doubt  as  to  the  nature  of  the  tumour,  this  exploratory  puncture 
should  never  be  omitted  .before  its  removal  is  determined  upon.  I  have  more 
than  once  seen  tumours  which  had  been  positively  pronounced  to  be  scirrhous, 
and  for  which  amputation  of  the  breast  had  been  recommended,  prove  to  be 
cystic,  and  disappear  entirely  when  their  contents  were  withdrawn. 

Between  cancer  and  the  ordinanj  solid  tumours  of  the  breast,  more  especially 
the  adenoid  and  adeno-sarcomatous,  the  diagnosis  is  often  difficult ;  but  we 
may  arrange  the  chief  signs  of  the  two  forms  of  disease  in  distinct  groups, 
that,  by  comparing  them  together,  the  differences  may  be  more  clearly  seen! 
{See  Table.) 


NON-MALIGNANT  TUMOURS. 


Feel.  Moderately  hard,  nodulated,  irregu- 
lar in  shape;  occasionally  more  or 
less  lobed ;  distinctly  circumscribed ; 
sometimes  elastic  in  pai-ts.  • 

Mobility.  Considerable,  though  occasion- 
ally there  is  a  deep  pedunculated 
attachment. 

Skin.  Of  the  natural  colour  throughout, 
though  thinned  and  expanded  with 
the  tumour  lying  close  beneath  it. 
Implicated  only  in  the  advanced  stage 
of  cystic  sarcoma. 


Mp])lc.  Usually  not  retracted. 
Veins  of  the  Skin.  Not  much  dilated. 

Pain.  Often  moderate  ;  if  severe,  continu- 
ous or  of  a  neuralgic  character,  much 
increased  by  handling. 

Axillary  Glands.  Of  usual  size.  Lym- 
phatics not  aflfectcd ;  supraclavicular 
glands  not  affected. 


Constitutional  Infection.  None. 


SCIRRHOUS  TUMODRS. 


Feel.  Of  stony  hardness,  knobby  and  indis- 
tinctly circumscribed,  or  somev/hat 
square,  and  occupying  the  whole  of 
the  substance  of  the  gland. 

Mobility.  At  first,  considerable,  but  soon 
lost  fi-om  adhesion  to  the  deeper 
structures  by  a  broad  attachment. 

Skin.  Early  implicated ;  at  first  dimpled, 
then  red  or  purple,  and  in  other  cases 
brawny  and  leather-like,  so  that  it 
does  not  admit  of  being  pinched  up 
into  folds ;  or  nodulated ;  purple-red 
masses  form  in  it. 

M2)2Jle.  Usually  retracted. 

Veins  of  the  Skhi.  Occasionally  greatly 
dilated. 

Pain.  Often  none  at  first,  and  lancinating, 
especially  at  night,  after  handling, 
and  when  the  skin  is  implicated,  but 
not  continuous. 

Axillary  Glands.  Healthy  at  first,  subse- 
quently enlarged  and  indurated.  In- 
durated mass  of  lympliatics  under 
and  parallel  to  edge  of  tlie  pectoral, 
stretching  into  the  axilla;  supra- 
clavicular glands  enlarged  in  later 
stages. 

Constitutional  Cauhe,vy.  As  disease  ad- 
vances. 
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The  co-existence  of  adenoma  and  carcinoma  in  the  same  breast  is  exceedingly 
rare,  though  a  case  has  been  recorded  by  Rushton  Parker.  In  such  a  case  the 
diagnosis  must  necessarily  be  very  obscure.  _  ^  ,■ 

The  diaonosis  of  cancer  of  the  breast  from  chrome  %ntersMial  mfiamrmiwn 
of  a  lobule  of  the  gland  is  often  extremely  difficult.  Both  diseases  implicate 
the  mammary  tissue,  are  ill-defined,  hard,  and  often  nodular.  The  pam  may 
be  the  same  in  both,  and  they  may  occur  at  the  same  age.  It  the  mtiamed 
lobule  be  near  the  surface  the  skin  may  dimple  over  it  as  m  a  cancer,  and  m 
rare  cases  there  may  be  an  enlarged  gland  in  the  axilla.  As  a  rule,  however, 
the  nodule  may  be  felt  perhaps  in  each  breast,  whereas  a  primary  scirrhus  is 
always  single.  In  the  later  stages,  when  cancer  has  implicated  the  skm  and 
glands,  the  difficulty  iu  diagnosis  is  no  longer  present. 

A  similar  difficulty  often  arises  in  cases  of  chronk  encysted  abscess.  Mere 
the  relation  of  the  disease  to  impregnation  and  the  slight  oedema  almost 
always  to  be  recognized  over  an  abscess  wiU  show  the  nature  of  the  disease. 

Eapidikj  of  groivth,  although  always  a  very  suspicious  circuinstance  cannot 
by  itself  and  without  other  signs  be  taken  as  unequivocal  evidence  of  nialig- 
nancy.  I  have  seen  a  so-caUed  "chronic  mammary  tumour,  probably  an 
adeno-sarcoma,  increase  from  the  size  of  a  hen's  egg  to  that  of  the  adult  head 
in  less  than  six  months.  . 

Recurrence  after  removal,  though  a  very  suspicious  circumstance,  is  by  no 
means  a  proof  of  cancer.  Rapidly  growing  sarcomata  will  recur  ihis  i 
have  seen  happen  five  times  in  a  lady,  otherwise  in  perfect  health  and  without 
a  trace  of  general  infection  of  the  system  {see  page  763).  So  also  the  recur- 
ring fibroid  tumour  has  been  removed  eight  or  ten  times  from  the  breast, 
before  its  complete  extirpation  has  been  effected.  _ 

In  cases  in  which,  after  carefully  applying  the  foregoing  prmciples  of 
diagnosis,  the  Surgeon  is  still  uncertain,  he  may  feel  tempted  to  wait  until 
time  clears  up  the^doubt  and  makes  the  nature  of  the  disease  evident.  ±Jy  so 
doing  the  only  hope  of  materially  prolonging  the  patient's  life,  should  the 
disease  be  really  malignant,  is  lost.  In  the  present  day,  when  our  treatment 
of  wounds  is  so  far  perfected  that  a  simple  incision  may  be  regarded  as  tree 
from  danger  and  almost  free  from  inconvenience,  it  is  the  Surgeon  s  duty  to 
cut  into  every  doubtful  tumour  which  may  by  any  possibility  be  a  cancer,  and 
to  remove  a  piece  for  examination.  In  the  great  majority  of  cases  the  naked 
eye  appearances  will  at  once  determine  the  question  whether  it  be  a  cancer  or 
not,  but  should  there  still  be  doubt  a  scraping  or  a  small  fragment  teased 
out  with  needles  may  be  put  under  a  microscope,  which  should  be  at  baud 
for  the  purpose,  and  it  is  very  rarely  indeed  that  any  doubt  will  then  remain. 
In  such  cases  it  is  better  to  obtain  the  patient's  consent  to  do  whatever  may 
be  necessary  before  making  the  examination,  so  that  no  tune  may  be  lost  and 
the  whole  breast  immediately  excised  should  it  prove  to  be  cancerous. 

Treatment.— In  cases  of  cancer  of  the  breast,  the  first  question  that  presents 
itself  to  the  Surgeon  is,  whether  any  plan  of  treatment  short  of  the  rcmova  ol 
the  tumour  holds  out  a  prospect  of  cure,  or  even  of  relief  ;  and  if  not,  whetliei 
the  extii-pation  of  the  cancerous  breast  can  be  undertaken  with  a  prospect  oi 
ridding  the  patient  of  an  otherwise  fatal  disease,  or  at  least  of  proloiigmg  liei 
existence.  To  these  questions  the  remarks  made  at  p.  IOCS  et  scq..  Vol.  -1.,  on 
the  general  treatment  of  cancer,  may  be  considered  applicable.  The  manage- 
ment of  cancer  of  the  breast,  however,  involves  so  many  special  considerations 
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of  importance,  that  it  becomes  necessary  to  consider  its  bearings  somewhat  in 
detail. 

No  constitutional  means  appear  to  be  of  the  shghtest  service  in  arresting, 
and  still  less  in  removing,  cancerous  tumours  of  the  breast.  The  advantages 
stated  to  have  been  derived  from  the  use  of  arsenic,  conium,  iron,  various 
preparations  of  mercury,  &c.,  have  not  been  borne  out  by  experience. 

Compression  by  various  means,  whether  by  plasters,  as  employed  by 
Young  ;  by  agaric,  as  used  by  Recamier  ;  by  the  spring-pads  of  Tanchou  ;  or 
by  the  slack  air-cushion  of  Arnott,  has  been  said,  not  only  to  be  a  palliative, 
but  a  curative  means  of  treatment  in  this  disease  ;  and  cases  have  been 
recorded  in  which  the  employment  of  this  plan  of  treatment  was  stated  to 
have  effected  a  complete  cure.  But,  although  I  am  not  prepared  to  deny 
that  chronic  inflammatory  indurations  in  the  breast  may  have  become  absorbed 
during  the  employment  of  this  treatment  (and  indeed  I  have  had  occasion  to 
observe  this  in  my  own  practice),  I  think  that  evidence  is  altogether  wanting 
to  show  that  an  undoubted  case  of  cancer  of  the  breast  has  ever  been  cured  by 
this  means.  Eveiy  practical  Sm-geon  well  knows  that  it  is  impossible  to 
diagnose  in  many  cases  with  certainty  the  true  nature  of  a  tumour  of  the  breast, 
and  must  fi-equently  have  witnessed  cases  in  which,  after  extirpation,  the  morbid 
growth  has  been  found  to  be  of  a  different  character  from  what  had  been 
supposed.  I  am  acquainted  with  at  least  eight  or  ten  cases  in  which  some  of 
the  most  experienced  Surgeons,  both  in  this  country  and  in  Paris,  have  ampu- 
tated the  breast  for  supposed  scirrhus  ;  when,  after  removal,  it  was  found 
simply  to  have  been  the  seat  of  a  chronic  abscess  with  very  dense  walls.  And 
with  regard  to  a  small  hard,  chronic,  and  indolent  tumour  of  the  breast,  few 
Surgeons  will  hazard  a  positive  diagnosis  as  to  whether  it  is  scirrhus  or  not, 
until  they  have  actually  seen  a  section  of  it.  For  these  reasons,  it  is  impossible 
not  to  receive  with  the  utmost  hesitation  the  cases  of  supposed  cancer  of  the 
breast  reported  as  cured  by  the  advocates  of  compression. 

But,  though  there  is  no  evidence  to  prove  the  utihty  of  compression  as  a 
curative  agent  in  cancer  of  the  breast,  I  think  that,  when  practised  with 
Arnott's  slack  air-cushion,  or  Tanchou's  spring-pad,  it  is  of  considerable 
value  as  a  palliative  in  some  of  the  earlier  stages  of  this  disease  should  the 
patient  refuse  to  submit  to  operation;  then  it  may  undoubtedly  occasionally 
arrest  its  progress  for  a  time,  diminish  the  size  of  the  swelling,  and  lessen 
the  violence  of  those  attacks  of  lancinating  pain  which  are  so  distressing 
to  the  patient.  In  conjunction  with  the  pressure,  much  relief  to  suffering 
may  be  afforded  by  the  use  of  belladonna  plasters,  or  of  atropine  or  aconite 
inunctions,  together  Avith  the  internal  exhibition  of  conium  and  morphia, 
or  hypodermic  injections  of  morphia  and  atropine. 

In  the  advanced  stages  of  the  disease,  however,  when  the  skin  is  involved, 
the  pressure  is  often  imbearable,  increasing  the  pain,  and  acting  as  a  source  of 
irritation  to  the  patient.  In  some  cases  of  this  kind,  in  which  the  slack  air- 
cushion  could  not  be  borne,  I  have  seen  relief  afforded  by  moderate  pressure 
with  thick  layers  of  amadou,  supported  by  an  elastic  bandage,  belladonna  or 
conium  in  powder  being  dusted  on  the  innermost  layer  of  amadou.  A  very 
thin  gutta-percha  shield,  moulded  to  the  part,  may  sometimes  be  advan- 
tageously applied  over  this,  and  kept  on  by  turns  of  an  clastic  roller.  When 
the  skin  is  implicated  and  very  tender,  the  application  of  belladonna  and  lead 
lotion  is  of  use.    When  the  disease  has  run  into  an  ulcerated  stage,  the,  inter- 
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nal  administration  of  conimn,  so  as  to  blunt  the  sensibUity,  and  the  local 
application  of  eucalyptus  oil  and  iodoform  ointment,  boracic  acid  lotion,  and 
solution  of  permanganate  of  potash,  to  lessen  the  fetor,  together  with  the 
watery  extract  of  opium  or  of  beUadonna,  or  an  ointment  containing  cocaine, 
will  relieve.  The  employment  of  the  various  antiseptic  dressings  that  are 
familiar  to  all  Surgeons  is  of  much  service  in  the  advanced  stages  of  ulcerated 
cancer  of  the  breast,  removing  fetor,  and  lessening  the  inflammatory  irritation 
occasioned  by  the  decomposition  of  the  discharges. 

Caustics,  applied  in  accordance  with  the  principles  laid  down  at  p.  1070, 
Vol.  I.,  may  occasionally  be  advantageously  employed  m  the  treatment  of 
cancer  of  the  breast,  or  when  the  patient  is  alarmed  at  and  positively  refuses 

to  submit  to  the  knife. 

Operation.— The  constitutional  and  ordinary  local  treatment  of  cancer  ot 
the  breast  being  thus,  at  the  most,  of  a  palUative  character,  the  question  ot 
operation  always  presents  itself  at  last.  The  objects  proposed  are,  in  the  first 
place,  by  the  extirpation  of  the  diseased  breast,  to  prevent  constitutional  infec- 
tion, and  thus  permanently  to  free  the  patient  from  her  otherwise  necessarily 
fatal  affection  ;  or,  faihng  in  this,  to  retard  the  progress  of  the  constitutional 
infection,  and  thus  at  least  to  prolong  existence.  How  far  these  objects  are 
attained  by  amputation  of  the  cancerous  breast  is  a  subject  of  important 
inquiry  to  the  Surgeon.  The  operation  has  been  discountenanced  by  many 
excellent  pathologists  ;  not  so  much  from  any  extrinsic  danger  it  may  possess, 
for,  although  occasionally  fatal  from  erysipelas  or  some  similar  accidental 
complication,  there  is  nothing  specially  hazardous  about  it ;  nor  from  its 
being  now,  as  formerly,  open  to  the  objection  of  subjecting  the  patient  to 
unnecessary  pain,  all  suffering  during  its  performance  being  prevented  by 
anesthetics,  and  little  inconvenience  being  experienced  at  subsequent  dress- 
ings, which  are  usually  ahnost  painless ;  but  the  great  objection  lies  in  the  fear 
that  the  disease  will  return  and  run  its  course  as  rapidly  after  the  operation  as 
if  none  had  been  performed,  in  some  cases  perhaps  even  more  rapidly. 

The  principal  points  in  connection  with  the  operation  appear  to  resolve 
themselves  into  two  questions  :— 1.  In  any  case  of  cancer  of  the  breast,  may 
constitutional  infection  be  prevented  by  amputation  of  that  organ  ;  and,  if 
so,  under  what  circumstances  will  this  most  probably  happen  ?  2.  Although 
the  disease  may  eventually  return  in  the  part  or  elsewhere,  may  not  excision 
arrest  the  rapidity  of  the  fatal  termination  ?    (See  p.  1073  et  seq.,  Vol.  I.). 

To  the  first  question,  it  is  not  easy  to  give  a  veiy  definite  reply.  The  older 
statistics  upon  this  point  are  but  of  little  value,  for  the  following  reasons  : 
1st,  that  it  is  only  comparatively  recently  that  it  has  become  possible  clearly 
to  distinguish,  even  after  removal,  the  various  forms  of  sarcoma  and  of  in- 
flammatory induration  from  cancer  ;  and  2nd,  that  until  even  a  more  recent 
period  most  Surgeons  have  contented  themselves  with  removal  of  the  diseased 
mamma,  leaving  the  axillary  glands  untouched,  unless  they  were  obviously 
affected.  We  may  therefore  put  on  one  side  the  statistics  of  Hill,  who  states 
that  out  of  88  cases,  there  were  only  10  relapses  and  2  deaths  in  those  operated 
on  by  him  at  least  two  years  before  ;  of  Alexander  Monro,  who  saw  no  recur- 
rence in  4  out  of  60  ;  of  Boyer,  who  saved  1  in  25 ;  of  Macfarlane,  who 
saved  none  ;  of  Wan-en,  who  saved  1  in  3  ;  and  Cooper,  1  in  4. 

Gross  has  collected  the  records  of  51!)  cases  of  operation  for  cancer  of  the 
breast.    Of  this  64  were  lost  sight  of,  and  of  the  remaining  455,  90  were 
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alive  afc  the  time  of  the  report,  but  only  47  of  these  had  passed  the  period  of 
three  years  which  has  been  somewhat  arbitrarily  fixed  as  the  time  after  which 
recurrence  is  no  longer  to  be  feared.  The  proportion  of  cures  was,  therefore, 
not  less  than  ten  per  cent.  Buthn,  from  an  analysis  of  311  cases  came  to  a 
very  similar  conclusion. 

Since  the  introduction  of  anesthetics,  and  more  especially  since  the  recent 
miprovements  in  the  treatment  of  wounds,  the  more  extensive  removal  of  the 
affected  parts  has  been  largely  practised  by  Lister,  Banks,  Billroth,  Kiister, 
Yollanann,  Gross,  and  many  others.    These  Surgeons  advocate  the  removal 
of  the  entire  mamma,  with  as  much  of  the  skin  covering  it  as  can  conveniently 
be  taken  away,  together  with  the  axillary  glands,  even  when  these  are  not 
obviously  affected.    The  results  obtained  so  far  by  this  treatment  have  been 
most  encouraging.    Thus  Banks  has  published  the  records  of  46  cases,  ten  of 
whom  were  aUve  and  free  from  recurrence  at  periods  varying  from  two  to  ten 
years  after  the  operation,  and  in  five  more  no  recurrence  had  taken  place  from 
one  to  two  years  after  the  operation.    Kiister  states,  that  in  26  per  cent,  of 
the  patients  operated  on  by  him,  no  recurrence  had  taken  place  three  years 
after  the  removal  of  the  breast.   Billroth  states  that  he  had  under  observation 
13  cases,  m  which  no  recurrence  had  taken  place  within  two  years  of  the 
operation,  5  of  which  had  remained  free  for  four  years  and  upwards,  and  4 
more  for  more  than  tlu-ee  years.    In  ahnost  all  of  these  the  axillary  glands 
had  been  removed  either  at  the  same  time  as  the  mamma  or  in  a  subsequent 
operation.    These  extensive  operations  under  the  modern  system  of  treating 
wounds  heal  frequently  without  suppuration.     Some  stiffness  of  the  arm 
preventing  movements  above  the  level  of  the  shoulder  is  usually  left,  but  this 
is  of  small  moment  if  a  greater  chance  of  permanent  relief  is  given. 
_  The  inference  fairly  deducible  fi-om  these  cases  is,  that  in  a  certain  propor- 
tion of  cases,  cancer  has  been  effectually  removed  by  extirpation  of  the  breast 
anct  that  the  proportion  of  these  cases  in  the  practice  of  any  particular  Surgeon 
IS  in  direct  ratio  to  the  freedom  with  which  he  removes  the  diseased  structures. 
.   Ihere  is  no  doubt,  however,  that  the  more  extensive  operation  including 
the  removal  of  the  glands,  is  accompanied  by  a  higher  mortality  than  the 
simple  amputation  of  the  breast  if  it  be  adopted  indiscriminately  in  all  cases 
It  is  wser,  therefore,  to  use  some  discretion  in  choosing  the  cases  in  which  to 
practise  it    If  the  glands  be  not  obviously  diseased  and  the  patient  be  old, 
m  feeble  health  or  very  fat,  it  is  better  not  to  run  the  risk  of  the  lai'ger 
operation    If  she  be  thin  and  in  good  health  the  danger  of  opening  the  axilla 
18  so  small  that  there  need  be  no  hesitation  in  removing  the  glands  with  the 
Dieast.    ihere  are  no  statistics  at  present  of  any  value  showing  the  relative 
proportion  of  cures  after  the  two  operations,  as  the  cases  in  which  obvious 
enlargement  of  the  glauds  existed,  and  in  which,  therefore,  the  disease  was  far 
advanced  have  not  been  separated  from  those  in  which  the  axilla  was  cleared 
out  merely  as  a  matter  of  precaution.    Of  course  all  cases  in  which  the  breast 
complication''  removed  may  be  assumed  to  be  free  fi-om  obvious  glandular 

;  As  to  the  second  question— whether  as  a  general  rule  life  may  not  be 
prolonged  by  the  performance  of  the  operation,-we  are  confronted  with  the 
same  fallacy  m  all  the  older  statistics.  Leroy  D'EtioUes,  Walshe,  Cooper  and 
Brodie,were  all  of  the  opinion  that  life  was  little  if  at  all  ^roSed  by 
operation ;   and  although  Velpeau,  Callaway,  Brodie,  and  other  Sm^^ons 
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recorded  cases  in  which  the  patient  had  lived  many  years  after  the  opera- 
tion, most  of  them  were  probably  cases  of  sarcoma. 

The  most  trustworthy  statistics  that  we  possess  on  the  relative  duration 
of  Ufe  in  cases  of  cancer  of  the  breast,  ,  with  or  without  operation  are 
those  collected  by  Sir   James  Paget,  Morrant  Baker,  and  Sibley ;  but 
even  these  probably  include  some  cases  of  sarcoma  under  the  name  of  en- 
cephaloid  cancer.    Paget  states  that,  of  113  cases,  (IG  were_  not  submi  ted  to 
operation  ;  of  these  the  average  duration  of  hfe  was  a  little  more  than  48 
months    Of  47  operated  on,  the  corresponding  average  was  also  a  httle  more 
than  49  months.    In  the  first  two  years  of  the  disease  the  proportion  of  deaths 
was  much  less  in  those  operated  on  than  in  those  who  were  left-bemg  m  the 
former  24  per  cent.,  in  the  latter  36  per  cent.    The  longest  duration  of  life  m 
cases  not  operated  on  was  18  years  ;  in  those  operated  on,  ahttle  more  than  1- 
years.  Morrant  Baker  finds  that  in  84  cases  in  which  no  operation  was  performed, 
the  average  duration  of  Hfe  was  43  months  ;  in  62  cases  operated  on,  the 
average  was  56i  months.  Sibley  finds  that  the  average  duration  of  life  m  cases 
not  operated  on  was  about  32  months  ;  whilst  in  those  subjected  to  amputa- 
tion of  the  breast  it  reached  54  months.    Thus  it  wiU  be  seen  that  inde- 
pendently of  the  possible  chances  of  a  complete  cure,  the  operation  holds  out 
the  prospect  of  an  average  gain  of  about  a  year  and  a  half. 

There  is,  however,  another  point  of  view  from  which  these  operations  may 
be  considered  ;  for,  even  if  they  do  not  prolong  life,  they  may  greatly  improve 
the  patient's  condition,  and  place  her  in  a  state  of  comparative  comfort  durmg 
the  remainder  of  her  existence.  Thus,  she  maybe  suffering  so  much  pain 
from  the  local  affection,  or,  if  the  cancer  be  ulcerated,  may  be  so  mucli 
annoyed  by  the  foetor  of  the  discharges,  that  she  may  be  placed  in  a  position 
of  far  greater  comfort  by  having  the  local  source  of  disease  and  irritation 
removed  ;  and  though  she  die  eventually  of  cancer,  being  carried  off  by 
cachexy  with  secondary  growths  in  the  lungs  or  liver,  it  will  be  with  mucn 
less  suffering  to  herself  and  others  than  if  she  were  worn  out  by  the  pam,  dis- 
charge, and  hemorrhages,  of  a  slowly  progressive  ulcerating  cancerous  mamma. 

The  question  as  to  the  advisability  of  operation  in  any  given  case  of  cancer 
of  the  breast  cannot,  however,  be  determined  by  abstract  pathological  reason- 
incr,  by  reference  to  scientific  principles,  or  by  calculations  founded  on  sta- 
tistical results.    Whatever  the  value  of  statistics  may  be  in  determming  the 
question,  whether  in  cases  of  cancer  of  the  breast  generally  the  operation  will 
effect  a  cure  or  prolong  life,  they  are  not  equally  valuable  m  their  application 
to  individual  cases.    When  a  Surgeon  is  called  on  for  his  opinion  respectmg 
the  propriety  of  amputatiug  the  breast  of  the  patient  before  him,  it  as  not 
sufficient  for  him  to  be  able  to  state  what  the  general  result  of  the  operation 
may  be,  but  he  must  be  able  to  satisfy  himself  whether  the  particular  instance 
under  consideration  may  or  may  not  be  one  of  those  cases  in  which  there  is  a 
possibility  of  extirpating  the  disease  entirely  from  the  system,  or  at  all  events 
of  prolonging  the  patient's  existence.    In  order  to  do  this,  it  is  necessary  to 
endeavour  to  lay  down  some  rules  that  may  guide  us  in  selecting  those  cases 
in  which  the  operation  may  be  advantageously  done,  and  m  setting  aside  otiici. 
in  which  wc  know  that  it  will  almost  to  a  certainty  hasten  the  patient  s  death. 
And,  indeed,  it  is  the  absence  of  all  such  considerations  in  general  statistica 
investigations  into  the  results  of  operation  for  cancer,  that  deprives  them  oi 
their  value  as  guides  in  actual  practice. 
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Though  nothing  can  be  more  unsurgical  and  improper  than  the  indiscriminate 
extii-pation  of  cancerous  tumours  of  the  breast  from  all  patients  who  may 
present  themselves  in  whatever  stage  of  the  disease  ;  and  though  such  a 
practice  would  doubtless  be  followed  by  results  fully  as  disastrous  as  those 
that  occun-ed  to  Macfarlane,  Boyer,  and  others  ;  yet  there  can  be  little  doubt 
that  a  Surgeon  who  would  employ  a  certain  principle  of  selection  would 
obtain  a  very  dififerent  and  a  far  more  successful  result  in  his  practice.  Sir 
B.  Brodie  very  clearly  and  succinctly  pointed  out  the  most  important 
circumstances  by  which  the  question  as  to  the  propriety  of  operating  in  these 
cases  should  be  determined.  Before  doing  so,  he  very  justly  dwells  on  the 
fact  that  in  many  cases  the  operation  may  fail,  and  the  disease  speedily  recur, 
through  the  negligence  of  the  Surgeon  in  leaving  portions  of  the  gland,  or 
contaminated  tissues,  and  that  thus  the  operation  may  receive  discredit  for 
what  is  in  reahty  the  fault  of  the  Surgeon  who  has  performed  it. 

With  reference  to  operation,  cancerous  diseases  of  the  breast  may  be  divided 
into  three  classes  :— 1.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  dis- 
countenance excision  ;  2.  Those  in  which  the  operation  is  of  doubtful  expe- 
diency ;  and  3.  Those  in  which  it  is  the  duty  of  the  Surgeon  to  recommend  it. 

1.  Cases  unfit  for  Operation.— This  class  includes  cases  presenting  the 
foUowing  conditions  :  a.  Strongly  marked  constitutional  cachexy  ;  &.  Disease 
in  both  breasts  ;  c.  Secondary  deposits  in  internal  organs  ;  d.  Much  enlarge- 
ment of  the  glands  under,  and  especially  of  those  above,  the  clavicle; 
e.  (Edema  of  the  hand  and  arm  from  pressure  on  the  axillary  vein  ; 
/.  Adhesion  of  the  tumour  to  the  ribs  and  intercostal  muscles  ;  g.  Hard^ 
brawny,  and  infiltrated  skin,  of  a  reddish-brown  colour-,  having  a  hard, 
leathery  feel,  or  a  greasy,  glazed  appearance  ;  h.  Eapid  growth  of  the  tumour 
m  a  patient  with  a  strong  hereditary  taint  ;  i.  An  extensively  ulcerated  and 
iungatmg  tumour,  with  marked  constitutional  cachexy. 

2.  Doubtful  Cases.— a.  If  the  patient  be  aged,  weak,  anaemic,  or  very 
.  fat,  and  the  tumour  large,  it  is  seldom  expedient  to  operate,  as  the  shock  may 

destroy  hfe.  h.  When  the  skin  is  merely  dimpled  in  by  a  kind  of  pedicle 
passing  from  the  tumour  to  its  under  surface,  an  operation  may  be  performed 
unless  other  circumstances  should  contraindicate  it ;  but  in  such  cases  it  is 
necessary  widely  to  excise  the  integument  surrounding  the  attached  point. 
Ihe  cancer-cells,  as  I  have  more  than  once  had  occasion  to  observe,  will  have 
diflused  themselves  extensively  through  the  neighbouring  skin,  which,  to  the 
naked  eye  and  to  the  touch,  has  a  perfectly  healthy  appearance,  the  tumour 
bemg  surrounded  by  a  kind  of  halo  of  cancer-infiltration,  c.  When  there  is 
but  moderate  enlargement  of  axillary  glands,  which  are  so  situated  as  to 
admit  of  removal,  the  operation  may  be  performed,  d.  When  the  cancer  is 
Ulcerated  it  is  seldom  proper  to  operate  ;  but,  if  all  other  conditions  be 
lavourable  even  this  need  not  in  some  special  cases  be  a  bar.  As  Sir  B.  Brodie 
Jias  pointed  out,  the  patient's  existence  may  sometimes  in  these  cases  be  pro- 
longed, and  her  comfort  increased,  by  removing  the  ulcerated  mass. 

Old  age  exercises  a  material  influence  on  the  expediency  of  operatino-  for 
cancer  of  the  breast.  As  a  rule,  I  do  not  think  it  advisable  to  do  so  lifter 
seventy  years  of  age,  unless  the  distress  from  pain  or  the  discomfort  from 
letid  ulceration  be  so  gi-eat  as  to  render  removal  at  any  risk  justifiable  The 
danger  of  the  operation  is  greatly  increased  by  advanced  age,  more  especially 
11  tne  patient  is  stout ;  and  if  recovery  take  place  the  expectancy  of  life  after 
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seventy  would  not  be  materially,  if  at  all,  increased  by  the  extiq^ation  of  a 
disease  which  would  probably  recur  and  prove  fatal  within  two  yeare ;  the 
more  so,  as  the  progress  of  cancer  in  advanced  age  is  often  very  slow. 

Pregnancy  is  not  necessarily  a  bar  to  the  performance  of  any  necessary 
operation,  even  of  amputation,  on  the  female  breast.  In  pregnant  women 
cancer  when  attacking  the  breast  becomes  very  active,  hence  its  removal 
should  not  be  too  long  delayed,  if  all  other  circumstances  are  favourable. 
Should,  however,  the  sixth  or  seventh  month  be  reached,  it  might  be  as  well 
to  delay  the  operation  till  after  recovery  from  partm'ition.  But  in  deciding 
this  question  much  will  depend  not  only  on  the  rapidity  of  the  growth  of  the 
tumour,  but  on  the  size  of  the  breast  and  the  moral  effect  of  the  operation. 

3.  Cases  favouralDle  for  Operation. — All  cases  of  cancer  of  the  breast 
are  favourable  for  operation  when  recognized  sufficiently  early,  provided  the 
patient  is  suffering  from  no  constitutional  disease,  but  unfortunately,  either 
from  reticence  on  the  part  of  the  patient  or  hesitation  on  the  part  of  the 
medical  attendant,  the  question  of  operation  is  frequently  not  raised  until 
some  of  the  unfavourable  conditions  already  mentioned  have  appeared.  The 
exclusion  of  all  the  cases  in  which  this  has  happened  wiU  necessarily  limit 
very  materially  those  in  which  an  operation  may  be  undertaken  ;  it  can, 
however,,  be  performed  with  every  prospect  of  its  being  advantageous  to  the 
patient,  if  the  tumour  be  of  moderate  size,  slow  or  nearly  stationaiy  in  its 
growth,  unconnected  with  or  at  least  merely  attached  by  a  pedicle  of  the  skin, 
pretty  distinctly  circumscribed,  movable  on  the  subjacent  parts,  and  not 
complicated  by  greatly  enlarged  glands  in  the  axilla  or  elsewhere.  The  patient 
has  an  especially  good  prospect  of  recovery,  according  to  Brodie,  if  the  disease 
be  seated  in  the  nipple. 

When  once  a  tumour  of  the  breast  has  been  ascertained  to  be  of  cancerous 
character,  the  sooner  it.  is  removed  the  better,  unless  one  of  the  special  reasons 
adverse  to  operation  that  have  just  been  mentioned  should  exist.  Every 
day's  delay  diminishes  the  chance  of  permanently  reUeving  the  patient.  The 
disease  (for  reasons  stated  at  p.  1051,  Vol.  I.)  appears  in  the  eaiiy  stages  often 
to  be  entirely  local :  there  is  no  evidence  of  constitutional  infection,  but  if  the 
operation  be  delayed  the  skin  speedily  becomes  implicated,  the  axillary  glands 
enlarge,  and  cancerous  cachexy  sets  in.  In  all  cases  of  cancer  of  the  breast 
the  whole  of  that  organ  ought  to  be  freely  removed,  especial  care  being  taken 
that  no  bits  of  mammary  structure  be  left  behind ;  and  after  removal  the 
under  surface  and  edges  of  the  gland  ought  to  be  carefully  examined,  to 
discover  whether  the  extirpation  has  been  complete.  The  question  of  the 
simultaneous  removal  of  the  axillary  glands  in  every  case  is  still  an  open  one, 
but  when  we  consider  how  unsatisfactory  the  simple  excision  of  the  gland 
usually  is,  it  certainly  deserves  a  trial.  When  the  cancer  is  infiltrated,  the 
whole  of  the  breast  and  the  surrounding  ccllulo-adiposc  structures  must  be 
very  freely  removed,  as  there  is  often  a  halo  of  cancerous  infiltration  around 
the  morl)id  mass,  in  tissues  apparently  healthy.  It  may  happen  that  the  tumour, 
especially  if  scirrhous,  is  apparently  isolated,  and  situated  at  one  border  of  the 
gland,  scarcely,  if  at  all,  connected  with  that  structure.  Here  the  question 
will  arise,  as  to  whether  the  whole  of  the  organ  ought  to  be  removed  or  not. 
In  dctennining  this  we  must,  I  think,  be  guided  by  the  position  of  the 
schirrous  mass  and  the  size  of  the  breast.  The  cancer-infiltration  proceeds  in 
the  course  of  the  lymphatic  vessels.    If  the  cancer  be  situated  towards  the 
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sternal  or  under  aspect,  however  isolated  it  may  appear,  it  will  be  found  that 
the  mammary  gland  will  certainly  have  become  infiltrated,  lying  as  it  does 
between  the  morbid  mass  and  the  lymphatics.  When,  however,  the  timiour 
is  seated  at  the  upper  or  outer  border  of  the  gland  ;  when  it  appears  to  be 
detached  from  the  breast,  lying  rather  in  the  axilla  or  below  the  clavicle  than 
in  connection  with  the  gland  ;  when  the  breast  itself  is  very  large  and  fat, 
but  healthy  to  the  feel,  without  hardness  or  retraction  of  the  nipple  ;  when 
there  is  no  sign  whatever  of  deep  infiltration — it  may  then  be  a  question 
whether  it  will  not  be  more  prudent  to  extirpate  the  tumour  alone,  with  the 
adipose  bed  in  which  it  lies,  and  a  deep  slice  of  the  adjoining  mammary  gland, 
than  to  perform  the  more  serious  operation  of  removing  the  whole  of  the 
breast.  In  determining  this  point  we  must,  I  think,  be  guided  by  the  situa- 
tion of  the  tumom',  the  feel  of  the  breast,  and  the  size  of  that  organ.  If  the 
tumour  be  distinctly  axillary,  if  the  breast  feel  perfectly  soft  and  healthy,  and 
the  nipple  project,  there  is  no  reason  to  fear  infiiltration  by  cancer  of  the 
central  and  sternal  portions  of  the  mammary  gland.  I  have  found  on  careful 
microscopical  examination  of  breasts  removed  for  scirrhus  at  the  axillary 
border,  that  the  above-named  parts  of  the  gland  were  entirely  free  from  all 
sign  of  disease.  If  the  mamma  be  small  and  shrunken,  the  whole  may  be 
removed  without  any  increase  of  danger  ;  if  it  be  very  large,  the  Surgeon  best 
consults  the  patient's  safety  by  simply  removing  the  tamour  with  a  deep 
wedge-shaped  piece  of  the  contiguous  portion  of  the  gland ;  but  if  there  be 
any  hardness  or  suspicious  nodulated  feel  about  the  mammary  gland,  if  the 
line  of  demarcation  between  it  and  the  tumour  be  not  defined,  and  particu- 
larly if  the  patient  be  thin,  so  that  the  operation  is  not  a  very  severe  one, 
extirpation  of  the  whole  of  the  breast  ought  certainly  to  be  practised.  How- 
ever widely  the  parts  are  removed,  the  line  of  incision  usually  comes  together 
readily,  o\nng  to  the  laxity  of  the  integuments  in  the  mammary  region. 

I  have  observed  in  those  cases  in  which  it  becomes  necessary  to  extirpate 
tumours  of  the  mammary  region,  without  removal  of  the  gland,  that  erysipelas 
has  more  frequently  followed  the  operation  than  when  the  gland,  being 
affected,  has  required  removal. 

Return  of  Cancer  after  Operation  may  take  place  in  three  situations  : 
in  the  cicatrix  of  the  part  operated  upon ;  in  the  neighbouring  lymphatic 
glands ;  or  in  some  internal  organ  or  distant  part.  When  cancer  recm-s  in 
the  neighbourhood  of  the  previously  affected  part,  it  is  probably  owing  to  the 
cancer-cells  having  become  widely  disseminated  in  the  skin,  the  subcutaneous 
areolar  tissue  and  muscles,  or  neighbouring  lymphatic  glands,  and  after  the 
removal  of  the  tumour  these  cells  become  the  germs  of  new  growths.  In  these 
circumstances  it  may  recur  in  the  cicatrix  and  then  implicate  the  glands  ;  or 
in  the  glands  without  the  cicatrix  having  been  previously  affected.  In  local, 
relapse,  of  this  kind,  it  often  happens  that  the  disease,  so  reproduced,  runs  its 
course  more  rapidly  than  if  no  operation  had  been  performed  ;  the  hyperasmia 
set  up  in  the  part  during  the  healing  process  appearing  to  give  augmented 
energy  to  the  cancerous  growth.  In  some  cases  it  returns  in  the  wound  even 
before  cicatrization  is  completed,  the  surface  then  assuming  the  ordinary 
character  of  the  cancerous  ulcer.  In  other  cases,  the  cicatrix,  some  weeks  or 
months  after  it  is  fully  formed,  assumes  a  dusky  red  or  purjjlish  tinge,  becoming 
hard,  stony  and  nodulated  at  points  ;  these  nodules  being  round  or  oval,  often 
very  numerous,  and  varying  in  size  from  a  pin's  head  to  a  pigeon's  egg,  studding 
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the  whole  length  and  breadth  of  the  cicatrix,  and  at  last  running  into  ulcera- 
tion. In  such  circumstances,  the  only  hope  of  prolonging  the  patient's  life 
lies  in  the  speedy  excision  of  the  whole  of  the  diseased  structures,  or  their 
extirpation  by  caustics,  provided  there  be  no  deep  affection  of  the  glands,  nor 
evidence  of  internal  secondary  growths.  But  if  the  axillary  glands  be  much 
enlarged,  either  alone  or  together  with  recun-ent  disease  in  the  cicatrix,  or  if 
there\e  any  sign  of  internal  cancer,  further  operation  will  be  improper. 

Amputation  of  the  Breast.— The  question  of  amputation  of  the  breast 
should  always  be  raised  and  discussed  with  more  than  ordinaiy  regard  to  the 
feelings  of  the  patient.  A  woman  looks  upon  her  breast  as  alike  the  emblem 
and  the  ornament  of  her  womanhood.  She  shrinks  from  the  idea  of  its  being 
affected  by  disease.  She  suffers  acutely  in  mind  when  it  is  invaded  by  tumour 
of  any  kind  :  the  horrid  dread  of  that  disease  being  cancer  ever  haunts  her 
thoughts,  not  so  much  from  the  fear  of  the  possibly  impending  operation,  but 
rather  from  the  distress  of  mind,  in  many  cases  amounting  to  a  sense  of 
humihation,  at  the  idea  of  the  mutilation  of  which  she  is  about  to  become  the 
victim. 

The  operation  for  the  removal  of  the  breast,  whether  affected  with  cancer  or 
with  other  disease,  may  be  performed  in  the  following  way.  The  patient 
should  lie  upon  a  table,  with  the  arm  hanging  over  the  side,  tied  down  or 
held  by  an  assistant.  If  the  tumour  be  large,  and  the  loss  of  blood  a  matter 
of  much  consequence,  another  assistant  should  compress  the  subclavian  artery 
on  the  first  rib.  The  hasmorrhage  will,  however  depend  more  on  the  nature 
than  on  the  size  of  the  tumour.  In  all  cancerous  tumours,  but  especially  in 
the  encephaloid,  it  is  considerable,  and  fi'om  many  enlarged  vessels.  In 
simple  tumours,  even  of  very  large  size,  it  is  often  trivial.  I  have  removed  a 
simple  tumour  of  the  breast  many  pounds  in  weight,  and  had  to  tie  only  one 
vessel.  Indeed,  nothing  indicates  more  conclusively  the  enormous  activity  of 
cancerous  tumours,  and  the  great  drain  they  must  exercise  upon  the  system 
generally,  than  the  large  size  and  great  number  of  their  supplying  arteries, 
compared  with  those  sent  to  a  simple  tumour  many  times  larger  than  the 
malignant  one.  In  all  cases  a  sufficient  number  of  forcipressure  forceps  should 
be  at  hand,  which  can  be  applied  to  the  vessels  as  they  are  cut,  and  left 
attached  until  more  permanent  means  of  arresting  the  haemorrhage  can  be 
carried  out  if  necessary. 

In  amputations  of  the  breast  for  cancer,  there  are  three  principal  points 
that  must  be  attended  to  :  1.  To  remove  the  whole  of  the  gland  and  the 
nipple,  except  under  the  conditions  mentioned  on  p.  781  ;  2.  To  remove  the 
skin  widely,  even  when  apparently  healthy  ;  3.  To  clear  out  the  axilla  if 
there  be  any  glandular  enlargement,  or  even  if  none  is  obvious,  when  the 
conditions  are  favourable  for  so  doing. 

The  operation  should  always  be  done  with  antiseptic  precautions.  Tlie 
whole  breast,  side,  and  axilla  should  first  be  thoroughly  washed  with  carbolic 
lotion,  1  to  20.  The  direction  of  the  incision  through  the  integuments  is 
varied  by  different  Surgeons  ;  some  prefer  a  transverse,  others  an  oblique 
one.  I  think  that  no  definite  plan  should  be  followed,  but  the  direction  of  the 
cut  made  to  vary  according  to  the  situation  and  size  of  the  tumour,  and  the 
amount  of  integument  that  requires  removal.  In  all  cases,  the  nipple  should 
be  included.  In  ordinaiy  cases,  as  a  general  rule,  I  prefer  an  oblique  incision 
following  the  course  of  the  fibres  of  the  great  pectoral  muscle  ;  as  it  enables 
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the  Surgeon,  if  necessary,  to  extend  the  cut  into  the  axilla  for  the  removal  of 
enlarged  glands,  and,  after  cicatrization,  allows  the  movements  of  the  arm 
without  nndue  traction.  An  oblique  elliptical  incision,  of  sufficient  length, 
may  thus  be  made,  first  below,  and  next  above  the  nipple,  so  as  to  include  a 
sufficient  quantity  of  integument  (Fig.  794).  In  some  cases,  where  the  skin 
is  somewhat  involved,  a  transverse  incision  may  be  made  in  addition  to  this, 
so  as  to  include  the  affected  integument  in  a  triangular  manner.  The  dissec- 
tion should  then  be  steadily  carried  down  to  the  pectoral  muscle,  every  bleed- 
ing vessel  being  immediately  seized  in  forcipressure  forceps,  and  the  breast 
removed  with  the  cell  alar  bed  in  which  it  lies.  When  the  tumour  is  of  large 
size,  and  especially  if  it  be  of  simple  character,  this  part  of  the  operation  may 
be  done  very  expeditiously  by  drawing  down  the  mass  and  touching  the  areolar 
tissue  with  the  scalpel,  when  the  whole  tumour  will  peel  off  the  pectoralis 
major,  with  the  fascia  covering  the  muscle,  and  can  readily  be  detached.  After 
the  removal  of  the  diseased  breast,  it  and  the  tumour,  as  well  as  the  whole 
interior  of  the  wound,  must  be  carefully  examined,  to  ascertain  that  no  sUces 
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of  morbid  tissue  have  been  left  behind  ;  if  so,  they  must  be  freely  cut  out  ; 
and  if,  as  sometimes  happens,  the  growth  be  rather  jBrmly  adherent  to  the 
pectoral  muscle,  a  portion  of  this  must  also  be  removed.  In  taking  away 
slices  after  removal  of  the  breast,  it  must  be  remembered  that  the  skin,  owing 
to  its  elasticity,  has  shrunk  to  some  extent,  and  half  an  inch  cut  away  then 
may  equal  perhaps  an  inch  in  its  natural  state  of  tension.  Thus,  more  may 
be  removed  than  is  intended,  and  great  difficulty  may  be  found  in  closino-  the 
wound.  ^ 

The  clearing  out  of  the  axilla  adds  greatly  to  the  severity  and  immediate 
danger  of  the  operation.  Should  there  be  enlarged  lymphatic  glands,  or  should 
the  Surgeon  adopt  the  course  of  clearing  out  the  axilla  even  when  diseased 
glands  cannot  be  felt,  this  may  be  done  by  extending  the  oblique  incision  up- 
wards as  far  as  may  be  necessary.  It  will  often,  however,  be  found  more  con- 
venient to  perform  the  operation  in  the  following  way.  An  oval  incision,  the 
long  diameter  of  which  is  placed  transversely  to  the  trunk,  may  be  made  to 
include  the  breast,  and  as  much  skin  as  it  is  intended  to  remove.  From  the 
outer  end  of  this  an  incision  may  be  carried  to  the  posterior  border  of  the 
axilla,  in  the  line  of  the  long  diameter  of  the  oval  incision.    Another  incision 
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is  carried  upwards  along  the  anterior  border  of  the  axilla  to  the  aim.  The 
mamma  is  then  removed  in  the  ordinary  way,  the  surface  of  the  pectoralis 
major  being  carefully  cleaned.  Having  arrested  the  bleeding,  the  Surgeon 
now  proceeds  to  remove  the  contents  of  the  axilla  as  completely  as  possible, 
including  not  only  the  lympthatic  glands  but  the  fat  surrounding  them. 
While  doing  this  the  bandage  securing  the  arm  must  be  loosened,  and  the 
limb  given  to  an  assistant,  who  must  hold  it  in  the  position  most  convenient 
to  the  Surgeon.  The  edge  of  the  pectoralis  major  may  be  cleaned  with  the 
scalpel,  care  being  taken  to  expose  and  clean  the  lower  part  of  the  pectoralis 
minor  also,  as  a  few  glands  often  lie  concealed  between  this  and  the  great 
pectoral,  and  may  be  easily  overlooked.  In  doing  this  the  external  mammary 
artery  will  be  divided.  The  contents  of  the  axilla  are  then  turned  carefully 
over  to  the  posterior  side  of  the  space.  In  the  lower  part  this  may  safely  be 
done  with  the  edge  of  the  knife,  but  at  the  upper  part  the  handle  of  the  scalpel 
and  the  fingers  should  be  used,  and  any  bands  which  are  met  with,  and  appear 
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to  contain  vessels,  should  be  isolated,  and  a  ligature  passed  round  them,  after 
which  they  may  be  divided  with  scissors.  By  thus  working  carefully  at  the 
upper  part  of  the  axilla,  the  fat  and  the  glands  contained  in  it  may  be  safely 
separated  from  the  great  vessels  which  are  left  exposed  often  for  one  or  two 
inches.  Finally,  the  whole  mass  is  drawn  down^\•ards,  and  separated  from  the 
posterior  border  of  the  axilla,  care  being  taken  not  to  wound  the  subscapular 
artery  and  vein  to  which  the  enlarged  glands  are  sometimes  adherent.  Should 
it  be  necessaiy  to  divide  these  vessels,  they  must  not  be  cut  too  close  to  the 
main  trunks.  The  complete  extirpation  of  the  axillary  glands  is  the  most 
difficult  part  of  the  operation,  but  by  patient  and  careful  dissection  it  can  be 
safely  accomplished.  If  the  enlarged  glands  that  arc  readily  perceptible  arc 
alone  removed  without  the  fat  surrounding  them,  a  number  of  smaller  glands 
are  sure  to  be  left  behind.  Wound  of  the  axillary  vein  is  the  most  likely 
accident  to  occur  in  removing  glands  seated  high  up.  It  usually  arises  from 
tearing  through  some  small  branch  just  as  it  enters  the  main  trunk.  If  the 
opening  be  very  small,  it  is  easily  secured  by  pinching  it  up,  and  applying  a 
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ligature  round  ifc  without  occluding  the  whole  vein.  Should  the  wound  be 
more  extensive,  the  whole  vein  should  be  tied.  Billroth  states  that  he  has 
had  occasion  to  do  this  more  than  once,  and  that  no  evil  consequences  fol- 
lowed, rarely  even  oedema  of  the  arm.  The  safety  of  the  patient  depends  very 
much,  however,  on  the  successful  prevention  of  decomposition  in  the  wound. 
Should  the  injured  vessel  be  bathed  in  decomposing  discharges,  the  patient 
would  be  exposed  to  the  imminent  danger  of  septic  thrombosis  and  pyaemia, 
which  formerly  made  Surgeons  hesitate  to  apply  a  Hgature  to  a  vein.  Entry 
of  air  into  the  vein  is  a  danger  which  must  be  borne  in  mind  while  removing 
glands  in  close  proximity  to  it.  It  is  best  avoided  by  careful  dissection,  but 
should  the  vein  be  unavoidably  in  danger,  an  assistant  should  place  his  finger 
on  it,  if  possible,  on  the  cardiac  side  of  the  exposed  part.  Wound  of  the  artery 
is  much  less  common.  It  is  most  likely  to  occur  from  shaving  the  subscapular 
branch  away  so  closely  as  to  leave  a  circular  aperture  in  the  side  of  the  main 
trunk.  It  can  only  be  avoided  by  not  using  sharp  instruments  in  this  region. 
Should  it  happen,  the  main  trunk  must  be  tied  on  each  side  of  the  wound. 

The  dressing  of  the  wound  is  of  great  consequence.    A  wound  that  gapes 
widely  whilst  the  arm  hangs  down,  will  be  found  to  close  with  the  greatest 
ease  when  the  arm  is  raised  and  laid  across  the  chest.    If  properly  dressed  the 
patient  suffers  no  pain  during  the  healing  of  the  wound,  which  is  usually  com- 
plete in  about  a  fortnight ;  there  is  no  constitutional  disturbance  of  any  con- 
sequence, and  the  dressings  need  not  be  disturbed  more  than  twice  or  thrice. 
Some  form  of  antiseptic  dressing  should  always  be  applied.    The  plan  that  I 
now  usually  adopt  is  as  follows  :  All  bleeding  points  having  been  secured  by 
torsion  or  by  ligature  with  fine  carbohzed  catgut,  the  wound  is  thoroughly 
washed  out  with  a  solution  of  chloride  of  zinc  or  carbolic  lotion.    The  edges 
fire  then  to  be  brought  together.    If  much  skin  has  been  removed,  and  there 
is  considerable  strain  in  approximating  them,  this  should  be  done  by  the  intro- 
duction of  one  or  two  deep  button-sutures  of  thick  silver  wire.    The  edges  are 
then  carefully  adjusted,  and  kept  in  apposition  by  means  of  a  suSicient  number 
of  points  of  suture  of  carbolized  silk  or  catgut.    Efficient  drainage  must  next 
be  secured  by  the  insertion  of  one  or  two  drainage-tubes  of  good  calibre  with 
a  piece  of  silk  attached,  so  that  they  may  not  be  lost  in  the  wound.    If  there 
is  a  large  bag  of  skin  at  the  axillary  border,  this  may  be  perforated  and  one  of 
the  tubes  drawn  through  and  fixed  in  the  hole.    The  surface  of  the  wound  is 
then  dusted  with  iodoform,  and  a  large  and  thick  layer  of  iodoform  wool  is  now 
to  be  laid  over  the  wound  and  well  up  into  the  axilla,  which  must  be  carefully 
packed.    Over  this  a  still  larger  and  thicker  layer  of  salicyhc  acid  wool  must 
be  placed,  taking  in  the  shoulder  and  clavicle. 

This  dressing  should  be  confined  and  supported  by  turns  of  a  body-bandage 
fixmg  the  arm  to  the  side.  It  need  not  be  disturbed  for  several  days— a  week 
or  more— unless  the  temperature  rises  above  100°  Fahr.,  or  the  discharge  from 
the  wound  soaks  through.  The  deep  silver  sutures  should  be  taken  out  about 
the  eighth  or  tenth  day.  The  catgut  stitches  often  become  absorbed.  If  not 
they  may  be  picked  out  when  the  wound  is  healed.  After  cicatrization  is 
complete  the  part  should  be  kept  covered  with  cotton-wool  for  some  months, 
and  the  patient  cautioned  not  to  move  the  arm  too  freely.  In  most  cases  it 
will  unite  by  the  first  intention  ;  for  owing  to  the  yielding  nature  of  the  parts 
m  this  situation,  the  lips  of  the  cut  come  into  very  good  apposition,  even 
though  a  considerable  mass  has  been  removed.    By  some  it  has  been  supposed 
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that  relapse  of  cancer  is  less  liable  to  take  place  if  the  wound  unite  by  granu- 
lation, than  if  it  come  together  by  more  speedy  union  ;  of  this,  however,  there 
is  no  proof  with  which  I  am  acquainted. 

The  mortality  from  amputation  of  the  hreasi  was  never  very  considerable, 
and  has  been  greatly  reduced  by  the  modern  improvements  in  the  treatment 
of  wounds    The  circumstances  that  chiefly  influence  it  are  the  nature  of  the 
tumour,  the  size  of  the  breast,  and  the  extent  of  the  incision  mto  the  axilla 
The  operation  is  much  more  dangerous  when  perfoi-med  for  the  removal  of 
cancerous  than  of  simple  tumours  :  and  the  danger  increases  in  proportion  to 
the  length  of  time  the  cancer  has  been  allowed  to  exist  before  the  operation  is 
undertaken.    In  proportion  as  the  patient's  general  health  has  become  under- 
mined by  the  continuance  of  the  malignant  disease,  so  the  tendency  to  pyemia 
and  erysipelas  increases.    Women  who  have  small  mammae,  with  little  fat, 
bear  the  operation  best.    The  danger  of  the  operation  is,  for  obvious  reasons, 
much  greater  in  women  with  large  breasts,  in  whom  the  areolar  tissue  is 
loaded  with  soft  yellow  fat.    In  these  reparative  action  is  slow,  and  there  is 
much  tendency  to  sloughing  and  to  erysipelas.    T.astly,  the  operation  becomes 
dangerous  in  proportion  as  the  tumour  is  adherent  to  the  pectoral  muscle,  and 
the  dissection  requires  to  be  carried  deeply  into  the  axilla  or  under  the 
pectoral.    The  danger  here  is  threefold  :  1,  from  hasmoi-rhage  ;  2,  from  the 
entry  of  air  into  a  vein  ;  and  3,  from  opening  up  the  deep  fascia  of  the  axilla, 
and  the  risk  of  the  occurrence  of  deep  celluhtis.    This  last  danger  is  much 
less  if  the  axilla  is  thoroughly  cleaned  out  than  if  a  small  opening  only  be 
made  in  the  fascia  and  the  glands  torn  out  through  tliis.    It  can  be  much 
lessened  by  the  proper  use  of  drainage  and  antiseptic  dressings.    When  death 
foUows  these  operations  it  is  most  commonly  the  result  of  erysipelas  or 
septicEemia. 

There  are  two  dangers  which  attend  excision  of  the  breast  rather  more 
frequently  than  other  operations  ;  viz.,  1st,  a  congestive  form  of  pneumonia, 
not  dependent  on  any  blood-poisoning,  but  arising  from  defective  aeration 
occasioned  by  the  breathing  being  shallow  and  restrained  either  by  tight 
bandaging  of  the  chest,  or  by  the  pain  induced  by  the  movement  of  tbe 
chest-walls  in  respiration;  and  2nd,  cardiac  thrombosis  extending  into  the 
pulmonary  artery.  I  have  known  several  instances  of  death  froni  each  ot 
these  causes.  The  first  danger  can  obviously  be  guarded  against  ;  the  second 
cannot.  .  , 

AxiUo-mammary  Cancer  presents  some  peculiarities  that  deserve  special 
consideration.    It  develops  at  the  outer  and  upper  angle  of  the  mammaiy 
gland  towards  its  free  border,  so  that,  instead  of  growing  into  its  substance 
and  remaining  imbedded  in  it,  it  tends  to  push  in  the  direction  ot  least 
resistance  to  its  out-growth,  and  thus  to  extend  into  the  areolar  space  at  the 
lower  border  of  the  axillary  edge  of  the  pectoralis  major,  and  he  between  lo 
and  the  latissimus  dorsi  muscle.    The  tumour  feels  hard  and  nodulated,  auQ 
is  rounded  in  shape.    Sometimes  it  appears  to  be  scarcely  attached  to  tue 
mammaiy  gland.    But  on  closer  manipulation  it  will  be  found  to  extcna 
deeply  into  its  substance,  which  towards  the  base  of  the  tumour  feels  hard  ana 
thickened.    The  greater  portion  of  the  gland,  the  median  half  and  '""^h 
the  lower  part,  will  continue  long  unaflFected  by  cancerous  infiltration,  la 
nipple  is  not  retracted  until  a  very  late  period  in  this  form  of  the  disease. 
•  and  the  areola  preserve  their  normal  appearances,  long  after  the  skin  ao 
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them  has  become  involved  and  the  axillary  glands  enlarged.  The  manner  in 
which  the  skin  is  implicated  and  the  appearance  it  presents  are  peculiar  and 
characteristic.  It  becomes  involved  early  by  dimpling  from  below  in  a  trans- 
verse direction  at  the  upper  and  outer  border  of  the  mamma,  where  there  is 
naturally  a  tendency  to  a  fold  or  crease  in  the  integument.  There  the  skin 
becomes  infiltrated  in  a  transverse  line  of  hard  scirrhus,  red,  depressed  and 
puckered  in,  with  much  feeling  of  constriction  and  difficulty  in  raising  the 
arm  from  the  side.  The  disease,  when  once  it  has  reached  this  stage,  will  of 
course  make  rapid  progress  both  locally  and  constitutionally. 

That  these  axillo-mammary  cancers  arise  primarily  in  the  breast-gland  there 
can  be  no  doubt,  although  their  rapid  development  beyond  its  limits  may,  at 
first,  lead  to  the  suspicion  that  they  have  commenced  outside  it. 

It  is  only  towards  the  upper  and  outer  border  of  the  mamma  that  these 
outgrowing  cancers  seem  to  develop.  I  have  never  seem  them  at  the  inner 
or  lower  part  of  the  gland,  unless  the  whole  of  its  structure  had  been 
previously  infiltrated.  The  operation  in  these  cases  should  be  complete  and 
thorough,  the  whole  organ  being  removed,  however  healthy  the  nipple,  areola, 
and  some  portions  of  its  gland-structure  may  appear  to  be.  The  skin  also 
should  be  widely  removed  where  implicated,  and  the  dissection  carried  as  high 
mto  the  axilla  as  can  safely  be  done.  Unless  thorough  extirpation  be  prac- 
tised, speedy  and  rapid  recurrence  will  ensue. 

DISEASES   OF    THE    MALE  BEEAST. 

The  Male  Breast,  though  rarely  the  seat  of  disease,  may  occasionally 


Fig.  "00.— Scirrhous  Cancer  of  the  Male  Breast.  < 

become  affected  in  a  somewhat  similar  manner  to  the  mammary  gland  of  tlie 
temale  Cases  have  been  recorded  in  which  it  was  hyper Irophied,  and  in  others 
It  has  been  the  seat  of  an  abnormal  secreiion  of  milk    In  boys  about  the  age 
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of  puberty  it  occasionally  becomes  the  seat  of  sulMuie  inflammatwn  often 
attributed  to  a  blow.  This  is  best  treated  by  the  application  of  a  belladonna 
plaster  spread  on  soft  leather  with  a  hole  cut  through  it  for  the  nipple.  Chronm 
interstitial  inflammation,  with  enlargement  and  induration  of  the  rudimentary 
mamma,  is  occasionally  met  with,  and  if  a  source  of  much  annoyance  may 
iustify  the  removal  of  the  diseased  gland.  Cysts  and  sarcomata  are  more  rare. 
Scvrrlious  cancer  is  occasionally  met  with.  The  accompanjang  di-awmg 
(Fio-  79G)  represents  a  case  of  this  kind  under  the  care  of  C.  Heath,  ihose 
growths  require  removal  by  the  same  kind  of  procedure  that  is  adopted  when 
they  affect  the  female  breast. 


AXILLARY  TUMOXJES. 


CimoNic  Strumous  Disease  of  the  axillary  glands  is  occasionally  met 
with,  formmg  a  large  lobed  mass  under  the  pectoral  muscle.    Such  a  tumour 


j-jr,.  VilS.— Same  Tumour,  Front  View. 
Fig.  797.— Fibrous  Tumour  in  Axilla  °' 
°  of  a  Woman. 


as  this  may  be  easily  and  safely  enucleated,  and  should  be  removed  if  it  have 
resisted  all  ordinary  topical  and  constitutional  treatment. 

Simple  Tumours  of  various  kinds  are  met  with  in  the  axilla.  ;Jne  mosu 
common  are  lymphadeuomata  of  the  axillary  glands,  fatty  and  hbrous 

'^'TXphadenoma  of  the  AxiUary  Glands  is  met  with  chieQy  in  young 
woHicn,  formiug  a  smooth,  lobed  mass,  often  reaching  a  .f-cat  size      t  ^ 
usually  associated  with  similar  tumours  elsewhere,  but  occasional  y  the  g  ands 
of  the  axilla  are  alone  affected.    The  enlarged  glands  form  no  attachments 
surrounding  parts,  and  may  be  readily  removed  by  enucleation. 

Pibromata  are  sometimes  met  with  in  this  region  and  may  f  tain  a  grea. 
nnignitude.    A  fibroma  forms  a  large,  smooth,  rounded  nia^s,_stretchmg  tje 
muscles  and  displacing  the  vessels  and  nerves,  as  m  l.gs. 
this  case  the  tumour,  which  was  of  very  slow  growth,  developed  ^^t  Ncen  tn 
serratus  and  the  ribs,  stretching  the  muscle  over  it  so  as  to  form  a  species 
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capsule  to  it,  drawing  the  scapula  forwards,  depressing-  the  chest-wall,  and 
drawing  the  axillary  vessels  do^ra  to  about  three  inches  below  the  clavicle. 
In  removing  it  I  was  obliged  to 
take  away  a  piece  of  the  stretched 
serratus  as  large  as  the  hand.  The 
patient  made  an  excellent  recovery, 
and  experienced  no  difficulty  in 
breathing  afterwards. 

Sahcomata  of  various  kinds  are 
met  with  in  the  axilla  (Figs.  799, 
800).  Such  tumours  might,  in  their 
early  stages,  be  dissected  out;  but  if 
they  extend  high  up  to  the  clavicle, 
or  imphcate  the  skin  widely  by 
infiltration,  they  should,  I  think,  be 
left,  as  was  necessary  in  the  patient 
from  whom  Fig.  800  was  taken, 
where  the  size  of  the  tumour  and 
its  connections  precluded  the  possi- 
bility of  operation.  Their  removal 
cannot,  indeed,  at  any  stage,  be 
undertaken  without  much  danger. 
In  dissections  requisite  for  the 
extirpation  of  such  masses,  as  in  Fig.  799,  I  have  had  to  expose  the  axillary 
and  subscapular  vessels  and  their  accompanying  nerves.    The  growth  being 


Fig.  790.— Sarcnina  in  Axilla  of  a  Man. 


Fig.  800. -Large  Sarcoma  in  Axilla  of  a  Man. 


usually  somewhat  widely  disseminated,  it  is  difficult  to  be  certain  that  the 
Whole  is  fairly  extirpated  :  hence,  recurrence  is  likely  speedily  to  take  place. 
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CHAPTER  LXI. 


In  no  department  of  Surgery  has  there  been  a  greater  advance  during  the^last 
fewjears  than  in  the  Operative  Treatment  of  Diseases  of  tlie  Abdominal 
and  Pelvic  Viscera.  But  a  few  years  ago  a  wound  of  the  peritoneum,  whether 
accidental  or  intentional,  was  regarded  as  being  inevitably  accompanied  by 
grave  danger  to  life.  The  perfection  of  the  operation  of  ovariotomy,  with 
which  the  name  of  Sir  Spencer  Wells  must  ever  be  inseparably  associated,  led 
to  a  more  thorough  understanding  of  the  causes  of  death,  and  estabhshed  the 
principles  which  alone  can  guide  us  to  success  in  operative  procedures  affecting 
the  peritoneal  cavity.  The  systematic  use  of  antiseptics  further  put  at  our 
command  the  best  means  of  preventing  the  most  common  and  most  fatal 
complications  of  peritoneal  wounds,  so  that  at  the  present  time  operations  on 
the  abdominal  viscera  are  undertaken  with  httle  more  hesitation,  and  are 
attended  by  as  good  results,  as  those  of  equal  magnitude  in  any  other  part  of 
the  body.  Before  proceeding  to  the  description  of  the  surgical  diseases  of  the 
abdomen  and  their  treatment,  it  will  be  well  to  consider  briefly  the  special 
dangers  common  to  all  abdominal  operations,  and  the  principles  which  guide 
us  in  avoiding  them. 

Operations  on  the  abdominal  cavity,  with  wound  of  the  peritoneum,  should 
they  prove  fatal,  usually  do  so  from  one  of  three  causes— septic  peritonitis  and 
septicaemia,  shock,  or  htemorrhage. 

Septic  or  Diffuse  Peritonitis  and  Septicaemia.— These  conditions  are 
so  closely  associated  that  it  is  most  convenient  to  consider  them  together. 
Until  recently  the  peritoneum  was  believed  to  possess  some  peculiar  tendency 
to  inflammation  which  rendered  a  wound  of  it  specially  dangerous  ;  the 
inflammation  spreading,  as  was  said,  by  continuity  of  tissue.  There  w 
nothing  to  justify  such  an  assumption.  The  peritoneum  becomes  inflamed 
under  the  same  conditions  as  other  tissues,  the  process  is  the  same,  and,  as  m 
other  parts,  it  is  limited  to  the  area  upon  which  the  cause  is  acting.  In  the 
prevention  of  peritonitis  it  is  necessary,  therefore,  to  consider  the  causes  to 
which  it  is  due,  with  a  view  of  excluding  them,  if  possible. 

Certain  causes  of  inflammation,  as  pointed  out  in  the  chapter  on  the 
Process  of  Inflammation  (Vol.  I.)  are,  from  their  nature,  limited  in  action. 
To  these  belong  mechanical  injuries,  heat  and  cold,  and  the  action  of  those 
chemical  substances  which  cannot  increase  in  quantity  in  the  living  body, 
such  as  mineral  acids,  saline  caustics,  and  the  like.  A  wound  of  the  pen- 
toneura,  therefore,  gives  rise  to  inflammation  limited  to  the  area  injured,  and 
unless  some  other  cause  be  introduced  it  has  no  tendency  to  spread  further. 
In  inflammation  of  the  peritoneum,  as  in  all  other  membranes  lining  cavities, 
the  inflammatory  products  find  their  way  readily  to  the  surface.    If  tn^' 
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process  be  of  sufficient  intensity  an  abundant  coagulable  exudation  takes  place ; 
the  fibrin  entangling  white  corpuscles  forms  a  layer  of  "  lymph  "  on  the 
inflamed  surface,  and  the  serum  di-ains  away  into  the  peritoneal  cavity.  The 
peritoneum  from  its  intimate  connection  with  the  lymphatic  system,  is 
possessed  of  the  power  of  absorption  in  the  highest  degree.  The  serum 
poured  out  at  the  seat  nf  inflammation  is  therefore  absorbed  with  great 
rapidity  by  the  healthy  part  of  the  membrane,  and  unless  the  quantity  be 
very  considerable  the  cavity  is  kept  dry.  The  experiments  by  which  this 
extraordinary  absorbing  power  of  the  peritoneum  has  been  demonstrated  have 
been  already  alluded  to,  Vol.  I.,  p.  883.  The  coagulable  exudation  which 
covers  the  inflamed  surface  glues  it  to  any  contiguous  layer  of  peritoneum, 
and  adhesions  are  thus  formed  which  subsequently  become  vascularized  and 
undergo  development  into  connective  tissue  by  processes  identical  to  those 
occurring  in  the  formation  of  fibrous  tissue  in  the  union  of  the  wound.  It  is 
by  this  process  that  adhesions  form  between  inflamed  coils  of  intestine,  and 
that  ligatures,  sutures,  and  other  simple  foreign  bodies  become  buried  and 
encapsuled.  It  forms  an  essential  part  of  the  union  of  all  wounds  of  the 
peritoneum,  and  is  often  the  means  of  saviug  the  patient's  life  by  preventing 
perforation  of  the  hoUow  viscera,  or  the  rupture  of  collections  of  pus  into  the 
cavity  of  the  abdomen.  It  is  the  object  of  the  Surgeon  to  exclude  all  those 
sources  of  irritation  which  can  convert  this  simple  localized  inflammation  into 
a  diffuse  or  spreadhig  process. 

The  causes  of  spreading  inflammations,  as  already  pointed  out  (Vol.  I., 
p.  177),  are  the  chemical  products  of  fermentative  processes  taking  place 
m  the  normal  fluids  of  the  body,  or  in  inflammatory  exudations  or  other 
collections  of  flmd.  Without  again  entering  into  the  evidence  for  and 
agamst  the  theory  that  these  processes  are  directly  dependent  upon  the 
presence  of  microscopic  organisms,  upon  which  the  antiseptic  treatment 
IS  founded,  we  may  adopt  it  as  a  hypothesis  to  explain  the  phenomena  of 
septic  peritonitis,  and  to  guide  us  in  the  prevention  of  this  fatal  complication, 
.it  will  be  remembered  that  according  to  this  theory  two  classes  of  micro- 
organisms exist,  the  pathogenic  or  specific  organisms  which  can  infect  and 
multiply  in  the  living  tissues  and  blood,  and  the  non-pathogenic  or  septic, 
which  grow  only  m  dead  matter,  and  are  believed  to  be  the  cause  of  ordinary 
putrefactive  changes.  The  former  we  may  exclude  from  consideration  here  for 
the  sake  of  simplicity,  although  it  is  possible  they  may  take  a  part  in  the 
causation  of  some  cases  of  diffuse  peritonitis. 

For  the  development  of  septic  processes  in  the  peritoneum  two  conditions 
are  necessary  ;  first,  the  presence  of  the  putrescible  matter,  and  secondly,  the 
contact  of  the  orgamsms  with  it.  The  putrescible  matter  is  fnrnished  by  the 
luiuid  part  of  the  mflammatoiy  exudation,  or  by  extravasated  blood.  The 
0  ganisms  may  reach  it  either  from  the  external  wound,  carried  in  by  the 
fn  ;  \ig^tnv<^B,  or  by  the  air;  or  in  those  cases 

in  which  the  gut  IS  injured,  as  in  strangulated  hernia,  they  may  find  their  way 
horn  the  interior  of  the  intestine  through  the  diseased  coats.  If  the  amount 
Of  the  mflammatoiy  exudation  be  comparatively  small  it  is  so  rapidly  absorbed 
cVncb  on  nT'.f  Pentoneum  that  no  decomposition  takes  place,  the 
be  n  e  It    f  l  .    PT''  "  °f  exudation 

Phcc  wht    t  T       '"^  r  '''''  accumulation  takes 

place,  which,  if  the  cause  of  putrefaction  have  been  admitted  to  it,  speedily 
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decomposes.  The  irrifcating  products  of  decomposition  become  widely  dif- 
fused, exciting  inflammation  wherever  they  go,  and  thus  the  whole  peri- 
toneum becomes  afl'ected.  At  the  same  time  there  is  intense  poisoning 
from  the  absorption  of  the  chemical  products  of  the  process.  In  fact,  in 
a  large  proportion  of  cases,  this  is  the  immediate  cause  of  death,  and  may 
prove  fatal  before  the  local  signs  of  peritonitis  become  very  marked.  The 
symptoms  are  those  already  described  (Vol.  I.,  p.  972)  of  acute  septic 
poisoning. 

It  does  not  always  happen  that  diffuse  peritonitis  occurs  when  the  opening 
in  the  membrane  communicates  with  a  foul  wound.  Thus  congested 
omentum  in  the  operation  for  strangulated  hernia  was  formerly  ligatured  with 
a  piece  of  whipcord,  the  mass  being  cut  off  and  the  stump  and  ligature  left 
lying  in  an  open  wound  to  which  a  poultice  was  applied.  Under  these  cir- 
cumstances septic  suppuration  necessarily  occurred,  but  diffuse  peritonitis  by 
no  means  invariably  followed.  In  those  cases  there  was  a  free  exit  for  the 
discharge  from  the  wound  and  the  opening  into  the  peritoneal  cavity  became 
sealed  by  firm  inflammatory  exudation  in  the  first  few  hours  before  decomposi- 
tion commenced  in  discharges,  and  thus  the  danger  was  averted.  This  is, 
however,  an  uncertain  barrier,  and  these  exceptional  cases  do  not  justify  us  in 
neglecting  any  precaution  by  which  the  close  contact  of  septic  pus  with  the 
peritoneum  can  be  avoided. 

The  prevention  of  septic  peritonitis  and  its  consequences  is  earned  out  on 
two  principles  ;  first,  by  the  use  of  antiseptics  in  such  a  way  as  to  exclude  any 
living  organisms  from  the  cavity,  and  secondly,  by  draining  the  cavity  in  all 
those  cases  in  which  an  amount  of  exudation  is  expected  beyond  that  which 
will  be  immediately  re-absorbed.    Considerable  difference  of  opinion  exists  as 
to  the  relative  value  of  these  methods,  some  Surgeons  maintaining  that  if 
antiseptics  are  properly  used  drainage  is  scarcely  ever  required  ;  and  others 
that,  if  the  peritoneal  cavity  be  thoroughly  cleansed  before  closing  the  wound, 
and  drainage  be  efficiently  employed  if  necessary,  antiseptic  applications  are 
scarcely  required.    It  is  not  the  place  here  to  discuss  this  disputed  point. 
The  great  majority  of  Surgeons  are  agreed  upon  the  value  of  antiseptics  to  a 
certain  point,  the  use  of  the  carbolic  spray  being  the  matter  chiefly  in  dispute. 
Its  opponents  maintain  that  it  increases  the  shock  by  chilling  the  patient,  that 
when  the  peritoneal  cavity  is  widely  open  there  is  considerable  danger  of 
carbolic  acid  poisoning,  and  that  with  careful  attention  to  other  antiseptic 
details  it  may  be  safely  dispensed  with.    Its  advocates  maintain  that  by 
careful  management  the  chilling  of  the  body  and  the  entrance  of  a  dangerous 
amount  of  carbolic  acid  into  the  peritoneum  are  easily  avoided,  and  that  by 
its  use  they  are  able  to  dispense  with  drainage — which,  to  say  the  least,  is 
an  inconvenience — save  in  a  few  exceptional  cases.    The  point  must  still  be 
considered  an  open  one,  as  excellent  results  have  been  shown  both  by  those 
who  use  the  spray  and  those  who  do  not.    In  those  cases  in  which  but  a  small 
opening  is  made  into  the  peritoneum,  and  it  is  consequently  impossible  to 
clean  the  cavity  before  closing  the  wound,  and  in  which  moreover  drainage 
cannot  be  efficiently  carried  out,  as  in  operations  for  hernia,  there  can  be  no 
objection  to  using  the  spray,  especially  in  hospital  practice. 

Parotitis  is  a  somewhat  frequent  sequence  of  operations  on  the  abdominal 
or  pelvic  viscera,  a  fact  for  which  it  is  difficult  to  suggest  any  reasonable 
explanation  (see  p.  580). 
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Shock  is  a  common  cause  of  death  in  operations  upon  the  abdominal 
viscera.  It  probably  arises  chiefly  from  the  injury  done  to  the  large  sympa- 
thetic plexuses  in  connection  with  these  parts.  The  exposure  of  the  viscera 
to  cold  and  the  loss  of  blood  doubtless  aggravate  it  in  many  cases. 

Haemorrhage  is  necessarily  a  source  of  danger  in  many  cases,  but  it 
presents  nothing  requiring  special  consideration. 

The  following  are  the  general  rules  applicable  to  all  aMominal  operations :  - 

1.  The  room  in  which  the  operation  is  to  be  performed  must  not  be  too  cold, 
especially  if  the  abdominal  cavity  is  to  be  widely  opened  and  the  viscera 
exposed. 

2.  In  those  cases  in  which  it  is  possible  to  do  so,  the  bowels  should  be 
thoroughly  emptied  by  a  purgative  the  night  before,  and  an  enema  on  the  day 
of  the  operation. 

3.  In  all  operations  on  the  lower  half  of  the  abdomen  the  bladder  should  be 
emptied  by  a  catheter  immediately  before  commencing. 

4.  The  patient  when  placed  upon  the  table  should  be  warmly  wrapped  up 
lest  the  shock  be  increased  by  chilling  the  body.  If  the  spray  is  to  be  used,' 
the  body  must  be  covered  with  a  mackintosh  cloth,  or  a  sheet  of  oiled  silk 
■with  a  hole  cut  in  it  through  which  the  region  of  the  operation  is  exposed 
ihe  under  surface  of  this  may  be  spread  with  adhesive  plaster  for  one  inch 
round  the  aperture  to  keep  it  in  position. 

5.  The  instruments  and  sponges,  &c.,  and  the  hands  of  the  Surgeon  and 
his  assistants  must  be  cleaned  and  disinfected  with  carbolic  acid,  as  already 
described  (Vol.  I.  317).  During  the  operation  aU  sponges  must  be  squeezed 
as  dry  as  possible,  a  twisted  towel  being  used  if  necessary,  lest  a  dangerous 
amount  of  the  antiseptic  be  introduced  mto  the  peritoneal  cavity.  They  should 
be  washed  m  warm  carbolic  lotion  to  avoid  chilling  the  parts 

6.  The  sponges  should  be  counted  before  and  after  any  operation  in  which 
they  are  used  mside  the  abdommal  cavity. 

7.  AU  hemorrhage  from  the  abdominal  wall  must  be  arrested  before  the 
peritoneum  is  opened. 

8.  If  during  the  operation  the  intestines  are  exposed,  they  should  be  held  on 
one  side,  and  retained  in  the  abdominal  cavity  by  a  large  flat  sponge  squeezed 
as  dry  as  possible  after  having  been  well  carbohzed.  Should  they  be  exposed 
externally  as  m  operations  for  hernia,  intussusception,  &c.,  or  escape  from  the 
abdomen,  they  must  be  covered  with  a  linen  rag  several  folds  thick,  wrung 
out  ol  a  warm  1  m  40  solution  of  carboKc  acid 

9.  When  the  operation  is  completed,  if  the"  abdominal  cavity  have  been  ■ 
opened  sufliciently  to  admit  the  hand,  it  may  be  cleaned  with  sponges 
squeezed  as  dry  as  possible  and  passed  into  the  most  dependent  parts  of  the 
cavity,  one  arter  another,  until  they  return  quite  clean.  If  there  is  blood  or 
pus  m  the  cavity,  or  if  faeces  or  urine  have  been  extravasated,  large  quantities 
of  a  warm  solution  of  boracic  acid  (1  in  60)  may  be  poured  in  and  emptied 
ou  repea  edly  till  it  returns  clean,  after  which  the  peritoneum  may  be  Le- 
fully  dried  with  sponges,  if  necessary.  Cleaning  the  peritoneum  1^  a  most 
important  part  of  the  operation,  and  success  in  many  cases  depends  to  a  o-rea 
extent  upon  the  thoroughness  with  which  it  is  done.  " 

10.  In  closing  the  wound,  the  deep  stitches,  which  should  be  of  carbolized 
8  Ik,  must  include  the  peritoneum,  so  that  the  serous  surfaces  shall  be  bro  o-ht 
closely  in  contact.    The  importance  of  this  in  securing  primary  union 


was 
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demonstrated  experimentally  many  years  ago  by  Sir  Spencer  Wells.  When  t.he 
abdominal  walls  are  very  lax,  as  after  the  removal  of  a  large  tumour,  the 
stitches  may  be  made  to  catch  the  peritoneum,  the  aponeurosis  or  sheath  of 
the  muscles,  and  the  skin  and  subcutaneous  tissue,  missing  the  muscular 
fibres  ;  but  if  there  is  likely  to  be  considerable  strain,  it  is  better  to  pass  the 
deep  stitches  completely  through  the  abdominal  wall  about  three-quarters  of 
an  inch  from  the  edge  of  the  wound.  Both  ends  of  the  deep  stitches  must  be 
passed  from  within  the  abdomen  to  avoid  any  risk  of  puncturing  the  intestine. 
All  the  deep  stitches  must  be  passed  before  any  are  tightened,  and  care  must 
be  taken  while  this  is  being  done  not  accidentally  to  include  a  knuckle  of 
intestine  between  the  edges  of  the  wound  or  under  a  stitch.  After  the  wound 
has  been  brought  together,  finer  stitches  may  be  put  in  to  bring  the  edge  of 
the  skin  accurately  in  contact. 

11.  If  it  be  thought  necessary  to  drain  the  abdomen,  this  is  done  by  a  large 
tube  of  india-rubber  or  glass  passed  into  the  most  dependent  part  of  the  cavity 
and  brought  out  at  the  lowest  angle  of  the  wound.  The  tube  must  be  of  such 
size  that  all  fiuid  shaU  escape  readily  from  it.  Inefficient  di-ainage  is  worse 
than  none  at  all. 

12.  The  dressing  should  be  composed  of  some  efficient  antiseptic  material. 
If  the  wound  is  completely  closed,  a  thin  layer  of  dressing  is  sufficient.  If  it 
be  drained,  a  thicker  mass  must  be  applied  to  absorb  the  discharge.  In 
operations  involving  the  anterior  wall  of  the  abdomen,  the  dressing  is  most 
conveniently  kept  in  place  by  a  broad  band  of  strapping,  which  at  the  same 
time  supports  the  abdomen. 

13.  After  most  abdominal  operations  the  patient  should  be  kept  without 
food  for  from  twenty-four  to  forty-eight  hours,  or  in  some  cases  even  longer. 
A  small  quantity  of  iced  soda-water  or  barley-water  may  be  given  to  allay 
thirst.  If  the  condition  of  the  patient  makes  it  necessary  to  give  food, 
chicken-broth  or  iced  milk  and  soda-water  is  the  best,  given  in  small  quantities 
at  intervals  of  about  two  hours.  Small  nutritive  enemata  are  often  useful. 
In  operations  involving  the  intestine,  opium  is  often  necessary  to  prevent 
peristaltic  movement.  . 

14.  If  the  operation  is  followed  by  a  high  temperature  due  to  absorption  ot 
inflammatory  exudation  from  the  peritoneum,  an  ice-cap  may  be  applied  to  the 
head  as  recommended  by  Knowsley  Thornton.  If  there  is  reason  to  believe 
that  the  peritoneum  is  becoming  distended  with  fluid,  the  patient  may  some- 
times be  saved  by  opening  one  end  of  the  wound  and  inserting  a  tube  in  those 
cases  in  which  drainage  has  not  been  adopted  from  the  first. 

In  all  abdominal  operations  success  will  greatly  depend  on  minute  attention 
to  details.  The  operation  must  be  carefully  considered  and  planned  before- 
hand, and  everything  that  can  possibly  be  required  must  be  at  hand.  At  the 
end  of  a  severe  operation  in  this  region,  the  patient  is  often  suffering  greatly 
from  shock,  perhaps  hovering  between  life  and  death,  and  a  little  needless 
delay  from  not  having  everything  ready  the  moment  it  is  wanted,  an  unneces- 
saiy  exposure  of  the  intestines  for  want  of  a  proper  flat  sponge  to  retain  them, 
or  a  failure  in  some  other  minor  detail,  may  just  turn  the  scale  against  him. 
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HERNIA. 

By  Hernia,  in  its  widest  sense,  is  meant  the  displacement  of  an  organ  from 
the  cavity  in  which  it  is  naturally  contained,  by  being  protruded  through  an 
abnormal  or  accidental  opening  in  its  walls  ;  when,  however,  it  escapes  through 
one  of  the  natural  outlets  of  the  part,  it  is  not  considered  hernial.  Thus,  the 
protrusion  of  the  brain  through  an  aperture  in  the  cranium,  or  of  the  lung 
through  one  in  the  thoracic  walls,  or  of  a  portion  of  intestine  through  the 
abdominal  parietes,  is  termed  a  hernia  of  the  organ  ;  but  the  descent  of  the 
bowel  through  the  anus  does  not  come  under  this  designation.  Here,  how- 
ever, we  have  to  consider  only  the  hernial  protrusions  that  occur  fi'om  the 
abdomen. 

A  hernia  may  occur  at  almost  any  part  of  the  abdominal  wall  j  though  it  is 
far  more  liable  to  do  so  in  some  situations  than  in  others,  being  commonly 
met  with  at  those  points  where  the  muscular  and  tendinous  structures  are 
weakened  to  allow  the  passage  of  the  spermatic  cord  in  the  male,  and  of  the 
round  hgament  in  the  female  ;  or  for  the  transmission  of  the  large  vessels  to 
the  lower  extremity  ;  hence  the  inguinal  and  crm-al  canals  are  the  common 
situations  of  this  disease.  It  may,  however,  occur  elsewhere,  as  at  the  umbili- 
cus, the  thyroid  foramen,  the  sciatic  notch,  in  the  vagina,  the  perinseum, 
through  the  muscular  portions  of  the  abdominal  wall,  the  diaphragm,  &c. 

Structure  of  a  Hernia. — In  whatever  situation  it  occurs,  a  hernia  is 
composed  of  a  Sac  and  its  Contents. 

The  Sac  is  the  prolongation  of  that  portion  of  the  peritoneum  which  corre- 
sponds to  the  aperture  through  which  the  hernia  protrudes.  It  is  in  all  cases 
composed  of  a  neclc  and  a  hody. 

The  Neck  is  usually  narrowed,  though  in  some  old  hernise  it  becomes 
wide  and  expanded ;  it  is  commonly  short,  consisting  indeed  of  a  sudden 
constriction  of  the  sac  in  this  situation,  as  happens  in  many  forms  of  femoral 
hernia  ;  but  in  other  cases  it  is  elongated  and  narrowed.  The  neck  of  the 
hernial  sac  usually  becomes  greatly  thickened  and  of  an  opaque  colour,  by  the 
growth  of  fibroid  tissue  in  or  upon  it  from  the  irritation  to  which  it  has  been 
subjected  by  the  pressure  of  the  hernial  tumour  or  the  truss,  by  the  incorpora- 
tion of  the  subserous  areolar  tissue  lying  externally  to  it,  or  by  the  puckering 
together  of  its  folds,  which  have  been  compressed  in  the  aperture. 

The  Body  of  the  sac  is  usually  globular  or  pyriform,  sometimes  elongated 
and  cylindrical ;  it  may  vary  from  the  size  of  a  cherry  to  a  tumour  as  large 
as  the  head.  "When  recent,  it  is  usually  thin  and  transparent,  though  in  some 
cases  it  becomes  greatly  thickened,  having  arborescent  vessels  ramifying  in  it, 
and  being  almost  laminated  in  structure  ;  this  is  especially  the  case  in  old 
femoral  hernise.  In  other  instances,  however,  it  becomes  thinned  and  atro- 
phied as  the  tumour  expands,  so  that  the  contents  become  visible  through  it. 
This  is  especially  the  case  in  old  umbilical  hernias,  in  which  I  have  seen  it  as 
thin  as  the  finest  gold-beater's  skin. 

,  The  sac,  though  usually  forming  a  perfect  inclosure  to  the  hernial  contents, 
occasionally  constitutes  but  a  partial  investment  to  them,  more  particularly  in 
such  organs  as  the  ctecum  or  bladder,  which  are  partially  uncovered  by  peri- 
toneum. In  other  instances  it  may  be  ruptured,  or  altogether  wanting.  The 
pac  is  absent  when  the  hernia  occurs  as  the  result  of  a  wound,  injury,  or 
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abscess  of  the  abdominal  wall.  It  cannot  be  said  to  exist  in  a  congenital  hernia, 
and  may  be  absent  in  ctecal  and  in  umbilical  hernite.  More  rarely  a  double 
hernial  sac  is  met  with,  one  being  protruded  into  or  placed  behind  the  other. 
There  are  instances  of  three  sacs  occurring  together  ;  and  Sir  A.  Cooper  relates 
a  case  in  which  six  were  met  with  in  the  same  person. 

The  abdominal  pariefces  outside  the  sac  undergo  important  changes.  The 
aperture  through  which  the  hernia  protrudes  usually  becomes  circular  ;  after 
a  time,  indurated  and  rounded  at  the  edge,  and  considerably  enlarged  ;  when 
situated  in  the  movable  portions  of  the  abdominal  wall,  as  in  the  inguinal 
region,  it  becomes  displaced  in  old  hernige,  being  dragged  down  by  the  weight 
bf  the  protrusion,  usually  towards  the  mesial  hne.  The  subserous  areolar 
tissue  always  becomes  greatly  thickened,  often  indurated,  so  as  to  constitute 
one  of  the  densest  investments  of  the  sac,  and,  in  some  old  cases  of  hernia, 
closely  to  resemble  omentum.  The  more  superficial  structures,  such  as  the 
integument  and  fascia,  are  much  elongated  and  stretched  ;  often  tense,  but 
not  unfrequently  hanging  in  folds  ;  they  are  usually  thinned,  but,  if  a  truss 
have  been  long  worn,  they  become  thickened  and  condensed  by  the  pressure 
of  the  pad. 

Contents.— The  contents  of  the  sac  vary  greatly  ;  every  viscus  except  the 
pancreas  having  been  found  in  a  hernial  tumour.  Most  frequently  a  portion  of 
the  Small  Intestine,  more  particularly  of  the  ileum,  is  protruded,  constituting 
the  form  of  hernia  called  Enterocele.  The  quantity  of  intestine  within  the 
sac  may  vary  from  a  small  section  of  the  cahbre  of  the  gut,  the  whole  diameter 
not  being  included,  to  a  coil  several  feet  in  length  with  its  attached  mesentery. 
After  a  portion  of  gut  has  once  descended,  the  protrusion  tends  to  increase, 
until,  as  in  some  large  and  old  herniee,  the  greater  portion  of  the  intestine  has 
been  known  to  lie  in  the  sac.  The  Large  Intestine  is  less  often  found  in  a 
hernia,  though  the  csecum  is  not  uncommonly  met  with.  When  intestine  has 
been  long  protruded,  it  usually  becomes  thickened,  narrowed,  greyish  on  the 
surface,  and  more  or  less  deranged  in  its  functions.  The  corresponding  mesen- 
tery becomes  thickened,  hypertrophied,  and  vascular. 

Omentum  is  often  found  in  hernial  sacs,  together  with  intestine  ;  but  is  not 
unfi-equently  met  with  alone,  constituting  Epiplocele.  After  having  been 
protruded  for  some  time  it  becomes  thickened,  brawny,  and  laminated,  losing 
its  ordinary  texture,  and  becoming  indurated.  Its  veins  usually  assume  a 
somewhat  varicose  condition  ;  and  the  mass  of  omentum  becomes  pyramidal 
in  form,  the  apex  being  upwards  at  the  abdominal  aperture,  and  the  base 
below,  broad  and  expanded.  In  some  cases  it  can  be  unfolded  ;  in  others,  it 
is  matted  together  into  a  solid  mass.  Occasionally  apertures  form  in  it,  tlirough 
which  a  coil  of  intestine  may  protrude,  thus  becoming  strangulated  within  the 
sac.  Iri  other  instances,  cysts  are  met  with  in  it  containing  fluid.  When  in- 
testine and  omentum  together  are  found  in  a  hernia,  the  disease  is  tenned  an 
Entero-epiplocele  ;  and  in  these  circumstances  the  omentum  descends  in 
front  of  and  occasionally  envelops  the  intestine.  Besides  these,  the  ordinary 
contents  of  hernioc,  the  stomach,  liver,  spleen,  caecum,  sigmoid  flexure  of  the 
colon,  bladder,  uterus,  and  ovaries,  have  all  been  found  in  them.  In  a  case 
described  by  Scanzoni,  the  gravid  uterus  and  ovaries  were  enclosed  in  the  sac 
of  an  inguinal  hernia. 

Adhesions  commonly  form  within  the  sac  in  old-standing  cases.  These  may 
take  place  between  the  contained  viscera  merely,  as  between  two  coils  of  intes- 
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tine,  or  between  these  and  the  omentum  ;  or  they  may  form  between  the  wall' 
of  the  sac  and  its  contents,  either  by  broad  bands,  or  else  by  bridging  across 
from  one  side  to  the  other,  and  enclosing  a  portion  of  the  viscera.  In  recent 
cases  these  adhesions  are  soft,  and  may  readily  be  broken  down  ;  but  when  of 
longer  duration,  they  are  often  very  dense,  and  are  especially  firm  about  the 
neck  of  the  sac. 

Besides  the  viscera,  the  hernial  sac  always  contains  a  certain  quantity  of 
fliiid  secreted  by  and  lubricating  its  interior.  In  most  cases,  this  is  in  but 
small  quantity  ;  but  in  some  instances,  when  the  sac  is  inflamed,  or  the  hernia 
strangulated,  a  very  considerable  amount  is  met  with  ;  I  have  seen  as  much  as 
a  pint  escape  from  a  large  hernia  in  an  old  man.  In  strangulated  or  inflamed 
hernia,  it  is  generally  of  a  reddish  colour,  though  clear  and  transpai'ent. 

Hydrocele  of  the  Hernial  Sac. — In  some  instances  the  fluid  becomes 
collected  in  a  kind  of  cyst  within  the  sac,  formed  by  the  omentum  contracting 
adhesions  to  its  upper  part  and  leaving  space  below  for  the  fluid  to  collect ; 
this  condition,  represented  in  the  annexed  drawing  (Fig.  801),  has  been  called 
Hydrocele  of  the  Hernial  Sac,  and  is  somewhat  rare. 
The  fluid  is  often  in  considerable  quantity  ;  in  a  case 
which  I  tapped  some  years  ago,  nearly  three  pints  of 
dark-brown  liquid  had  thus  accumulated,  and  were 
drawn  off. 

If  we  limit  the  term  hydrocele  of  the  hernial  sac  to 
those  cases  in  which  there  is  a  slow  and  gradual 
accumulation  of  fluid  at  the  bottom  of  an  old  hernial 
sac,  which  has  been  cut  off  from  all  communication 
with  the  peritoneum  by  the  adhesion  of  intestine  or 
■  omentum  to  the  uj^per  part  and  neck,  it  must  be 
considered  a  rare  disease ;  and  but  few  cases  are 
recorded  by  surgical  writers.  Cui-ling,  in  his  work  on 
the  Testis,  states  that  he  had  seen  only  one  case  ;  and 
the  only  others  with  which  I  am  acquainted,  besides  ^.^  ^.^^^ 
one  that  occurred  in  my  own  practice,  are  two  related  Hyckioeie  ohS'iai  s°ac. 
by  Pott,  two  by  Pelletan,  one  by  Boyer,  and  one  by 

Lawrence.  This  disease  must  not  be  confounded  Math  the  accumulation  of 
fluid,  in  whatever  quantity,  in  strangulated  hernise,  or  in  hernial  sacs  that 
communicate  with  the  peritoneal  cavity.  Its  distinguishing  feature  is  the 
accumulation  of  fluid  in  a  part  of  the  sac  that  has  been  cut  oflF  from  all 
communication  with  the  cavity  of  the  peritoneum. 

An  Accumulation  of  Ascitic  Fluid  in  a  Hernial  Sac  may  occur  when 
hernia  is  complicated  with  ascites.  In  one  case  of  this  kind  which  occurred  in 
my  practice,  the  hernia,  which  was  femoral,  in  a  woman,  was  very  tightly 
strangulated,  as  large  as  a  shaddock,  very  tense,  with  distinct  fluctuation  ; 
the  skin  covering  it  being  much  stretched,  this  was  peculiarly  evident.  On 
opening  the  sac,  fluid  flowed  in  a  jet,  as  if  a  hydrocele  had  been  punctured, 
and  about  four  inches  of  strangled  gut  were  found  lying  at  the  bottom  of  the 
sac.  After  dividing  the  stricture,  serous  fluid  in  large  quantity  continued  to 
dram  from  the  peritoneal  cavity  for  several  hours  after  the  operation. 

An  Accumulation  of  Fluid  in  a  Hernial  Sac  which  has  heen  oblite- 
rated at  its  neck  is  occasionally  met  with,  chiefly  in  the  femoral  region, 
though  occasionally  also  in  the  inguinal.    A  case  of  this  kind  occurred  not 
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long  ago  in  University  College  Hospital.  The  patient,  a  middle-aged  woman, 
was"  suddenly  seized  with  pain  in  the  abdomen,  and  bilious  vomiting.  On 
examining  the  groin  a  tense  rounded  tumour  was  found  in  the  region  of  a 
femoral  hernia.  It  was  free  from  tenderness  and  fluctuated  indistinctly.  On 
cutting  down  upon  it,  it  was  found  to  be  an  old  hernial  sac  distended  with  clear 
serous'fluid,  but  without  solid  contents.  While  examining  the  ring  the  adhe- 
sions at  the  neck  of  the  sac  gave  way,  and  the  finger  slipped  into  the  abdominal 
cavity.  The  vomiting  and  pain  proved  to  have  been  nothing  more  than  an 
ordinary  "  bilious  attack,"  and  the  patient  speedily  recovered. 

Loose  Foreign  Bodies  have  occasionally  been  met  with  inside  hernial  sacs. 
They  are  usually  rounded,  smooth,  and  firm  ;  vary  in  size  from  a  pea  to  a 
chestnut  ;  and  are  mostly  single.  On  section,  they  are  found  to  consist  of  a 
fatty  central  nucleus  witli  a  laminated  fibrous  envelope,  usually  of  considerable 
thickness.  They  are  apparently  composed  of  one  of  the  appendices  epiploi'cse, 
which  has  become  detached,  fallen  loose  into  the  peritoneal  cavity,  and  become 
enveloped  in  fibrinous  layers. 

Signs  of  Hernia.— The  signs  of  hernia,  though  varying  considerably 
according  to  the  contents  of  the  sac  and  the  condition  in  which  it  is  placed, 
present  in  all  cases  many  points  in  common.  There  is  an  elongated  or 
rounded  tumour  at  one  of  the  usual  abdominal  apertures,  broader  below  than 
above,  where  it  is  often  narrowed  into  a  kind  of  neck.  The  swelling  usually 
increases  in  size  when  the  patient  stands,  holds  his  breath,  coughs,  or  makes 
any  forcible  muscular  exertion.  It  can  be  pushed  back  into  the  abdomen  on 
pressure,  slipping  away  suddenly  from  under  the  hand.  As  this  takes  place, 
if  intestine  is  present,  a  characteristic  gurgle  is  heard  and  felt.  It  usually 
goes  back  readily  if  the  patient  he  down,  but  reappears  when  he  stands  up. 
On  coughing,  a  strong  and  distinct  impulse  may  be  felt  in  it. 

When  the  hernia  is  altogether  Intestinal,  it  is  usually  smooth,  gurgling 
when  pressed  upon,  sometimes  tympanitic  and  rumbling,  and  resonant  on 
percussion.  It  may  be  returned  into  the  cavity  of  the  abdomen  with  a  dis- 
tinct slip  and  gurgle  ;  it  has  a  well-marked  impulse  on  coughing,  and  is 
usually  accompanied  by  various  dyspeptic  symptoms,  and  often  with  much 
dragging  uneasiness.  Omental  Hernia  is  usually  soft  and  doughy,  return- 
ing slowly  on  pressure  into  the  abdomen,  feehng  irregular  on  the  surface,  and 
having  an  ill-defined  outline.  It  occurs  most  frequently  on  the  left  side,  and 
is  rare  in  infants,  in  whom  the  omentum  is  short.  In  Entero-epiplocele 
there  is  a  combination  of  the  two  conditions  and  their  signs  ;  but  these  are 
usually  so  uncertain,  that  few  Surgeons  care  to  predict  before  opening  the  sac 
what  the  probable  nature  of  the  contents  may  be. 

Csecal  Hernia  necessarily  occurs  on  the  right  side  only.  It  is  a  large, 
knobby,  and  irregular  tumour,  irreducible,  owing  to  the  adhesions  contracted 
by  that  portion  of  ctecum  which  is  uncovered  by  peritoneum.  The  peculiarity 
of  this  hernia  consists  in  the  sac  being  absent,  or  only  partial  in  the  majority 
of  cases,  the  peritoneum  being  stripped  off  as  the  gut  descends.  When  this 
hernia  is  large,  and  partially  invested  by  serous  membrane,  a  sac  usually  exists 
at  its  upper  aspect,  into  which  a  portion  of  small  intestine  may  fall,  and  which 
may  in  some  cases  constitute  a  second  hernia  lying  above  or  before  the 
cEecal  one,  which  will  be  found  situated  at  the  posterior  wall  when  this  hernial 
pouch  is  opened.  Occasionally  the  vermiform  appendix  and  the  caput  coli  are 
found  in  the  sac,  but  can  rarely  be  returned.    The  rule  of  cfecal  hernia  having 
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a  partial  peritoneal  investment  only,  does  not  hold  good  in  all  cases  ;  and 
instances  have  occasionally  been  met  with  in  which  this  portion  of  intestine 
lay  in  a  distinct  sac. 

Hernia  of  the  Bladder  or  Cystocele  is  very  rare  ;  and,  like  that  of  the 
c^cum,  is  usually  enclosed  in  a  partial  peritoneal  investment,  though  it  is  not 
necessarily  so.  South  states  that  there  is  a  preparation  at  St.  Thomas's 
Hospital,  in  which  the  fundus  of  the  bladder,  with  its  peritoneal  covering,  has 
passed  into  a  distinct  sac.  In  some  instances  the  cystocele  is  accompanied  by 
an  enterocele.  This  hernia  is  always  irreducible,  is  attended  by  a  good  deal  of 
difficulty  in  urinating,  with  varying  tension,  according  to  the  quantity  of  fluid 
contained ;  by  squeezing  it,  urine  may  be  forced  out  through  the  urethra,  and 
fluctuation  has  been  felt  in  it.  Urinary  calculi  have  been  formed  in  the 
tumour,  and  have  been  removed  by  incision  through  the  scrotum,  or  have 
ulcerated  out. 

Causes. — The  causes  of  hernia  are  usually  suflBciently  well  marked.  In  some 
instances  the  disease  is  congenital,  arising  from  preternatural  patency  of  the 
abdominal  apertures  ;  in  other  cases,  it  occurs  at  a  later  period  of  life,  in  con- 
sequence of  some  forcible  effort,  as  hfting  a  heavy  weight,  jumping,  coughino-, 
straining  at  stool,  or  passing  urine  through  a  tight  stricture.  Such  causes  as 
these  act  especially  in  tall  and  delicate  people,  particularly  in  those  who  have 
a  natural  disposition  to  weakness  or  bulging  of  the  gi-oins.  The  displacement 
of  the  abdominal  viscera  by  a  gravid  uterus,  will  also  occasionally  give  rise  to 
the  disease.  Hernia  frequently  results  from  a  combination  of  causes  :  thus, 
if  an  aged  person  of  feeble  build,  or  whose  abdominal  apertures  are  patent  in 
consequence  of  rather  sudden  emaciation,  make  a  violent  eflFort,  a  hernial  pro- 
trusion is  very  apt  to  occur. 

Amongst  the  most  frequent  Predisposing  Causes  of  hernia,  are  sex,  ao-e 
and  occupation.  ' 

Sex.— Men  are  more  liable  to  this  disease  than  women,  in  the  proportion 
of  about  4  or  5  to  1.  Thus,  according  to  Malgaigne,  in  France,  one  man  in 
thirteen  and  one  woman  in  fifty-two  are  the  subjects  of  hernia.  But  though 
men  are  more  generally  liable  to  hernia  than  women,  they  are  less  so  to  certain 
forms  of  the  disease,  especially  to  th^  femoral  and  umbilical.  It  is  to  the 
inguinal  that  they  are  particularly  subject.  According  to  Lawi-ence  out  of 
83,.584  patients  who  applied  to  the  City  of  London  Truss  Society,  67  798  were 
males  and  15,786  females.  Of  43,214  applicants  at  the  same  institution  durino- 
the  eight  years  1860-1867,  36,161  were  males  and  7,053  females  Of  these" 
34,788  males,  and  3,086  females  had  inguinal  hernia  ;  1,373  males,  and  3  968 
lemales  had  femoral  hernia. 

Age  exercises  a  very  material  influence  upon  the  frequency  of  hernia  Mal- 
gaigne, Avho  has  carefully  investigated  this  subject,  finds  that  in  infancy  the 
disease  is  sufficiently  common,  owing  to  the  prevalence  of  congenital  ino-ninal 
and  umbilical  hernia  at  this  period  of  life  ;  and  that,  in  the  first  vear  after 
birth,  herma  occurs  m  the  proportion  of  1  in  every  21  children.    It  then  o-oeg 
on  decreasing  in  frequency,  there  being  1  in  29  at  the  second  year  •  1  in  37 
at  the  third  year  ;  until,  at  the  thirteenth  year,  it  has  fallen  to  1  in  77 
Shortly  after  this,  its  frequency  begins  to  rise  again,  and  then  goes  on  mo 
gressively  increasing  until  the  close  of  life  ;  thus,  at  the  21st  year  there  is  1 
case  in  32  ;  at  the  28th  year,  1  in  21  ;  at  the  35th,  1  in  17  ;  at  the  40th  1 
in  9  ;  at  50,  1  m  6  ;  from  60  to  70,  1  in  4  ;  and  from  70  to  75,  1  in  3.  In 
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women,  according  to  Malgaigne,  hernia  most  frequently  occurs  from  the  20th 
to  the  50th  years  *  Malgaigne's  figures  give  the  ages  of  the  patients  when 
tliey  came  under  his  observation.  Kingdon  has  investigated  the  question  of 
the  ages  at  which  the  hernia  commenced.  He  states  that  out  of  9,29G  cases, 
.5,659,  or  GO'S  per  cent.,  had  commenced  before  35,  and  3,687,  or  39-2  per 
cent.,'after  that  age.  The  tendency  to  hernia  is  often  hereditary,  and  con- 
genital hernia  is  common  in  the  children  of  hernial  parents.  Some  races  of 
men  are  less  subject  to  hernia  than  others.  Thus  it  is  less  frequent  in  the 
negro  than  in  the  white  man,  except  in  the  ventral  form. 

Occupation.— Those  occupations  in  which  the  individual  is  exposed  to 
violent  muscular  efforts,  more  particularly  of  an  intermitting  character,  pre- 
dispose to  the  occurrence  of  hernia  ;  and  in  these  employments  the  tendency 
to  the  disease  is  often  increased  by  the  injurious  habit  of  wearing  tight  girths 
or  belts  round  the  waist,  which,  by  constricting  the  abdomen,  throw  the  whole 
pressui-e  of  the  abdominal  contents  upon  the  inguinal  regions.  Hernia  is  also 
common  in  men  such  as  railway  drivers,  cavaky  soldiers,  and  artillery-men, 
exposed  to  much  jolting  in  the  upright  or  nearly  upright  position. 

Other  Causes.— It  is  probable  also  that  hernia  is  predisposed  to  by  the 
height  of  the  seats  of  water-closets  in  common  use.  In  the  natural  position 
assumed  by  man  in  defsecation  the  femoral  and  inguinal  rings  and  the  lower 
part  of  the  abdomen  are  supported  by  the  flexed  thighs,  whereas  on  the 
ordinary  water-closet  seat  the  thighs  are  not  flexed  much  beyond  a  right  angle, 
and  the  support  is  consequently  much  less  perfect.  The  frequency  ^ith  which 
hernia  appears  for  the  first  time  or  becomes  strangulated  during  defecation 
would  lend  some  support  to  this  view.  Habitual  constipation  is  a  predisposing 
cause  in  many  cases.  Eapid  emaciation  from  any  cause  is  not  unfreqnently 
followed  by  a  hernial  protrusion. 

Conditions  presented  by  Hernia. — The  conditions  in  which  a  hernia 
may  be  found  are  very  various,  and  entail  corresponding  diflFerences  in  the 
result  and  treatment  of  the  affection.  When  first  formed,  most  hernias  may 
be  said  to  be  Incomplete,  being  for  a  time  retained  within  the  orifice  of  the 
canal  through  which  they  eventually  protrude.  When  they  have  passed  alto- 
gether beyond  the  abdominal  walls,  they  are  said  to  be  Complete ;  and  this  is 
the  condition  in  which  they  are  usually  presented  to  the  Surgeon.  A  hernia 
may  also  be  Redmihle,  Irreducible,  or  Slra7i(/iilated. 


BEDtrCIBLE  HERNIA. 

A  hernia  is  commonly  at  first  Reducible  :  that  is  to  say,  it  may  readily  be 
pushed  back  into  the  cavity  of  the  abdomen,  protruding  again  when  the 
patient  stands  up,  holds  his  breath,  or  makes  any  exertion,  and  having  a  dis- 
tinct and  forcible  impulse  on  coughing.  Though  the  contents,  in  these  cases, 
are  reducible,  the  sac  is  not  ;  it  almost  immediately  contracts  adhesions  to 
the  areolar  tissue,  by  which  it  is  firmly  fixed  in  its  new  situation  ;  though 
in  some  cases,  as  we  shall  hereafter  see,  it  may  be  pushed  back. 

The  question  as  to  whether  a  hernia  is  of  recent  origin  or  of  old  standing 
sometimes  presents  itself  in  medico-legal  practice.    In  determining  this  the 

*  Thosp  intovfstoil  in  tlio  stiitistict  of  Iloriim  will  find  nmcli  infnnnntion  in  nn  cl''^""'''<','\'^','-^£'''' jjj 
Wonilicr,  of  (iicsson,  in  Vul.  XI.  of  LnnKcnIicuk's  "  Arcliiv  ftlr  Klinisclie  Cliirurgie  "  (1860),  and  in  Ke]>orw 
of  Provost-Marslml  Genernrs  Bureau,  United  States  Army,  1S70." 
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foUomng-  points  deserve  attention  : — 1.  A  recent  hernia  resnlting  from  injury 
is  attended  with  pain — usually  severe — from  laceration  of  the  structures  of  the 
abdominal  wall.  2.  When  oblique,  inguinal  or  femoral,  it  may  be  small,  but 
when  direct,  inguinal  or  ventral,  it  is  often  large  and  rounded,  the  aperture 
through  which  it  protrudes  being  irregular  and  wide.  3.  The  margins  of  the 
aperture  in  an  old  hernia  are  more  rounded  than  in  one  of  recent  formation. 
4.  Recent  hernia  are  intestinal,  not  omental.  5.  They  are  readily  reducible ; 
whilst  old  hernige  are  frequently  iiTeducible  in  whole  or  in  part,  and  omental. 
6.  After  reduction  the  sac  of  a  recent  hernia  when  rolled  between  the  fingers 
will  feel  thinner  and  softer  than  that  of  an  old  one.  7.  Strangulation  may 
occur  at  the  moment  of  protrusion  of  a  hernia.  Hence,  although  more  frequent 
in  old  than  in  recent  herniEe,  its  existence  does  not  prove  the  hernia  to  be  old. 
8.  In  old  hernise,  if  the  patient  has  worn  a  truss,  there  will  usually  be  signs  of 
pressure,  or  of  chafing  of  the  skin. 

Application  of  Truss.— In  the  Treatment  of  a  reducible  hernia,  our  object 
is  to  retain  the  protrusion  within  the  cavity  of  the  abdomen.    In  order  to  do 
this,  the  patient  must  be  provided  with  a  proper  kind  of  truss,  adapted  to  the 
particular  nature  of  the  hernia.    In  umbilical  and  ventral  ruptures,  an  elastic 
pad  and  belt  may  most  conveniently  be  used.  In  selecting  the  truss,  care  should 
be  taken  that  the  spring  be  of  proper  strength,  adapted  to  the  size  and  power 
of  the  individual ;  and  that  it  be  properly  shaped,  so  that  it  does  not  touch  any 
part  of  the  abdominal  wall,  but  merely  bears  upon  the  points  of  pressure  and 
counter-pressure.  The  pad  should  be  convex,  firmly  stuflFed,  and  of  sufficient  size 
to  press,  not  only  upon  the  external  aperture,  but  upon  the  whole  length  of  the 
canal.    Before  applying  the  truss,  the  hernia  must  be  reduced,  by  placing  the 
patient  in  the  recumbent  position,  relaxing  the  muscles  by  bending  the  thigh 
upon  the  abdomen,  and  pressing  the  tumour  back  in  the  proper  direction  ;  the 
truss  should  then  be  put  on,  and  be  worn  during  the  whole  of  the  day ;  indeed, 
the  patient  should  never  be  allowed  to  stand  without  wearing  it.  At  night,  it 
may  either  be  left  off  altogether,  or  a  lighter  one  applied.    The  patient  should 
be  provided  with  a  "  bathing  "  truss,  that  is,  a  truss  covered  with  india-rubber, 
so  as  to  resist  the  action  of  the  water.    It  is  well  that  the  ordinary  truss  be 
covered  with  linen,  so  that  the  leather  may  be  kept  clean,  and  unstained  by 
perspiration  and  the  spring  free  from  rust.    In  some  cases,  the  skin  becomes 
m-itated  by  the  pressure  of  the  pad  ;  in  these  circumstances,  an  elastic  air- 
cushion  may  be  used,  or  the  parts  subjected  to  pressure  may  be  well  washed 
with  spirit-lotion.    The  truss  may  be  known  to  fit  by  testing  it  in  the  follow- 
ing way.    The  patient  should  be  made  to  sit  down  on  the  edge  of  a  chair,  and 
then,  extending  his  legs,  opening  them  widely,  and  bending  the  body  forwards, 
cough  several  times.    If  the  hernia  do  not  now  slip  down  behind  the  pad,  we 
may  be  sure  that  the  truss  is  efficient,  and  will  keep  the  rupture  up  in  all 
ordinary  cu-cumstances. 

It  is  the  Surgeon's  duty  to  tell  the  instrument-maker  what  form  of  truss  is 
required,  and  to  see  that  the  instrument  supplied  fulfils  its  object.  It  is  always 
better  for  the  instrument-maker  to  see  the  patient  and  measure  him  for  the 
truss,  but  in  country  practice  this  is  often  impossible,  and  the  Surgeon  must 
then  measure  the  patient  himself  and  order  the  required  instrument.  The 
most  important  measurement  is  the  circumference  of  the  pelvis  taken  midway 
between  the  crest  of  the  ilium  and  the  trochanter  major.  Most  instrument- 
makers  say  that  this  is  all  they  require  ;  but  to  insure  accuracy,  it  is  better  to 
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send  also  the  exact  measurement  in  the  line  in  which  the  truss  will  lie,  com- 
mencing at  the  centre  of  the  ring,  and  passing  round  the  pelvis  midway 
between  the  crest  of  the  ilium  and  the  trochanter,  and  terminating  at  the  ring 
again.  The  Surgeon  must  also  inform  the  instrument-maker  of  the  nature  of 
the  hernia,  the  side  on  which  it  is  situated,  the  size  of  the  ring,  the  age, 
sex,  and  physical  power  of  the  patient.  He  must  state  also  if  his  occupation 
is  such  as  to  necessitate  a  spring  of  more  than  ordinary  strength. 

Radical  Cure  of  Hernia. — Various  means  have  been  devised  in  order 
to  effect  the  radical  cure  of  a  reducible  hernia.  The  only  plan  that  is 
perfectly  free  from  danger  is  the  compression  of  a  well-made  truss.  In  this 
way,  not  unfrequently,  the  hernise  of  infants  become  radically  cured  ;  the  same 
result,  however,  seldom  occurs  at  a  more  advanced  period  of  life.  In  order  that 
compression  in  this  way  may  succeed,  it  is  necessary  that  it  should  be  applied 
not  only  to  the  external  aperture  through  which  the  rupture  escapes,  but  to 
the  whole  of  the  canal.  It  must  also  be  continued  for  a  very  considerable  time, 
at  least  a  year  or  two  ;  and  care  should  be  taken  that  during  the  treatment  the 
rupture  is  not  allowed  to  descend.  Every  time  it  comes  down,  any  good  that 
may  have  been  derived  is  necessarily  done  away  with,  and  the  treatment  has 
to  begin,  as  it  were,  anew.  Radical  cure  of  a  hernia  by  truss-pressure  can  be 
effected  only  in  those  cases  in  which  the  abdominal  aperture  has  been  left 
congenitally  weak  or  open.  Hence  it  can  be  hoped  for  only  in  children  and 
very  young  adults,  and  only  in  those  two  congenital  fomis  of  hernia — the 
umbilical  and  the  inguinal.  The  continued  pressure  of  the  truss  in  these 
cases  seems  to  determine  the  adhesive  processes  necessary  for  the  closui-e  of  one 
of  the  abdominal  apertures.  After  the  cure  is  supposed  to  have  been  effected 
in  this  way,  the  truss  must  be  worn  for  a  very  considerable  length  of  time, 
lest  by  any  violent  movement  the  rupture  be  forced  down  again . 

The  Operations  that  have  been  devised  for  the  radical  cure  of  hernia  are 
founded  on  one  of  four  principles  ;  first,  to  excite  such  an  amount  of  inflam- 
mation in  the  sac,  or  its  neck,  as  to  cause  its  obliteration  ;  secondly,  to  in- 
vaginate  the  sac  and  the  subcutaneous  tissue  in  the  hernial  aperture  in  such  a 
way  as  to  plug  it  completely ;  thirdly,  by  the  subcidaneoiis  introduction  of 
wire,  silk,  or  other  ligatures  to  invaginate  the  sac  and  subcutaneous  areolar 
tissue  and  at  the  same  time  to  close  the  ring  ;  and,  lastly,  by  an  open  opera- 
tion, to  expose  the  sac,  and  either  to  invaginate  it  or  remove  it  after  ligaturing 
its  neck  and  then  to  close  the  ring  by  sutures.  The  last  of  these  methods  is 
by  far  the  most  ancient,  and  was  frequently  applied  to  inguinal  hernias  in  the 
middle  ages  either  by  surgeons  or  by  travelling  quacks.  It,  however,  fell  into 
disrepute  owing  to  the  mortality  that  attended  it  until  the  introduction  of  the 
antiseptic  method  of  treating  wounds  robbed  it  of  the  greater  part  of  its 
dangers.  In  1871  Sir  Joseph  Lister  reported  two  cases  in  which  he  had  cut 
down  upon  a  hernial  sac  and  closed  the  opening  with  cat-gut  sutures,  Imt  thi- 
method  of  operating  was  found  to  be  uncertain  in  its  results.  Since  then 
Annandale,  Banks,  Czerny,  Macewen,  Ball,  and  many  others  have  introduced 
modifications  and  improvements  which  have  rendered  the  operation  both  safr 
and  eflectual. 

Those  methods  of  radical  cure  in  which  it  was  attempted  to  cause  oblitera- 
tion of  the  sac  or  its  neck  by  exciting  inflammation  in  it  by  the  introduction 
of  caustics,  by  scarification,  by  puncture,  or  by  injection  of  iodine  were  found 
so  dangerous  and  inefl'ectual  that  they  have  been  altogether  abandoned. 
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"Whatever  method  be  adopted  failure  must  occasionally  occur,  as  really  to 
accomplish  a  radical  cure  it  would  be  necessary  in  some  cases  to  effect  changes 
in  the  shape  and  connections  of  the  abdominal  contents,  to  alter  the  size  of 
the  cavity  and  to  modify  in  various  ways  many  conditions  independent  of 
those  immediately  connected  with  the  hernial  protrusion. 

Radical  care  is  no  longer  confined  to  inguinal  hernise,  and  consequently  the 
details  of  the  operation  will  be  most  conveniently  considered  with  the  special 
hernije. 

IREEDUCIBLE  HERNIA. 

Irreducible  Hernia  are  usually  of  old  date,  and  of  large  size.  They 
generally  contain  a  considerable  quantity  of  thickened  omentum,  as  well  as 
intestine  and  mesentery.  In  many  instances,  a  rupture  of  this  kind  is  partly 
reducible,  the  greater  portion  remaining  unreduced.  It  is  usually  the  gut 
which  slips  up,  and  the  omentum  that  cannot  be  returned. 

Causes  of  Irreducibility. — The  irreducibility  of  a  rupture  may  be  de- 
pendent either  on  its  shape,  on  the  existence  of  adhesions,  or  on  its  very 
nature.  If  the  sac  become  the  seat  of  an  hour-glass  contraction,  or  its  neck 
become  elongated  and  narrowed,  the  hernial  contents  may  continue  per- 
manently protruding.  So  also,  the  expanded  condition  of  the  lower  part  of 
the  omentum,  and  the  narrowing  of  its  neck,  may  prevent  a  return  of  the 
rupture.  The  existence  of  adhesions,  either  between  the  sac  and  its  contents, 
or  between  protruded  intestine  and  omentum,  will  commonly  render  a  hernia 
irreducible  ;  and  most  frequently  these  are  associated  with  changes  in  the 
shape  of  the  sac  or  of  the  omentum.  HernijE  of  the  cgecum  and  bladder  can 
never  be  returned,  on  account  of  the  anatomical  conditions  to  which  reference 
has  already  been  made. 

Symptoms. — An  irreducible  hernia  is  usually  a  source  of  great  incon- 
venience ;  it  has  a  tendency  to  increase  if  left  to  itself,  until  at  last  it  may 
contain,  as  in  some  extreme  cases  it  has  been  found  to  do,  the  greater  portion 
of  the  abdominal  viscera,  forming  an  enormous  tumom-,  inconvenient  by  its 
size  and  weight,  in  which  the  penis  and  scrotum  are  buried.  Even  when  the 
irreducible  hernia  is  of  small  size,  it  gives  rise  to  a  sensation  of  weakness  in 
the  part,  with  dragging  pains,  and  is  very  frequently  accompanied  by  colicky 
sensations  and  dyspeptic  derangements.  The  patient  also,  in  these  circum- 
stances, is  in  a  state  of  considerable  danger  lest  the  rupture  become  strangu- 
lated by  violent  efforts,  or  injm-ed  by  blows. 

Treatment.— For  the  above  reasons  it  is  necessary  not  only  to  protect  a 
rapture  of  this  kind  from  external  violence,  but  to  endeavour  to  prevent  its 
increase  in  size.  This  may  best  be  done  by  letting  the  patient  wear  a  truss 
with  a  large  concave  pad,  which  supports  and  protects  the  hernia  ;  provided 
It  be  not  of  too  great  a  size  for  the  application  of  such  an  iustrument. 
If  Its  magnitude  be  very  considerable,  it  must  be  supported  by  means  of  a 
suspensory  bandage.  Brausby  Cooper  recommended  that  an  attempt  should 
be  made  to  convert  the  irreducible  into  a  reducible  hernia,  by  keeping  the 
patient  in  bed  for  several  weeks,  on  low  diet,  with  the  continued  applica- 
tion of  ice  to  the  tamour.  If  it  contnins  much  omentum,  and  the  patient  be 
fat,  the  diet  may  be  regulated  accordingly.  All  food  containing  starch  or 
sugar,  except  a  small  quantity  of  bread,  and  all  alcoholic  drinks  must  be  for- 
bidden.   The  patient  must  be  fed  on  a  small  quantity  of  lean  meat  and 
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green  vegetables.  At  the  same  time  a  dose  of  blue  pill  and  a  saline  purgative 
must  be  given  occasionally.  The  scrotum,  if  the  hernia  be  inguinal,  must  be 
raised  on  a  pillow,  and  the  foot  of  the  bed  may  also  be  elevated.  Taxis  may 
be  attempted  daily.  By  this  plan  I  have  seen  very  large  irreducible  hernias 
returned  in  a  few  weeks.  If  the  patient  be  young  and  otherwise  healthy,  the 
question  of  performing  the  operation  for  radical  cure  by  opening  the  hernia, 
dissecting  through  the  adhesions,  removing  the  sac  and  sewing  up  the  ring, 
may  be  considered.  Such  an  operation,  however,  should  not  be  rashly  under- 
taken if  the  hernia  be  large  and  the  patient  fat. 

Inflamed  Irreducible  Hernia.— The  occuiTence  of  inflammation  m  an 
irreducible  hernia  is  a  serious  complication,  and  one  that  simulates  strangula- 
tion very  closely.  When  this  complication  occiu's,  the  part  becomes  swollen, 
hot,  tender,  and  painful  ;  there  is  not  much  tension  in  the  tumour,  which  is 
seldom  increased  beyond  its  usual  magnitude  ;  there  is  a  good  deal  of  pyrexia, 
and  symptoms  of  peritonitis  spreading  from  the  vicinity  of  the  inflamed 
rupture  set  in.  In  some  cases  there  is  vomiting  ;  but  it  is  not  constant,  and 
never  feculent,  occurring  generaUy  early  in  the  disease,  and  consisting  princi- 
pally of  the  contents  of  the  stomach  ;  being  apparently  an  effort  of  natm-e  to 
get  rid  of  an  indigestible  meal.  If  there  be  constipation,  as  usually  happens 
in  all  cases  of  peritonitis,  it  is  not  complete,  flatus  occasionally  passing  per 
anum,  together  with  a  small  quantity  of  fluid  faces.  It  is  of  importance  in 
these  cases  to  observe  that  the  inflammation  commences  in  the  body  of  the 
sac,  and  extends  into  those  parts  of  the  abdomen  that  are  contiguous  to  its 
neck  ;  the  gastric  and  intestinal  derangements  being  secondary. 

The  Treatment  of  an  inflamed  irreducible  hernia  must  be  directed  to  the 
peritonitis  which  attends  it.  The  application  of  leeches  over  the  sac  and  its 
neck,  and  the  administration  of  opium  or  hypodermic  injections  of  moi-iDhia  \i 
the  vomiting  continues,  followed  by  hot  fomentation,  with  strict  antiphlogistic 
regimen  and  rest,  will  usually  speedily  subdue  all  signs  of  inflammation. 

Incarcerated  Hernia.— An  irreducible  hernia  occasionally  becomes  ob- 
structed, then  constituting  the  condition  termed  incarcerated  hernm.  This 
occurs  principally  in  old  people,  from  the  accumulation  of  flatus,  or  of 
undigested  matters,  such  as  cherry-stones  or  the  remains  of  a  large  meal  of 
cabbage  or  spinach,  in  a  coil  of  the  gut.  In  these  cases  there  is  constipation, 
with  eructation,  and  perhaps  occasional  vomiting.  There  may  be  some  degree 
of  pain,  or  uneasiness  about  the  tumour ;  but  there  is  no  tension  in  it  or  m 
its  neck,  and  the  symptoms  altogether  are  of  a  chronic  or  subacute  character. 

The  Treatment  of  such  a  case  as  this  should  consist  in  the  administration  of 
a  good  purgative  in  jection  ;  the  compound  colocynth  enema  is  the  best,  thrown 
up  as  high  as  possible  by  means  of  a  long  tube.  Ice  may  then  be  applied  to  the 
tumour  for  about  half  an  hour  ;  and  the  taxis,  as  will  afterwards  be  described, 
may  be  used  under  chloroform.  The  ice  may  be  omitted  in  those  cases  in 
which,  on  handling  the  tumour,  gurgling  can  readily  be  felt  ;  but  the  taxis 
should  always  be  used,  as  by  it  the  incarcerated  gut  may  be  partially  emptied 
of  its  contents  ;  or  if  any  additional  protrusion  sliould  have  slipped  down, 
this  may  be  returned.  After  these  means  have  teen  employed,  an  active 
purgative,  such  as  a  full  dose  of  castor  oil  or  a  calomel  and  colocynth  piU  may 
be  administered.  Should  there  be  any  signs  of  inflammation,  purgatives  must 
be  avoided,  and  the  case  treated  as  already  described. 
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STBANaULATED  HERNIA. 

A  hernia  is  said  to  be  Strangulated  when  a  portion  of  gut  or  omentum 
that  IS  protruded  is  so  tightlj  constricted  that  it  cannot  be  returned  into  the 
abdomen ;  having  its  functions  arrested,  and,  if  not  relieved,  speedHy  running 
mto  gangrene.  This  condition  maj  occur  at  all  periods  of  hfe,  being  met 
with  m  mfants  a  few  days  old,  and  in  centenarians.  It  commonly  arises  from 
a  sudden  violent  effort,  by  which  a  fresh  portion  of  intestine  is  forciblv  pro- 
truded mto  a  previously  existing  hernia,  which  it  distends  to  such  a  degree  as 
to  produce  strangulation.  But,  though  old  hernijB  are  more  subject  to  this 
condition  than  recent  ones,  it  may  occur  at  the  very  first  formation  of  a  hernial 
swelling,  the  gut  becoming  strangled  as  it  is  protruded.  There  are  therefore 
two  distinct  kinds  of  strangulation.  One  may  be  said  to  be  passive,  occurring 
cJaietiy  m  elderly  people,  the  subjects  of  old  and  perhaps  irreducible  hernia  ; 
which,  m  consequence  of  some  accidental  circumstance,  become  distended  by 
the  descent  of  a  larger  portion  of  intestine  than  usual,  and  this,  undero-oino- 
constriction  at  the  neck  of  the  sac,  gradually  becomes  strangulated.  °  The 
otlier  kmd  is  more  frequent  in  yomiger  individuals  ;  in  it  the  symptoms  are 
active,  the  bowel  becoming  protruded  in  consequence  of  violent  exertion,  and 
undergoing  rapid  strangulation,  the  tension  of  the  parts  not  having  been 
les^ned  by  the  previous  long  existence  of  an  ui-educible  hernia. 

Mechanism  of  Strangulation.— Strangulation  has  been  attributed  either 
to  a  spasmodic  action  of  the  walls  of  the  aperture  through  which  the  hernia 
protrudes,  or  to  changes  taking  place  in  the  protruded  parts,  occasioned  by 
their  constriction  by  the  tissues  external  to  them.  Strangulation  cannot,  I 
t  link,  ever  be  regarded  as  of  spasmodic  character;  for  the  aperture  in  the 
abdominal  wall,  through  which  the  hernia  escapes,  is  tendinous  or  fibrous, 
and  certainly  not  m  any  way  contractile,  though  the  action  of  the  abdominal 
muscles  may  undoubtedly  increase  the  tension  of  its  sides.  The  continued 
and  permanent  character  of  the  strangulation  also,  when  once  it  has  taken 
place,  would  discountenance  this  opinion  ;  those  forms  of  hernia,  indeed,  as 
tne  ventral  which  occur  in  purely  muscular  structures,  are  very  rarely 
strangulated,  and,  when  they  are,  the  constriction  is  generally  occasioned  by 
the  formation  of  dense  adventitious  bands  upon  or  within  the  sac,  and  not  bv 
any  muscular  action. 

Strangulation  is  characterized  by  congestion  of  the  protruded  parts,  induced 
low  ^^^^1^  they  are  subjected  ;  the  mechanism  being  as  fol- 

duT-Li^rf  /  ^^tesfaf'Or  piece  of  omentum,  is  suddenly  protruded 
Sr^Av,        °^  '^'^^  immediately  becomes  compressed  by  the 

sides  of  he  naiTow  aperture  through  which  it  has  escaped  ;  the  return  of  its 
je  ous  blood  IS  consequently  interfered  with,  and  sweUing  and  oedema  rapidly 
ensue,  culminating  m  stagnation  of  the  blood  in  it.  If  the  constriction  be 
excessively  tight,  the  walls  of  the  ring  being  very  hard  and  sharp,  the  part 
that  18  so  strangulated  may  be  deprived  of  its  vitality  in  the  course  of  a 
PT,H,T'''  ;  strangulation  be  less  severe,  so  that  the  circulation  is  not 
entuely  aiTcsted,  the  changes  characteristic  of  inflammation  will  supervene 
J-n  proportion  as  the  congestion  augments,  the  return  of  the  protruded  parts  is 
necessarily  rendered  more  difficult  by  the  increase  of  their  swellino-  ^ 
nec^nf  H.^  Stricture.-The  stricture  is  very  commonly  situated  outside  the 
neckot  the  sac,  in  the  tendinous  or  ligamentous  structures  surrounding  it; 
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BOt  unfrequently  in  the  altered  and  thickened  subserous  areolar  tissue.  lu 
other  cases,  and  indeed  with"  great  frequency,  it  is  met  with  in  the  neck  of  the 
sac  itself  (Fig.  802),  which  is  narrowed,  elongated,  and  tubular  ;  or  constricted 
by  bands  that  are  incorporated  with  it.  More  rarely  it  exists  in  the  body  of 
the  sac,  which  may  have  assumed  an  hour-glass  shape.    In  some  cases,  it 

would  appear  as  if  this  particular  shape  were  owing 
to  an  old  hernia  having  been  pushed  down  by  a 
recent  one  above  it.  The  stricture  is  sometimes, 
though  by  no  means  frequently,  met  with  inside 
the  sac,  consisting  of  bands  of  adhesions  stretching 
across  this,  or  of  the  indurated  edge  of  an  aperture 
in  the  omentum  through  which  a  portion  of  the  gut 
has  slipped. 

Local    Effects    of   Strangulation.  —  The 

changes  induced  in  the  strangulated  parts  result 
from  the  pressure  of  the  stricture,  and  the  con- 
sequent interference  with  the  circulation  thi-ough 
them.  If  the  strangulation  be  acute,  that  portion 
of  intestine  which  lies  immediately  under  the 
®°lrthe"'sacT?aid  open.        stricturc  wiU  be  Seen  to  be  nipped  or  marked  by 

a  deep  sulcus,  occasioned  partly  by  the  pressure  to 
which  it  has  been  subjected,  and  partly  by  the  swelling  of  the  congested 
tissues  beyond  it.  The  changes  that  take  place  in  the  protruded  intestine 
rapidly  increase  in  pi-oportion  to  the  duration  of  the  strangulation.  The 
tightness  of  the  stricture  and  the  acuteness  of  the  strangulation  have,  how- 
ever, even  more  to  do  with  these  changes  than  its  duration.  I  have  seen  the 
bowel  so  tightly  nipped  that,  though  the  strangulation  had  existed  only  eight 
hours  when  the  operation  was  performed,  the  vitality  was  lost  in  the  part  con- 
stricted (Fig.  808) ;  and  in  other  cases  I  have  known  the  part  to  recover, 
although  strangulation  had  lasted  for  five  or  six  days. 

The  first  change  that  takes  place  in  the  protruded  parts  in  the  case  of 
strangulated  hernia  is  their  migestion.  This  is  purely  mechanical,  and  arises 
from  the  fact  that  at  first  the  pressure  is  seldom  suSicient  to  arrest  the 
arterial  flow,  while  it  seriously  impedes  that  through  the  veins.  As  a  conse- 
quence of  this  the  gut  gradually  swells,  and  at  last  the  arterial  flow  is  arrested 
also.  The  gut  becomes  at  first  of  a  claret,  maroon,  or  purplish-brown  colour, 
sometimes  ecchymosed  on  the  surface,  with  thickening  and  stifteniug  of  its 
coats  owing  to  effusion  into  their  substance.  At  the  same  time  the  sac  be- 
comes distended  with  fluid  poured  out  from  the  over-distended  vessels  before 
the  circulation  is  completely  arrested.  The  vessels  of  any  omentum  that  may 
be  present  in  the  sac  will  be  similarly  distended.  The  interference  with  the 
circulation  necessarily  leads  to  a  progressive  diminution  of  vitality,  which 
speedily  terminates  in  gangrene  of  the  strangled  gut.  The  phenomena  of 
inflammation  cannot  manifest  themselves  after  the  circulation  is  arrested.  In 
fact  in  all  cases  of  severe  and  rapid  strangulation  they  are  entirely  wanting, 
the  surface  of  the  gut  being  free  from  lymph,  and  the  fluid  in  the  sac  per- 
fectly clear  though  darkly  stained  with  blood.  In  the  cases  of  slow  strangu- 
lation, on  the  other  hand,  in  which  the  gut  is  so  loosely  held  that  circulation 
continues,  although  the  passage  of  fajces  is  arrested,  the  signs  of  inflannnation 
are  commonly  met  with.  In  these  cases  the  bowel  is  dark  in  colour,  though  no 
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so  dark  as  in  more  acute  strangulation,  and  is  coated  here  and  there  with  flakes 
of  Ijmph,  which  give  it  a  rough  and  villous  look  ;  the  omentum  has  a  some- 
what rosy  tinge,  and  there  is  usually  a  good  deal  of  pale  reddish  fluid  contain- 
ing flakes  of  lymph  in  the  sac.  It  is  theoretically  possible  that  in  some  cases 
the  strangulation  may  be  so  complete  and  sudden  that  the  arterial  and  venous 
flow  would  be  simultaneously  arrested.  In  such  a  case  the  gut  would  be  pale 
and  the  sac  free  fi-om  fluid.  Such  a  condition,  if  it  does  occur,  is  of 
infinite  rarity.  When  gangrene  occurs,  the  bowel  loses  its  lustre  and  poUsh, 
becoming  of  an  ashy-grey,  or  dull-black  colour,  soft  and  somewhat  lacerable, 
so  that  its  coats  readily  separate  from  one  another  ;  the  serous  membrane 
especially  peeling  off".  The  omentum  is  dark  purplish,  or  of  a  kind  of  dull 
yellowish-grey ;  and  there  is  usually  a  considerable  quantity  of  dark  turbid 
serum  in  the  sac,  the  whole  contents  of  which  are  more  or  less  offensive.  Most 
usually,  when  gangi-ene  occurs  in  a  strangulated  rupture,  inflammation  of  the 
sac  and  its  coverings  takes  place,  accompanied,  after  a  time,  by  a  reddish-blue 
or  congested  appearance  and  some  tenderness  on  pressure  ;  and,  if  the  part  be 
left  unreduced,  eventually  by  emphysematous  crackhng.  If  the  case  be  left 
without  rehef,  gangrene  of  the  skin  will  at  last  take  place ;  the  sac  giving 
way,  and  the  fjBcal  matters  being  discharged  though  the  softened  and  dis- 
integrated tissues.  In  such  circumstances  as  these — which,  however,  are  very 
rarely  met  with  at  the  present  day— the  patient  usually  dies  from  exhaustion. 
In  exceptional  cases  peritonitis  may  be  set  up  by  ulceration  and  perforation 
of  the  gut  immediately  above  the  seat  of  stricture,  but  in  the  great  majority 
this  does  not  take  place  as  the  portion  of  bowel  immediately  within  the 
strictm-e  becomes  adherent  to  the  wall  of  the  abdomen  and  the  neighbouring 
coils  of  intestine,  and  thus  fascal  extravasation  is  prevented.  It  does  not 
follow  that  there  is  always  external  evidence  of  the  occurrence  of  gangrene 
within  the  sac ;  and  the  bowel  is  frequently  nipped  to  such  an  extent  as  to 
prevent  its  regaining  its  vitality,  without  any  unusual  condition  being 
presented  until  the  sac  is  actually  laid  open  and  the  intestine  examined. 

fluid  contained  in  the  hernial  sac  undergoes  changes  in  appearance  and 
character,  corresponding  to  those  which  take  place  in  the  strangled  gut.  In 
earlier  and  slighter  cases  it  continues  clear  and  but  moderately  abundant. 
Sometimes  the  quantity  increases  greatly  and  rapidly,  but  more  commonly  the 
chief  alteration  that  takes  place  is  in  its  character.  It  becomes  reddish  or 
brown  in  colour  from  transuded  blood.  Sometimes  even  pm-e  blood  is  found 
m  the  sac,  and  I  have  seen  the  protruded  intestine  invested  with  a  layer  of 
coagulum.  If  gangrene  of  the  gut  takes  place,  the  fluid  becomes  turbid,  dark, 
and  offensive.  Suppuration  in  the  sac  is  veiy  rare.  I  have  only  once  met  with 
It  m  a  woman,  32  years  of  age,  three  months  pregnant,  who  was  suffering 
from  an  acutely  strangulated  femoral  hernia  of  sixty  hours'  duration.  In  that 
case,  taxis  had  been  freely  used.  Fluctuation  could  be  felt  deeply,  there 
was  diffused  doughy  infiltration  of  the  groin,  and  on  opening  the  sac  it  was 
found  filled  with  dark  thick  pus— about  half  an  ounce  ;  at  the  bottom  of 
which  lay  a  small  deeply  congested  but  not  gangrenous  knuckle  of  intestine 
which  was  replaced  after  the  division  of  a  very  slight  stricture.  The  patient 
recovered. 

Inflammation  of  the  Gut  after  relief  of  Strangulation  occurs  in  a 
large  proportion  of  cases.  It  has  been  already  pointed  out  in  the  chapter  on 
iuflaramatioa  (Vol.  I.,  p.  1G5)  that  the  arrest  of  circulation  through  a  part  of 
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the  liviug  body  produces  different  effects  according  to  the  length  of  time  that 
it  is  kept  up.  If  the  arrest  is  complete  and  of  sufficient  duration,  gangrene 
sets  in,  such  blood  as  the  vessels  contain  coagulates,  and  on  relief  of  the 
strangulation  the  blood  is  unable  to  enter  the  dead  tissues.  If  the  arrest  of 
the  circulation  has  been  maintained  for  a  length  of  time  sufficient  to  lower  the 
vitality  of  the  part  considerably  but  not  to  kill  it,  on  the  relief  of  strangula- 
tion all  the  phenomena  of  inflammation  manifest  themselves.  The  vessels 
become  engorged  with  blood,  abundant  exudation  takes  place  causing  great 
swelling  by  which  the  feeble  circulation  may  be  again  arrested  and  gangrene 
may  set  in.  In  other  cases  the  inflammation  may  fall  short  of  this,  but  may,  in 
the  case  of  the  intestine,  be  sufficient  to  suspend  the  functions  of  the  affected 
part  so  that  although  the  strangulation  is  reheved,  the  obstruction  to  the 
passage  of  faeces  remains  for  some  days,  or  even  till  death  results.  If  the 
arrest  of  circulation  has  been  less  complete  or  of  shorter  dm-ation,  the  relief  of 
strangulation  is  followed  by  temporary  hypersemia,  which  soon  subsides.  It 
is  not  uncommon  in  fatal  cases  to  find  the  coil  of  intestine  free  from  gangrene, 
but  swollen,  covered  with  a  thick  layer  of  inflammatory  exudation  fixing  it  to 
the  neighbouring  coils,  and  evidently  incapable  of  performing  its  functions. 
This  inflammation  after  reduction  is  a  fact  of  great  importance,  as  it  shows 
the  necessity  of  giving  the  gut  rest  as  far  as  possible  after  the  strangulation 
has  been  relieved  by  the  avoidance  of  purgatives  or  irritating  food. 

It  was  formerly  assumed  that  in  all  cases  of  prolonged  strangulation  general 
peritonitis  sets  in.  This  assumption  is  not  borne  out  by  the  results  of  the 
post-mortem  examination  of  cases  dying  of  unrelieved  strangulation.  In  such 
cases,  as  a  rule,  local  peritonitis  is  found  at  the  neck  of  the  sac,  but  the 
membrane  generally  is  free  from  any  signs  of  inflammation.  Should  in- 
flammation occur  it  is  always  slight,  and  seems  to  be  secondary  to  acute 
inflammation  of  the  mucous  membrane  of  the  intestine  above  the  stricture, 
which  in  too  many  cases  is  the  result  of  the  injudicious  administration  of 
purgatives. 

Symptoms.— The  signs  and  symptoms  of  strangulation  are  of  two  kinds  : 
1.  Local  ;  and  2.  General, 

1.  Local  Signs.— The  tumour,  if  the  hernia  be  an  old  one,  will  be  found 
to  be  increased  in  size  ;  or  it  may  have  appeared  for  the  first  time.  At  the 
moment  of  strangulation  it  will  generally  be  found  to  be  hai-d,  tense,  and 
rounded,  more  particularly  if  it  be  an  enterocele.  When,  however,  the  hei-nia 
IS  in  a  great  measure  omental,  it  is  not  unfrequently  soft  and  doughy,  though 
strangulated.  After  strangulation  has  occurred  no  fresh  protrusion  csm  take 
place  below  the  stricture  ;  but  the  tumour  may  be  greatly  augmented  in 
bulk  after  the  strangulation  had  existed  for  some  hours,  by  the  eflusion  of 
serum  into  the  sac.  If  the  hernia  have  previously  been  reducible,  it  can  no 
longer  be  put  back  ;  and  there  is  no  impulse  in  it  nor  increase  in  its  size  on 
coughing,  the  stricture  preventing  the  transmission  of  the  shock  to  the 
contents  of  the  tumour  ;  and  in  this  way,  as  ]winted  out  by  Luke,  the  situa- 
tion of  the  constriction  may  sometimes  be  ascertained  by  deserving  at  what 
point  the  impulse  ceases.    In  most  cases  there  is  considerable  local  tenderness. 

2.  Constitutional  Symptoms.— As  soon  as  the  strangulation  has  occm-red, 
intestinal  obstruction  takes  place,  and  the  patient  becomes  uneasy  and  restless. 
If  the  constriction  be  of  an  active  character,  he  will  be  seized  with  acute  pain 
in  the  part,  which  speedily  extends  to  the  contiguous  portion  of  the  abdomen. 
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The  first  thing  that  happens  when  intestine  is  strangulated,  whether  a  large 
coil  be  constricted,  or  a  small  portion  only  of  the  diameter  of  the  gut  be  nipped, 
is  an  arrest  of  the  peristaltic  movement  of  the  part  implicated ;  and  the  occur- 
rence of  obstruction  to  the  onward  coui-se  of  the  intestinal  contents  is  followed 
by  constipation,  vomiting,  and  colicky  pains.  The  constipation  is  always 
complete,  neither  fteces  nor  flatus  passing :  the  bowels  may  sometimes  act  once 
after  the  strangulation  has  occui-red  from  that  portion  which  lies  below  the 
seat  of  constriction,  but  they  cannot,  of  course,  empty  themselves  thoroughly, 
nor  fi-om  above  the  strangled  part. 

Vomiting  usually  sets  in  early,  and  is  often  very  severe  and  continuous, 
with  much  retching  and  straining  ;  at  first  the  contents  of  the  stomach  are 
ejected,  with  some  bilious  matters,  but  afterwards  the  vomiting  becomes  f£ecu- 
lent  or  stercoraceous.  The  cause  of  fasculent  vomiting  has  usually  been  sup- 
posed to  be  an  .inverted  peristaltic  action  of  the  intestines.  Brinton,  however, 
opposed  this  time-honoured  view,  maintaining  that  the  peristaltic  action  con- 
tinues direct  and  causes  a  peripheral  downward  current  as  far  as  the  obstruc- 
tion, from  which  point  a  central  upward  current  returns  the  contents  of  the 
intestine  towards  the  stomach,  but  the  evidence  supporting  this  theory  is  far 
from  conclusive.  The  quantity  brought  up  is  often  very  large  in  amount,  and 
consists  not  only  of  the  normal  contents  of  the  intestine,  but  of  an  abundant 
secretion  from  the  congested  and  irritated  mucous  membrane  above  the  ob- 
struction. It  is  greatly  increased  in  quantity  should  the  patient  have  taken  a 
purgative.  In  cases  of  prolonged  obstruction  it  is  sometimes  mixed  with  black 
shi-eds  of  altered  blood,  indicating  intense  inflammatory  congestion  of  the 
mucous  membrane.  The  vomiting  is  attended  by  colicky  and  dragging  pains 
about  the  navel.  These  symptoms  are  more  severe  in  their  character  when 
the  strangulation  is  acute,  than  when  it  is  passive.  They  occur  equally  in  the 
incomplete  and  the  complete  forms  of  hernia ;  indeed,  it  not  unfrequently 
happens  that  the  tumour  may  be  so  small  as  to  have  escaped  observation,  the 
occurrence  of  the  above-mentioned  symptoms  being  the  first  indication  of 
the  probable  nature  of  the  mischief.  Hence,  it  is  a  rule  of  practice  always  to 
examine  for  hernia  when  called  to  a  patient  suddenly  seized  with  constipation, 
vomiting,  and  colicky  pains,  even  if  told  that  no  tumour  exists. 

After  the  strangulation  has  existed  for  some  time  the  abdomen  becomes 
distended  and  tympanitic  with  much  pain  and  distress.  The  pulse  becomes 
small  and  rapid,  and  perhaps  intermittent ;  the  tongue  is  dry  and  speedily 
becomes  brown ;  the  countenance  is  pale,  anxious  and  dragged.  The 
extremities  become  cold,  congested  and  clammy,  and  the  temperature  falls 
below  normal.  When  gangrene  of  the  rupture  takes  place,  hiccup  usually 
comes  on,  with  sudden  cessation  of  pain  in  the  tumour,  and  intermittent 
pulse,  cold  sweats,  pallor,  anxiety,  rapid  sinking  of  the  vital  powers,  usually 
with  slight  delirium  ;  and  death  speedily  occurs. 

Modifications  of  Symptoms. — The  symptoms  just  described  are  those 
which  are  usually  met  with  in  strangulated  hernia.  They  may,  however,  be 
moditied  in  some  important  respects. 

1.  There  may  be  little  or  no  tension  in  a  strangulated  hernia,'the  tumour 
contiuuing  soft  and  lax  ;  this  is  especially  the  case  when  the  hernia  contains 
omentum,  and  in  congenital  hernite  when  strangulated.  It  may  occur  also  in 
the  case  of  double  hernias  on  the  same  side,  in  consequence  of  the  outer 
sac  being  empty,  or  merely  filled  with  serum,  and  the  posterior  one  being 
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protruded  against  this  and  strangulated,  but  its  tension  being  masked  by 
the  lax  state  of  the  outer  one. 

2.  Yomiting  sometimes  does  not  take  place  from  first  to  last,  there  being  at 
most  a  little  retching  ;  at  other  times  the  patient  vomits  once  or  twice,  and 
then  there  is  no  recurrence  of  this'  symptom  so  long  as  he  remains  quiet,  and 
keeps  the  stomach  empty ;  but,  on  moving  or  taking  nourishment  of  any  kind, 
even  if  fluid,  it  comes  on  again,  and  thus  the  Surgeon  may  elicit  this  symptom, 
should  it  be  necessary  in  a  diagnostic  point  of  view.  If  opium  has  been 
freely  administered  there  may  be  no  vomiting  or  pain. 

3.  Extensive  peritonitis,  with  copious  effusion  of  a  puriform  liquid,  may 
occur  without  any  pain,  and  with  but  little  tenderness  and  no  elevation  of 
temperature  ;  the  anxiety  of  countenance  and  sharpness  of  pulse  being  the 
only  symptoms  that  lead  to  a  suspicion  of  its  existence. 

4.  Death  may  result  from  exhaustion  consequent  on  vomiting,  without  any 
sign  of  gangrene  in  the  constricted  portion  of  intestine. 

Partial  Enterocele. — In  the  year  1700  Littre,  a  celebrated  anatomist 
and  surgeon  at  Montpellier,  described  a  new  form  of  hernia  first  observed  by 
himself,  in  which  the  strangulated  portion  was  a  pouch-like  projection  from 
the  side  of  the  intestine ;  the  lumen  of  gut  not  being  completely  obstructed. 
In  two  of  the  three  cases  described  by  him  the  strangulated  portion  was 
evidently  a  congenital  diverticulum  from  the  ileum.  According  to  Treves, 
who  has  collected  over  fifty  cases  of  partial  enterocele,  including  four  under 
his  own  care,  the  first  accurate  description  of  strangulation  of  a  portion  of  the 
circumference  of  the  gut  was  given  by  Richter  in  1778.  He  therefore  suggests 
as  a  distinction  that  the  strangulation  of  a  diverticulum  should  be  termed 
Littre's  hernia  and  that  of  a  portion  of  the  circumference  of  the  gut,  Richter's. 
The  terms  "  partial  enterocele  "  and  "  strangulation  of  a  diverticulum  "  would, 
however,  be  less  likely  to  lead  to  confusion.  From  an  analysis  of  53  cases 
Treves  states  that  partial  enterocele  is  most  common  in  femoral  hernise  and 
consequently  in  women.  It  has  been  most  frequently  met  with  in  old 
reducible  hernige  of  small  size.  The  tumour  is  always  small,  and  in  nearly 
half  of  the  recorded  cases  was  not  recognised  during  life.  In  7  out  of  38 
cases  of  femoral  hernia  an  enlarged  gland  lay  over  the  sac,  obscuring  the 
diagnosis.  The  bowel  engaged  is  almost  always  the  ileum,  but  in  three  it  was 
the  jejunum  and  in  one  the  colon.  The  proportion  of  the  gut  included  varied 
from  four-fifths  to  one-sixth ;  it  was  below  a  half  in  the  majority  of  the  cases. 
When  more  than  two-thirds  of  the  gut  is  strangulated  the  passage  of  fluids  is 
an-ested  by  the  bending  of  the  bowel ;  when  less  is  implicated  the  lumen  may 
remain  partly  free.  It  has  been  supposed  that  a  partial  enterocele  arises 
primarily  from  adhesion  of  a  portion  of  the  intestine  over  the  mouth  of  a  small 
sac,  and  the  gradual  formation  of  a  pouch-like  projection,  but  there  is  little 
evidence  to  support  this  theory.  In  the  53  cases  collected  by  F.  Treves  the 
symptoms  were  those  of  ordinary  strangulated  hernia  in  about  one-third,  and 
in  some  of  these  after  death  there  was  found  not  to  be  complete  mechanical 
obstruction  of  the  lumen  of  the  bowel.  In  the  remaining  cases  the  symptoms 
were  characterised  by  less  intensity.  In  three  there  was  persistent  diaiTha'a 
throughout  the  case  ;  in  several  the  bowels  responded  to  aperients  ;  in  others 
flatus  and  fceces  were  passed  from  one  to  three  days  after  strangulation 
had  occurred.  The  vomiting  was  usually  less  freijuent  and  severe,  and  in  only 
six  of  the  53  cases  was  it  distinctly  fjeculent.    In  almost  all  cases  there  was 
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no  distension  of  the  abdomen.  The  gut  was  reduced  by  taxis  in  two  cases 
only  and  both  of  these  died  rapidly  from  peritonitis.  In  four  ca^es  (three 
femoral  and  one  inguinal)  reduction  en  masse  occurred.  The  mortality  in  this 
form  of  hernia  is  very  high,  amounting  to  62*2  per  cent.,  owing  to  the  difla- 
culty  and  delay  in  diagnosis,  and  the  tightness  of  the  strangulation.  There 
is  nothing  special  in  the  treatment  of  this  condition. 

Strangulated  Omental  Hernia  has  been  described  by  some  writers  as 
giving  rise  to  symptoms  identical  in  character  with  those  of  strangulation 
of  the  gut,  but  of  less  intensity.  That  mere  strangulation  of  omentum 
causes  no  serious  symptoms  is  evident  from  the  safety  with  which  large  masses 
can  be  included  in  a  ligature  and  cut  away.  When,  therefore,  signs  of  obstruc- 
tion ocom-  and  on  operating  only  omentum  is  .found  in  the  sac,  it  may  be  that 
a  small  knuckle  of  gut  has  been  reduced  without  being  noticed  or  that  the 
omentum  is  in  some  way  dragging  on  the  gut  so  as  to  occlude  its  lumen.  A 
pure  epiplocele  is  very  rarely  strangulated.  "When  irreducible,  omentum  may 
become  inflamed,  possibly  as  the  result  of  injury,  and  an  abscess  has  been 
known  to  form  in  it,  and  in  these  cases  the  swelling  of  the  protruded  portion 
may  lead  to  its  partial  or  complete  strangulation.  In  this  condition  there  are 
signs  of  peritonitis  ;  the  vomiting  is  never  stercoraceous  ;  there  is  incomplete 
obstruction  with  pain  in  the  hernia  and  in  the  abdomen.  The  skin  covering 
the  sac  becomes  red  and  swollen.  If  such  a  condition  could  be  diagnosed 
the  best  treatment  would  be  to  cut  down  on  and  opeai  the  sac  and  then  to 
remove  the  congested  and  inflamed  omentum. 

Diagnosis. — The  diagnosis  of  strangulated  hernia  requires  to  be  made  from 
the  following  conditions  : — 

1.  Obstructed  Irreducible  Hernia. — In  this  there  are  no  acute  symptoms, 
and  the  rupture  will  generaUy  be  found  to  be  a  large  one  of  old  standing.  It 
may  become  somewhat  tense  and  swollen,  but  is  not  tender  to  the  touch,  and 
always  presents  a  certain  degree  of  impulse  on  coughing.  There  may  be 
constipation  ;  but  there  is  no  vomiting,  or,  if  there  be  any,  it  is  simply  mucous 
and  bilious,  consisting  of  the  contents  of  the  stomach.  The  speedy  restoration 
of  the  intestinal  action,  by  the  treatment  already  indicated  as  proper  in  these 
cases,  will  remove  any  doubt  as  to  the  nature  of  the  affection. 

2.  Inflamed  Irreducible  Hernia. — This  is  accompanied  by  great  tender- 
ness and  pain  in  the  tumour,  with  pyrexia,  and  some  general  peritonitis,  and 
there  is  no  vomiting  ;  or,  if  the  patient  have  vomited  once  or  twice,  he  does 
not  continue  to  do  so  with  the  same  degree  of  violence,  or  in  the  same 
quantity,  as  he  would  if  it  were  the  result  of  strangulation.  Again,  the  con- 
stipation is  not  absolute  and  entire,  but  flatus  and  liquid  fseces  will  usually  pass. 

3.  General  Peritonitis  conjoined  with  Hernia. — Here  the  diagnosis 
is  often  extremely  difficult,  especially  if  the  hernia  be  an  irreducible  one.  In 
these  cases,  however,  it  may  be  observed  that  the  peritonitis  is  most  intense 
at  a  distance  from  the  sac  ;  that  there  is  little  or  no  vomiting,  or,  if  there 
be,  that  it  is  not  stercoraceous  ;  and  that  the  constipation  is  not  complete, 
flatus  or  even  fasces  occasionally  passing. 

4.  In  Double  Hernia,  one  tumour  may  be  strangulated  and  the  other  not, 
though  irreducible.  In  these  circumstances,  it  may  at  first  be  a  little  difficult 
to  determine  which  one  is  the  seat  of  constriction.  This,  however,  may  be 
ascertained  by  observing  greater  tension  and  tenderness  about  the  neck  of  the 
strangulated  than  of  the  unconstricted  hernia. 
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5.  The  co-existence  of  Early  Pregnancy,  or  a  threatened  Miscarriage, 

may  obscure  the  diagnosis,  the  Surgeon  possibly  being  in  doubt  wlietlier  the 
vomiting  is  dependent  on  the  state  of  the  uterus  or  on  the  strangulation  of  the 
hernia.  Here  it  may  be  stated  generally  that  the  vomiting  of  pregnancy 
never  becomes  stercoraceous  ;  and  that  constipation  is  not  complete,  flatus  if 
not  fseces  passing. 

Besides  these  various  conditions  of  hernia,  which  may  be  confounded  with 
strangulation,  there  are  other  tumours  which  may  be  mistaken  for  this  disease ; 
but  these  we  shall  have  to  consider  when  speaking  of  the  special  forms  of 
hernia. 

Treatment. — The  treatment  of  strangulated  hernia  is  one  of  the  most 
important  subjects  in  surgery.  The  object  to  be  accomplished  is  the 
removal  of  the  constriction  from  the  strangled  hernial  tumour.  This  is 
effected  either  by  the  Reduction  of  its  Contents  by  Taxis  ;  or  by  the 
Division  of  the  Stricture. 

Taxis. — The  reduction  of  the  hernia  is  effected  by  the  employment  of  the 
taxis,  by  which  is  meant  the  various  manual  procedures  employed  in  putting 
the-  rupture  back.  The  taxis,  Avhen  properly  performed,  is  seldom  attended 
with  any  serious  consequences  to  the  patient.  I  have  never  seen  it  followed 
by  death  ;  and  out  of  293  cases  of  hernia  reported  by  Luke,  as  having  been 
reduced  by  taxis  in  the  London  Hospital,  none  died.  In  the  Eeports  of 
University  College  Hospital  one  fatal  case  is  recorded  in  which  death  from 
ulceration  and  perforation  of  the  gut  at  the  seat  of  stricture  followed  reduction 
by  taxis,  and  another  in  which  death  occurred  fi'om  enteritis  with  profuse 
diarrhoea,  foUowed  by  collapse.  It  is  not  unfrequently  followed,  however,  by 
a  rather  sharp  attack  of  peritonitis,  which  might  probably,  in  some  instances, 
prove  fatal ;  in  one  instance,  I  have  seen  it  followed  by  very  abundant  hsemor- 
rhage  from  the  bowel,  probably  owing  to  the  rupture  of  some  of  the  congested 
vessels  of  the  strangled  portion  of  the  gut.  In  using  the  taxis,  great  care 
should  in  all  cases  be  employed,  and  no  undue  force  should  be  had  recourse  to. 
No  good  can  ever  be  effected  by  violence  :  the  resistance  of  the  ring  cannot 
be  overcome  by  forcible  pressure  ;  and  a  vast  deal  of  harm  may  be  done  by 
squeezing  against  it  the  tender  and  inflamed  gut,  causing  this  to  overlap,  and 
thus  to  be  bruised,  or  even  perhaps  torn.  The  taxis  should  not  be  prolonged 
beyond  half  an  hour  ;  if  it  be  properly  employed  for  this  time,  the  hernia,  if 
reducible,  will  probably  go  back.  If  it  be  applied,  as  it  often  and  very  im- 
properly is,  for  a  lengthened  period,  and  by  several  Surgeons  in  succession,  the 
protruded  part  becomes  ecchymosed,  irritated,  and  disposed  to  inflammation  ; 
and  the  chances  of  recovery  after  a  subsequent  operation  are  much  lessened. 
If  taxis  have  been  fairly  and  fully  used  by  another  Surgeon,  it  is  better  not  to 
repeat  it.  When  the  parts  are  much  inflamed,  or  if  there  is  reason  to  fciir 
from  the  duration  of  the  strangulation  or  from  the  symptoms,  that  gangrene 
has  occurred,  the  taxis  should  never  be  employed  ;  as  the  putting  back  of  the 
mortified  gut  into  the  abdomen  would  necessarily  be  fatal. 

In  using  the  taxis,  it  should  be  borne  in  mind  that  there  are  two  obstacles 
to  overcome  ;  the  resistance  of  the  parts  around  the  ring,  and  the  bulk  of  the 
tumour.  The  first  may  be  somewhat  lessened  by  relaxing  the  abdominal 
muscles,  and  consequently  diminishing  the  tension  exercised  upon  the  tendinous 
apertures  and  fascia3  of  the  groin.  In  order  to  effect  this,  the  patient  should 
be  placed  in  a  proper  position,  the  body  being  bent  forwards,  the  thigh  ad- 


TREATMENT  OF  STRANGULATED   HERNIA— TAXIS.  813 


ducted,  and  semi-flexed  upon  the  abdomen  ;  the  Surgeon  may  then,  by  employ- 
ino-  steady  pressure  on  the  tumour,  endeavour  to  squeeze  out  some  of  the  flatus 
from  the  strangled  portion  of  intestine,  and  thus  to  effect  its  reduction.  In 
doing  this,  the  neck  of  the  sac  should  be  steadied  Avith  the  fingers  of  the  left 
hand':  whilst,  with  the  right  spread  over  the  tumour,  the  Sui'geon  endeavours 
to  push  it  backwards,  using  a  kind  of  kneading  motion,  and  sometimes  in  the 
first  iustance  drawing  it  shghtly  downwards,  so  as  to  disentangle  it  from  the 
neck  of  the  sac.  The  direction  of  the  pressure  is  important ;  it  should  always 
be  in  the  line  of  the  descent  of  the  tumour.  These  means  may  be  employed 
as  soon  as  the  patient  is  seen  by  the  Surgeon,  when,  by  steadily  carrying  on 
the  taxis  for  a  few  minutes,  he  will  perhaps  hear  and  feel  a  gurgling  in  the 
tumour,  which  wih  be  followed  by  its  immediate  reduction.  If  the  patient  be 
thin,  and  the  outhne  of  the  aperture  through  which  the  hernia  escapes  toler- 
ably defined,  the  protrusion  may  be  reduced,  after  failure  of  the  taxis  in  the 
ordinary  way,  by  passing  the  tip  of  the  finger  or  the  nail  under  the  edge  of 
the  ring,  and  pulling  this  firmly  and  forcibly  on  one  side,  so  as  to  steady  and 
at  the  same  time  dilate  it,  pressure  being  kept  up  on  the  tumour  with  the 
other  hand.  This  manoeuvre  can  be  practised  with  more  facility  and  success 
in  femoral  hernia,  where  the  upper  edge  of  the  saphenous  opening  is  sharply 
defined,  but  may  also  successfully  be  had  recourse  to  in  inguinal  and  umbilical 
protrusions.  In  some  cases  reduction  appears  to  have  been  facilitated  by 
placing  the  patient  on  his  head  and  shoulders,  and  raising  the  body  in  the 
vertical  position  whilst  the  taxis  was  being  employed.  Should,  however,  reduc- 
tion not  ensue,  it  will  be  desirable  to  have  recourse  at  once  to  further  means, 
the  object  of  which  is,  by  relaxing  the  muscles  and  lessening  the  bulk  of  the 
tumour,  to  enable  the  hernia  to  be  reduced. 

Auxiliary  Measures.— The  means  to  be  employed  must  be  modified  ac- 
cording to  the  condition  of  the  strangulation,  whether  it  be  of  the  active  or  of 
the  passive  kind.  If  it  be  active,  the  patient  should  at  once  be  put  fully 
under  the  influence  of  an  ansesthetic.  Ether  is  at  the  present  time  usually 
.  given,  but  in  some  cases  it  fails  to  produce  perfectly  muscular  relaxation,  and 
chloroform  may  then  be  substituted.  When  the  patient  is  fully  anesthetized, 
taxis  may  be  tried  once  again.  Should  it  stiU  fail,  operation  must  be  immedi- 
ately proceeded  with.  No  good  can  possibly  come  of  delay  in  these  cases,  and 
repeated  attempts  at  taxis  should  be  carefully  avoided.  If  the  hernia  do  not 
admit  of  reduction  in  the  early  stage  of  the  strangulation,  it  will  necessarily 
be  much  less  likely  to  do  so  when  the  parts,  squeezed  and  bruised  much  by 
manipulation,  will  have  had  their  congested  condition  greatly  increased. 
Should  no  an£esthetic  be  at  hand,  the  patient  may  be  put  into  a  hot  bath, 
where  he  may  remain  for  twenty  minutes  or  half  an  hour,  or  until  he  feels 
faint ;  and,  whilst  he  is  in  the  bath  in  this  condition,  the  taxis  should  be 
employed.  If  it  do  not  succeed,  he  should  be  taken  out,  and  wrapped  up  in 
blankets  while  an  anaesthetic  is  being  procured. 

When  the  strangulation  is  of  a  passive  character,  supervening  gradually  in 
an  old  inguinal  or  umbilical  hernia,  and  occurring  in  feeble  or  elderly  people, 
other  measures  may,  in  exceptional  cases,  be  adopted  with  the  view  of  lessen- 
ing the  bulk  of  the  tumour  ;  which,  rather  than  the  tension  of  the  parts,  offers 
the  chief  object  to  reduction.  In  such  circumstances,  especially  when  the 
tumour  is  large  and  not  very  tense,  the  hot  bath  has  a  tendency  to  increase 
any  congestion  that  may  already  exist  in  the  hernia ;  I  have  in  more 
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than  one  case  seen  a  strangulated  rupture  enlarge  considerably  after  tin 
employment  of  the  bath.  In  such  cases,  more  time  may  safely  be  spem 
in  attempts  at  reduction  than  in  very  acutely  strangulated  hernia.  It  i 
a  useful  practice  to  commence  the  treatment  by  the  administration  of  a 
large  enema  ;  which,  by  emptying  the  lower  bowel,  will  alter  the  relations 
of  the  abdominal  contents,  and  may  materially  facilitate  the  reduction  (if 
the  tumour.  The  best  enema  is  one  of  gruel  and  castor-oil,  with  som 
spirits  of  turpentine  added  to  it  ;  it  should  be  injected,  through  a  full-sized 
tube,  passed  high  up  into  the  gut,  and  with  a  moderate  degree  of  force. 
In  administering  it,  care  must  be  taken  that  no  injury  be  done  to  the  bowel. 
It  would  scarcely  be  necessary  to  give  such  a  caution  as  this,  were  it  noi 
that  I  was  summoned,  some  years  ago,  by  two  very  excellent  practitioners, 
to  see  a  woman  with  strangulated  hernia,  to  whom  an  enema  of  about  twd 
quarts  of  tepid  water  had  been  administered  ;  and  as  this  had  not  returned, 
and  did  not  appear  to  have  gone  up  the  bowel,  they  suspected  that  it  must  \ 
have  passed  out  of  the  rectum  into  the  surrounding  areolar  tissue.  As  tly 
patient,  however,  did  not  seem  to  be  suffering  from  this  cause,  and  as  tht 
symptoms  of  strangulation  were  urgent,  I  operated  on  the  hernia.  Death 
suddenly  occurred,  apparently  from  exhaustion,  in  about  eight  hours  ;  and, 
on  examining  the  body,  it  was  found  that  the  rectum  had  been  perforated,  and 
the  fluid  injected  into  the  meso-rectum,  separating  the  gut  from  the  sacrum, 
whence  it  had  extended  into  the  general  subperitoneal  areolar  tissue,  which 
contained  a  quantity  of.  the  liquid  ;  some  of  the  water  appeared  to  have 
entered  the  peritoneal  cavity  also. 

In  the  large  herniEe  of  old  people,  more  particularly  the  umbilical,  in  which 
there  is  a  good  deal  of  flatus,  after  the  enema  has  been  administered,  a  bladder 
of  ice  may  be  applied  for  three  or  four  hours  with  excellent  effect.  Chloroform 
may  then  be  given,  and  the  taxis  employed  under  its  influence. 

After  taxis  has  been  fairly  employed  for  a  sufficient  time,  and  has  not  suc- 
ceeded in  reducing  the  hernia,  the  operation  must  be  proceeded  with.  There 
are  few  Surgeons  who  will  not  at  once  acknowledge  the  truth  of  the  remark  of 
the  late  Hey  of  Leeds — that  he  had  often  regretted  performing  this  operation 
too  late,  but  never  having  done  it  too  early.    It  is  true  that  cases  have 
been  recorded,  in  which  after  four  or  five  days  of  treatment  the  hernia  has  ' 
gone  up  ;  but  it  is  very  rare  to  meet  with  such  cases  in  practice  ;  and,  in  all 
probability,  in  delaying  the  operation  in  the  hope  of  finding  one  such  case,  the 
lives  of  dozens  of  patients  would  be  sacrificed.    Luke  has  shown,  as  the  result 
of  the  experience  at  the  London  Hospital,  that  the  ratio  of  mortality  increases  \ 
in  proportion  to  the  length  of  time  during  which  the  strangulation  is  : 
allowed  to  continue.    Of  (li)  cases  of  strangulated  hernia  operated  upon  within  | 
the  first  48  hours  of  strangulation,  12  died,  or  1  in  57;  whilst  of  38  cases  | 
operated  on  after  more  than  48  hours  had  elapsed,  15  died,  or  1  in.  2-5.    In-  | 
deed,  one  chief  reason  of  the  greater  mortality  from  operations  for  hernia  in  | 
hospital  than  in  private  practice,  probably  arises  from  the  fact  that  much  ! 
valuable  time  is  frequently  consumed  before  assistance  is  sought,  or  in  fruitless  , 
efforts  to  reduce  the  swelling  before  the  patient's  admission.  Not  only  is  time  ; 
lost  in  t^his  way,  but  the  bowel  is  often  bruised  and  injuriously  squeezed,  j 
so  that  inflammation  is  more  likely  to  follow  reduction.    Moreo\er,  at  the 
present  time  the  improved  methods  of  treating  wounds,  especially  those  impli- 
cating the  peritoneum,  have  so  far  diminished  the  dangers  of  the  operation 
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that  the  great  reason  for  hesibafciou  has  been  removed.  The  mortality  in 
operations  for  strano-ulated  hernia  performed  within  twenty-four  hours  of 
the  descent  of  the  gut,  with  antiseptic  precautions,  or  even  with  common 
attention  to  cleanliness,  is  so  small,  that  it  may  be  said  to  be  almost  in- 
considerable. 

Persistence  of  Symptoms  after  Reduction.— After  the  reduction  of 
the  hernia,  the  symptoms  of  strangulation  may  continue  unabated.  This  un- 
toward occurrence  may  arise  from  six  distinct  conditions  :  1.  The  hernia  may 
have  been  reduced  in  mass  (see  p.  835,  Yol.  II.).  2.  An  internal  strangu- 
lation  has  existed  within  the  sac,  the  taxis  having  overcome  the  external 
stricture,  but  failing  to  influence  that  within.  8.  The  gut  may  have  been 
so  severely  nipped  or  strangulated  for  so  long  a  time,  that  as^  soon  as  the 
constriction  of  the  vessels  is  relieved,  the  phenomena  of  acute  inflammation 
manifest  themselves,  with  complete  arrest  of  peristaltic  movement.  This 
condition,  as  before  stated,  may  end  in  gangrene.  4.  The  sac  may  be  of  an 
hour-glass  shape,  lying  partly  within  the  abdomen  and  partly  outside,  and  in 
the  apparent  reduction  the  gut  may  have  been  merely  squeezed  from  the  outer 
part  of  the  sac  into  that  lying  within  the  ca^aty  of  the  abdomen.  5.  A 
second  hernia  may  exist  in  a  state  of  strangulation,  which  has  escaped  detec- 
tion. 6.  Rushton  Parker  has  recorded  a  case  in  which  apparent  reduction 
was  effected  by  merely  forcing  the  contents  back  from  a  small  knuckle  of  gut 
uniformly  adherent  by  recent  adhesions  to  the  sac. 

The  diagnosis  of  those  several  conditions  may  possibly  be  made  by  atten- 
tion to  the  following  points.    In  the  reduction  in  mass  the  tumour  has 
shpped  up  without  any  gurgle  ;  the  canal  is  very  open,  and  no  trace  of  sac 
can  be  felt  in  it,  but  a  rounded  tumour,  possibly  at  the  upper  part,  on  coughing. 
In  the  case  of  internal  adhesions  there  will  have  been  no  gurgling,  but  the 
canal  is  still  filled  by  the  sac  ;  the  abdominal  apertures  are  not  preteruaturally 
patent  and  distinct.    In  the  case  of  extreme  nijoping  and  consequent  inflamma- 
tion and  paralysis  of  a  portion  of  the  gat,  gargling  will  have  been  felt  and 
heard  in  effecting  the  taxis,  which  does  not  happen  in  either  of  the  other  con- 
ditions, and  the  symptoms  of  intestinal  obstruction  will  not  be  quite  complete. 
The  vomiting  will  lose  its  stercoraceous  character,  and  probably  some  flatus 
will  pass.    An  hour-glass  sac  is  met  with  only  in  old  inguinal  herniee,  and 
appears  to  arise  from  a  partial  reduction  in  mass.    Fom-  cases  of  this  kind 
have  occurred  in  University  College  Hospital  in  the  last  twelve  years.  In 
each  apparent  reduction  was  easily  effected,  with  slight  gurgling.    The  pro- 
trusion readily  re-appeared,  and  was  easily  put  back  again.    The  nature  of 
the  case  was  recognized  only  after  operation  performed  for  persistence  of 
symptoms  in  three  cases,  and  after  death  in  the  fourth.    In  the  case  of  the 
co-existence  of  a  second  hernia  in  a  state  of  strangulation,  the  cause  of  the 
continuance  of  the  symptoms  may  be  ascertained  by  careful  examination  of 
the  abdominal  walls.    It  is  especially  the  co-existence  of  a  small  femoi-al 
with  a  large  umbilical  or  inguinal  hernia  that  is  apt  to  be  overlooked.  This 
I  have  seen  happen  in  a  very  fat  person.    A  man  was  admitted  into  University 
College  Hospital  with  strangulated  inguinal  hernia.    It  was  reduced  by  the 
house-surgeon,  but  the  symptoms  persisted,  and  the  patient  died  unrelieved, 
there  being  no  indication  for  operation.    After  death  a  very  small  piece,  half 
a  knuckle,  of  intestine,  was  found  strangulated  in  the  crural  canal  of  the  same 
side.    The  patient  being  extremely  fat,  this  strangulation  was  not  detected. 
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and  could  nofc  be  recognized  during  life.    The  foRs  of  the  groin  should  be 
very  carefully  examined  in  all  these  cases. 

The  Treatment  of  these  different  conditions  is  fall  of  anxiety  and  difficulty 
to  the  Surgeon.    If  the  symptoms  are  definitely  unrelieved  by  the  apparent 
redaction,  especially  if  stercoraceous  vomiting  continue  with  undiiinnished 
severity  for  some  hours,  the  proper  practice  is  to  cut  down  upon  the  sac. 
Should  the  hernia  have  been,  reduced  en  masse,  no  sac  will  be  found  in  the 
ordinary  situation,  but  by  freely  exposing  the  ring  it  may  be  brought  into 
view  and  drawn  down.    It  should  then  be  opened  and  dealt  with  as  in  an 
ordinary  case  of  hernia.    Should  the  hernia  not  have  been  reduced  in  mass 
the  sac  should  be  opened,  and  possibly  a  small  knuckle  of  gut  may  be  found  ' 
gripped  at  the  inner  ring,  which,  if  not  gangrenous,  may  be  reduced,  but 
should  the  sac  be  empty  the  treatment  must  vary  with  the  fonn  of  hernia.  If 
it  be  inguinal  the  wound  may  be  enlarged  upwards,  and  an  examination  made 
with  the  view  of  discovering  a  band  or  an  adhesion  near  the  neck  of  the  sac, 
by  the  division  of  which  the  obstruction  may  be  relieved.    If  nothing  be 
found  the  coil  of  intestine  near  the  neck  of  the  sac  may  be  drawn  out  and 
examined,  and  if  it  be  found  to  be  gangrenous  may  be  attached  to  the  edge  of 
the  wound,  and  an  artificial  anus  may  be  alloM^ed  to  form,  which  may  be  sub-  j 
sequently  cured  by  operation.    In  the  case  of  a  femoral  hernia  the  wound  [ 
cannot  be  conveniently  extended  upwards  so  as  to  open  the  abdominal  cavity,  j 
If,  therefore,  it  be  determined  to  explore  the  inner  aspect  of  the  ring,  this  may  1 
be  done  by  an  incision  at  the  outer  border  of  the  rectus  or  in  the  middle  line.  • 
From  an  incision  in  the  middle  line  it  is  possible  to  examine  both  inguinal 
and  femoral,  and  even  the  obturator  openings  without  difficulty.    If  nothing  [ 
be  found  the  abdominal  wound  may  be  closed  and  the  femoral  left  open,  or  in  I 
the  case  of  an  inguinal  hernia  the  extended  incision  may  be  closed  at  its  upper 
part,  and  the  chance  thus  be  given  to  the  patient  of  the  formation  of  an 
artificial  anus  or  the  sloughing  of  the  strangulated  or  badly  nipped  knuckle  of 
intestine  ;  a  result  that  I  have  more  than  once  witnessed  about  the  fourth  or 
fifth  day,  the  patient  ultimately  recovering. 

In  some  cases,  where  the  hipping  of  the  strangulated  intestine  has  been  severe, 
yet  not  sufficient  to  aiTest  permanently  the  peristaltic  action  or  to  destroy  its 
vitality,  constipation  and  retching,  with  nausea,  may  continue  ;  and  the  , 
tumour,  if  the  hernia  have  been  small  and  deeply  seated  (more  particularly  if  I 
femoral),  may  continue  to  be  felt,  though  less  tense  than  before ;  consisting  i 
simply  of  the  thickened  and  inflamed  sac,  with  serous  fluid  in  it.  In  these  ' 
circumstances,  we  must  be  careful  not  to  operate.  I  have,  on  two  or  three  i 
occasions,  seen  an  empty  sac  operated  on  to  the  annoyance  of  the  Surgeon  and  : 
danger  of  the  patient.  The  mistake  may  be  avoided  by  observing  that  the  ! 
symptoms  gradually  lessen  in  severity  by  waiting,  the  vomiting  if  it  continues  | 
is  no  longer  stercoraceous,  the  tympanites  subsides,  and  the  abdomen  becoming  | 
flat  and  supple. 

The  length  of  time  during  which  the  congested  condition  of  the  bowel  will 
continue  after  reduction,  is  very  considerable.  In  a  case  of  strangulated 
femoral  hernia  under  my  care,  reduction  was  effected,  but,  strangulation 
recun-ing  at  the  end  of  twelve  days,  an  operation  became  neccssaiy,  and  j 
the  patient  died  on  the  eighth  day  after  it,  or  the  twenty-first  from  tlie  first 
strangulation.  On  examination,  the  small  intestine  was  found  congested  in 
two  portions,  each  of  which  was  about  eight  inches  in  length  ;  several  feet  of 
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healthy  gut  intervening  between  them.  One  of  these  lay  opposite  the  wound, 
and  was  evidently  the  intestine  that  was  last  strangulated.  The  other  was 
altogether  away  from  the  seat  of  operation,  but  was  equally  darkly  congested, 
being  almost  of  a  black  colour,  and  was  clearly  that  portion  which  had  been 
constricted  some  time  previously,  and  which,  although  twenty  days  had  elapsed, 
had  not  as  yet  recovered  itself. 

When  a  second  strangulated  hernia  exists  it,  of  course,  must  either  be 
reduced  by  the  taxis,  or  the  operation  practised  on  it. 

Acute  Catarrhal  Inflammation  of  the  Mucous  Membrane  of  the 
intestine  or  Acute  Enteritis  occasionally  follows  reduction  of  a  strangulated 
hernia  whether  by  taxis  or  by  operation,  and  may  prove  fatal.  In  this  con- 
dition the  vomiting  continues,  but  alters  its  character,  being  no  longer 
stercoraceous  but  often  very  abundant  and  watery,  with  much  mucus  and 
shreds  of  blackened  blood  floating  in  it.  At  the  same  time  there  may  be 
profuse  diarrhoea  unaccompanied  by  any  marked  pain,  the  stools  being  dark 
and  very  offensive.  Unless  this  condition  be  relieved  by  treatment  collapse 
speedUy  sets  in,  the  extremities  become  cold  and  congested,  the  pulse  fails, 
and  death  soon  follows.  Acute  enteritis  may  possibly  occur  as  the  result  of 
prolonged  obstruction,  but  it  is  far  more  commonly  due  to  the  administration 
of  powerful  purgatives  before  the  nature  of  the  case  was  ascertained.  The 
best  treatment  is  the  administration  of  a  mixture  containing  a  sixth  of  a  grain 
of  morphia  and  ten  grains  of  nitrate  or  carbonate  of  bismuth  every  four  hours. 
At  the  same  time  no  solid  food  must  be  allowed.  Milk  and  soda-water,  barley 
water,  arrowroot,  or  carefully  prepared  chicken-broth  may  be  given.  Beef-tea 
is  apt  to  increase  the  diarrhoea.  Brandy  is  frequently  very  useful,  both  as  a 
stimulant  and  in  arresting  the  diarrhoea. 

OPEBATION   FOB    STRANGULATED  HERNIA. 

All  operations  for  hernia  should  be  performed  with  efficient  antiseptic  pre- 
cautions. The  Surgeon  and  his  assistants  must  first  carefully  cleau  their  hands 
(Vol.  I.,  p.  317),  and  the  sponges  and  instruments  must  be  disinfected  as  already 
described  (Vol.  I.,  p.  39).  The  skin  for  some  distance  around  the  seat  of  the 
incision  must  be  shaved,  cleaned  and  disinfected.  The  carbolic  spray,  if  at 
hand,  may  be  used,  as  experience  has  abundantly  proved  that  in  an  operation  for 
hernia  it  never  does  any  harm,  and  in  the  opinion  of  many  excellent  Surgeons 
it  is  an  additional  security  against  septic  peritonitis  ;  especially  as  in  operations 
for  hernia  it  is  impossible  to  clean  out  the  cavity  should  any  blood  or  fluid 
from  the  sac  find  admission  to  it.  If  the  spray  be  not  at  hand,  the  wound 
may  be  occasionally  irrigated  with  a  carbolic  lotion  (1  in  40)  or  perchloride  of 
mercury  (1  in  2000),  or  other  antiseptic  solution,  care  being  taken  that  the 
fluid  does  not  pass  into  the  peritoneal  cavity  ;  a  basin  of  carbolic  acid  lotion 
should  be  at  hand,  into  which  the  Surgeon  should  dip  his  hands  before  intro- 
ducing the  finger  into  the  abdominal  cavity.  Should  a  coil  of  intestine  be 
unavoidably  exposed  for  any  length  of  time,  it  may  be  covered  with  a  piece  of 
linen  rag  soaked  in  a  warm  1  in  40  solution  of  carbolic  acid.  If  the  patient 
be  much  collapsed,  the  extremities  must  be  covered  with  warm  blankets,  and 
no  more  of  the  body  exposed  than  is  necessary. 

The  operation  for  strangulated  hernia  may  be  performed  in  two  ways ;  either 
by  opening  the  sac,  exposing  its  contents,  and  dividing  the  stricture,  wherever 
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it  is  situated, within;  or  it  may  be  done  by  dividing  the  stricture  om/67<?c, 
without  opening  the  sac.  In  either  case  the  great  ol:)ject  of  the  operation,  the 
division  of  the  stricture  by  the  kuife,  is  the  same ;  but  the  mode  in  which  it  is 
efiected  is  different.  We  shall  first  describe  the  operation  in  which  the  sac  is 
opened  ;  afterwards  that  in  which  it  is  not ;  and  then  briefly  compare  the  two 
procedures. 

Operation  in  which  the  Sac  is  opened. — Exposure  of  the  Sac. — The 
patient  must  be  brought  to  the  edge  of  the  bed,  or  placed  on  a  taljle  of  con- 
venient height.  The  dissection  of  the  hernial  coverings  in  layers  anatomically 
arranged  is  never  done  at  an  operation.  The  Surgeon  dissects,  or  rather  cuts, 
down  to  the  sac,  then  turn  aside  the  coverings  as  a  whole,  and  divides  the 
stricture.    He  proceeds  as  follows  :  An  incision  of  sufficient  length  is  made 


over  the  neck  of  the  sac  ;  this  may  be  best  done  by  pinching  up  a  fold  of  skin, 
pushing  the  scalpel  through  its  base  with  the  back  of  the  instrument  turned 
towards  the  hernia,  and  then  cutting  upwards  (Fig.  803).  A  linear  incision 
is  thus  made,  which  may  be  extended  at  either  end  if  necessary  ;  the  dissection 
is  then  carried  through  the  superficial  fascia  and  fat  with  the  scalpel  and 
forceps.  If  any  small  artery  spout  freely,  it  had  better  be  tied  at  once,  or 
seized  in  forcipressure  forceps,  lest  the  bleeding  obstruct  the  view  of  the  part 
in  the  subsequent  steps  of  the  operation.  As  the  Surgeon  approaches  the  sac, 
more  caution  is  required,  particularly  if  the  subserous  areolar  tissue  be  dense, 
opaque,  and  laminated.  The  Surgeon  must  pinch  this  up  with  the  forceps, 
make  a  small  incision  into  it,  introduce  a  director,  and  lay  it  open  upon  this, 
or  on  the  finger  (Fig.  804).  If  it  be  thin  and  not  opaque,  so  as  to  admit  a 
view  of  the  subjacent  parts,  he  may  dissect  it  through  with  the  unsupported 
hand.  In  this  way  he  proceeds  until  the  sac  is  reached,  which  is  usually 
known  by  its  rounded  and  tense  appearance,  its  filamentous  character,  and  by 
the  arborescent  aiTangemcnt  of  vessels  upon  its  surface.  In  some  cases  the 
Surgeon  thinks  that  he  has  reached  the  sac,  when  in  reality  he  has  only  come 
upon  a  deep  layer  of  condensed  areolar  tissue  in  close  contact  witli  it ;  here 
the  absence  of  all  appearance  of  vessels,  the  dull  and  opaque  character  of  the 
tissue  and  its  more  solid  feel,  together  with  the  absence  of  the  peculiar  tension 


Fig.  803. — Operation  for  Hernia :  Di\'ision 
of  the  Skin. 


Fig.  S04.— Operation  for  Hernia  : 
Incision  of  Subserous  Areolar 
Tissue. 
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that  is  characteristic  of  the  sac,  will  enable  him  to  recognize  the  real  state 
of  things.  In  other  cases,  the  sac  is  so  thin,  and  the  superficial  structures  are 
so  httle  condensed,  that  the  Surgeon  may  lay  it  open  in  the  earlier  incisions 
before  he  thinks  he  has  reached  it.  In  these  circumstances  a  portion  of  the 
intestine  protruding  might  be  mistaken  for  the  sac.  This  dangerous  error 
may  be  avoided  by  observing  the  highly  polished  appearance  presented  by  the 
dark  and  congested  gut,  the  absence  of  arborescent  vessels,  and  the  non- 
existence of  any  adhesions  between  its  deeper  portions  and  the  tissues  upon 
which  it  lies.  If  the  sac  be  prematurely  opened,  the  escape  of  fluid  will  indi- 
cate this  ;  and  if  omentum  protrude,  the  granular  appearance  and  peculiar  feel 
of  this  tissue  will  at  once  cause  its  recognition. 

Opening  the  Sac. — The  sac,  having  been  exposed,  must  be  carefully 
opened  ;  this  should  be  done  towards  its  anterior  aspect ;  and,  if  it  be  a  small 
one,  at  its  lower  part.  It  may  best  be  done,  if  the  sac  be  not  very  tense,  by 
seizing  a  portion  of  it  between  the  finger  and  thumb,  and  thus  feeling  that  no 
intestine  is  included  ;  a  small  portion  of  it  is  then  pinched  up  by  the  forceps, 
and  an  opening  is  made  into  it  by  cutting  upon  their  points  with  the  edge  of 
the  scalpel  laid  horizontally.    If  the  sac  be  very  tense,  it  cannot  be  pinched  up 


Fig.  SOS. — Broad  and  narrow  Director  on  which  the  Sac  may  be  divided. 


in  this  way,  and  then  it  may  best  be  opened  by  introducing  the  point  of  a 
fine  hook  very  cautiously  into  its  substance,  raising  up  a  portion  of  it  in  this 
way,  and  then  makmg  an  aperture  into  it.  There  is  little  risk  of  wounding 
the  gut  in  doing  this  ;  for  the  tension  of  the  sac  arises  from  the  effusion  of 
fluid  into  it,  which  wiU  be  interposed  between  it  and  the  gut.  In  these  cases, 
the  fluid  sometimes  squirts  out  in  a  full  jet,  and  occasionally  in  a  very  con- 
siderable quantity.  I  have  seen  at  least  a  pint  of  slightly  bloody  serum 
escape  on  opening  the  sac  of  an  old  inguinal  hernia  which  had  become 
strangulated.  Most  frequently,  however,  there  is  not  more  than  from  half  an 
ounce  to  an  ounce  ;  and  sometimes  the  quantity  is  considerably  less  than  this. 
If  this  fluid  be  clear  and  transparent,  of  a  yellow  tint  like  serum,  it  is  a  good 
eign,  as  probably  no  great  amount  of  congestion  has  taken  place.  If  reddened 
by  extravasation  of  blood,  it  is  an  evidence  of  increased  congestion  ;  and 
the  deeper  the  discoloration,  the  browner,  the  more  muddy  the  fluid,  the 
greater  probably  has  been  the  change  induced  in  the  strangled  parts  by  the 
congestion  or  inflammation  resulting  from  the  stricture.  In  some  instances 
scarcely  any  fluid  exists ;  and  then  it  becomes  necessary  to  proceed  with  extreme 
caution  in  opening  the  sac,  as  the  gut  or  omentum  is  applied  closely  to  its 
inner  wall.  In  such  cases  as  these  the  sac  is  not  unfrequently  sufficiently 
translucent  to  enable  the  Surgeon  to  see  its  contents  through  it  :  and  he 
should  then  open  it  opposite  to  the  omentum,  or  to  any  small  mass  of  fat 
which  he  may  observe  shining  through  it.  The  opening,  when  once  made 
into  the  sac,  may  be  extended  by  the  introduction  of  a  broad  director 
(Fig.  805),  upon  which  it  is  to  be  slit  up  to  a  sufficient  extent  to  allow  the 
examination  of  its  contents. 

Division  of  the  Stricture. — The  next  point  in  the  operation  is  the  divi- 
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sion  of  the  stricture  ;  and  this  requires  considerahle  care,  lest  injury  be  done 
to  the  neighbouring-  parts  of  importance,  or  the  gut  be  wounded.  Vessels  and 
structures  in  the  vicinity  of  the  stricture  are  avoided  by  dividing  it  in  a  proper 
direction,  in  accordance  with  ordinary  anatomical  considerations,  which  will  be 
described  when  we  come  to  speak  of  the  special  forms  of  rupture.  All  injury 
to  the  intestine  is  prevented  by  introducing  the  index  finger  of  the  left  hand 
up  to  the  seat  of  stricture,  insinuating  the  finger-nail  underneath  it,  and  divid- 
ing the  constriction  by  means  of  a  hernia-knife,  having  a  very  limited  cutting 
edge  (Fig.  806).  If  a  director  be  used  to  guide  the  knife,  the  intestine  will  be 


Fig.  806.— Hemia-knife. 

in  considerable  danger,  as  the  instrument  may  be  slid  under  that  portion  of  it 
which  lies  beneath  the  stricture  ;  or  the  tense  gut,  curling  over  the  side  of  the 
groove,  may  come  into  contact  with  the  edge  of  the  knife.  These  accidents 
are  prevented  by  using  the  finger  as  a  director,  and  slipping  the  hernia-knife 
(which  should  not  have  quite  so  long  a  probe-point  as  those  usually  made) 
along  the  palmar  surface  of  the  finger,  upon  its  flat  side  (as  represented  in 
Fig.  807)  :  the  finger  serves  to  keep  the  bowel  out  of  the  way,  and  detects 

any  part  that  may  be  interposed 
between  the  edge  of  the  knife 
and  the  stricture. 

During  the  division  of  the 
stricture,  the  protruding  porbions 
of  intestine  must  be  protected 
from  the  knife.  The  operator 
may  spread  his  left  hand  over 
them  in  such  a  way  that  they 
Fig.  807.— Mode  of  using  the  Hci  nia-knifo.  caunot  be  touched  by  the  edge 

of  the  instrument :  or  they  may 
be  protected  by  an  attentive  and  careful  assistant. 

In  some  cases  the  stricture  is  so  tight  that  it  is  at  first  almost  impossible  to 
get  the  edge  of  the  nail  underneath  it.  The  Surgeon,  will,  however,  generally 
succeed  in  doing  so,  by  directing  his  assistant  to  draw  doAvn  the  coil  of 
intestine,  so  as  to  loosen  it,  as  it  were,  from  underneath  the  stricture  ;  he  will 
then  usually  succeed  in  passing  his  finger  up  in  the  middle  of  the  coil,  where 
the  mesentery  lies.  As  soon  as  the  blunt  end  of  the  hemia-knife  has  been 
passed  under  the  stricture,  its  sharp  edge  must  be  turned  up,  and  the  con- 
striction divided  in  a  proper  direction,  to  a  very  limited  extent,  from  one- 
eighth  to  a  quarter  of  an  inch. 

Reduction. — The  intestine  and  omentum,  having  been  examined,  must  be 
dealt  with  according  to  the  condition  in  which  they  are  found  :  as  will  be 
subsequently  described.  If  these  structures  be  sufficiently  healthy  to  admit 
of  reduction,  the  intestine  should  first  of  all  be  replaced.  This  must  be  done 
by  pushing  it  back  with  as  much  gentleness  as  possible,  and  chiefly  by  using 


HERNIOTOMY— TREATMENT  OF  THE   WOUND.  821 


the  index  fingers.  When  it  has  slipped  up  into  the  abdomen,  the  omentum 
must  be  returned  in  the  same  way.  Care  should  be  taken  that  the  margins  of 
the  sac  are  firmly  held  down  by  means  of  a  pair  of  forceps  ;  lest  it,  together 
with  its  contents,  be  returned  en  -masse,  the  stricture  being  undivided.  After 
reduction,  the  Surgeon  should  pass  his  finger  through  the  neck  of  the  sac,  and 
feel  that  all  is  clear. 

Treatment  of  the  Sac. — As  a  general  rule,  the  operation  should  be  com- 
pleted by  closing  the  neck  of  the  sac,  and,  if  possible,  the  ring,  as  in  the  radical 
cure  of  a  reducible  hernia.  The  details  of  this  part  of  the  operation  vary 
with  the  variety  of  the  rupture,  and  will  be  described  with  the  special  hernise. 
There  are,  however,  many  exceptions  to  the  rule.  It  may  happen  that  the 
Sm'geon  is  obliged  to  operate  without  the  means  of  carrying  out  efficient  anti- 
septic treatment ;  it  is  wiser  then  not  to  attempt  a  radical  cure.  If  the  patient 
be  much  exhausted,  or  be  very  old  and  feeble,  or  suffering  from  bronchitis,  the 
operation  should  be  concluded  as  quickly  as  possible,  as  the  prolonged  adminis- 
tration of  the  anaesthetic  and  exposure  necessitated  by  attempting  a  radical 
cure  might  turn  the  scale  against  him.  Lastly,  if  there  is  the  sHghtest  doubt 
as  to  the  vitality  of  the  gut  the  ring  should  not  be  closed,  as  should  gangrene 
or  ulceration  occur  after  reduction,  the  patient's  only  chance  of  life  lies  in 
adhesion  of  the  damaged  gut  to  the  ring,  and  in  the  formation  of  an  artificial 
anus  at  the  w^ound.  The  experience  of  the  last  few  years  has  clearly  shown 
that  in  properly  selected  cases  the  patient's  danger  is  not  increased  by  con- 
cluding the  operation  with  a  radical  cure.  If  no  means  be  taken  to  close  the 
neck  the  opening  in  the  sac  heals  readily  under  the  pressure  of  the  dressing, 
but  obhteration  by  adhesion  of  its  sides  rarely  occurs,  and  consequently  the 
hernia  returns  when  the  wound  is  healed. 

Treatment  of  the  Wound. — After  the  operation  is  completed,  whether 
the  sac  be  removed  or  not,  the  wound  must  be  brought  together  with  sutures 
and  a  small  drainage-tube  inserted  at  the  lower  angle  ;  it  is  then  dressed, 
on  ordinary  principles,  with  some  form  of  antiseptic  dressing.  Carbohc  gauze, 
iodoform  wool,  salicylic  wool,  or  any  other  efficient  antiseptic  material  may  be 
used.  It  must  surround  the  wound  for  some  distance,  and  a  pad  of  the 
dressing  should  be  placed  over  the  abdominal  opening  to  prevent  the  pro- 
trusion of  the  hernia  during  a  fit  of  coughing  or  a  muscular  efiPort.  The 
di-essing  must  be  secured  by  a  bandage,  over  which  a  single  turn  of  elastic 
webbing  may  be  appKed,  passing  over  the  abdominal  opening  to  act  as  a  truss. 
Care  must  be  taken,  that  although  the  dressing  is  firmly  applied  undue  pressure 
is  not  exerted,  lest  it  interfere  with  drainage  and  prevent  the  union  of  the 
wound.  This  is  particularly  necessary  if  carbolic  gauze  be  used,  as  the  pad  is 
apt  to  cake  into  a  solid  mass,  if  the  material  be  not  of  the  best  quality.  In 
the  absence  of  other  dressings  a  pad  of  lint  soaked  in  carbolic  oil  (1  in  10), 
or  simple  dry  lint  or  cotton-wool  may  be  used.  "Water  dressing  should  always 
be  avoided.  In  most  cases  the  wound  heals  by  the  first  intention.  Should 
suppuration  occur  the  stitches  must  be  removed  and  a  light  antiseptic  dressing 
be  applied,  lest  the  pus,  not  finding  a  ready  outlet,  may  either  be  diffused 
between  the  muscular  planes  of  the  abdominal  wall,  or  return  into  the  peri- 
toneal cavity,  exciting  inflammation  of  it, — a  result  which  I  have  more  than 
once  seen  occur. 

After-Treatment. — The  patient  should  be  kept  quiet  in  bed  ;  with  the 
leg  on  the  affected  side  bent  over  a  pillow.    From  30  to  401H_.  of  laudanum 
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may  then  be  given,  or  i  to  J  gr.  of  morphia  hypodermically.    If  the  strangu- 
lation has  been  of  very  short  duration— under  24  hours— and  the  gut  but 
little  congested,  the  patient  may  be  left  without  further  medical  treatment 
until  the  bowels  act  by  themselves,  unless  this  be  delayed  for  five  or  six  days, 
when  a  castor-oil  and  gruel  enema  may  be  given.    In  all. cases  in  which  the 
strangulation  has  been  of  longer  duration  and  more  severe  the  bowels  must 
be  kept  confined  by  small  doses  of  opium  till  the  fourth  day  at  least.    The  ! 
opium  may  then  be  discontinued  if  there  is  no  abdominal  tenderness  or 
other  bad  symptom,  and  the  bowels  allowed  to  act  naturally.    If  they  do  not 
act  before  the  end  of  a  week  and  the  patient  is  well  in  other  respects,  an 
enema  may  be  given.    It  is  of  very  great  importance  not  to  administer  any  : 
purgatives.    If  the  mechanical  obstruction  has  been  removed  the  bowels  will 
be  sure  to  recover  their  proper  functions  ;  though,  in  consequence  of  the  gut  , 
having  been  severely  constricted  by  the  pressure  of  the  stricture,  it  may 
require  to  be  left  quiet  for  a  few  days  before  it  can  recover  its  peristaltic  | 
action.    The  administration  of  purgatives,  by  still  further  irritating  it,  will 
increase  the  risk  of  inflammation,  and  will  probably  do  much  harm.    The  { 
patient,  of  course,  must  be  kept  upon  the  simplest  and  most  unirritating  \ 
diet — indeed,  he  should  be  allowed  only  barley-water  and  ice  for  the  first  | 
day,  and  afterwards  some  beef-tea  or  chicken-broth  ;  milk  should  be  avoided,  | 
as  it  coagulates  in  the  stomach  and  is  not  easily  digested.    No  solid  food  | 
must  be  given  till  the  bowels  have  acted,  and  all  risk  of  peritonitis  has 
passed. 

The  result  of  the  operation  for  strangulated  hernia  is  greatly  influenced  by  ! 
the  age  of  the  patient ;  being  very  much  more  favourable  in  the  earlier  | 
than  in  the  later  periods  of  life.    Bronchitis  with  emphysema  is  a  very  { 
serious  complication  and  not  uncommon,  the  strangulation  being  often  due  to  j 
the  cough.    It  is  frequently  aggravated  to  a  fatal  degree  by  the  auEesthetic 
and  the  exposure  during  the  operation.    In  these  cases  chloroform  should  be 
used  in  preference  to  ether.    Obesity,  also,  has  a  very  unfavourable  efiect. 
The  depth  of  the  wound  in  fat  people  adds  to  the  difficulty  of  drainage  and 
the  discharges,  if  allowed  to  decompose,  readily  soak  into  the  sub-peritoneal 
cellular  tissue,  and  give  rise  to  diffuse  cellulitis  with  sloughing. 

Accidents  and  Modifications  of  the  Operation. — The  operation  having 
been  thus  described,  we  have  next  to  consider  in  detail  certain  accidents 
attending  it,  or  modifications  which  may  be  required  ;  such  as  Peritonitis, 
Acute  Enteritis,  the  Management  of  the  Intestine  according  to  its  conditions, 
the  Management  of  Adhesions  and  of  the  Omentum,  Wotmds  of  the  Intestine 
and  of  Arteries,  Sloughing  of  the  sac.  Artificial  Anus,  and  Fa3cal  Fistula. 

Peritonitis  after  Operation. — The  great  danger  to  be  apprehended  after  i 
operations  for  hernia  is  the  supervention  of  diffuse  jjerifoiitis.  This  very 
rarely  exists  at  the  time  of  the  operation.  In  a  considerable  proportion  of 
cases  it  arises  from  the  introduction  of  septic  matter  into  the  cavity  of  the 
abdomen  from  the  wound  either  at  the  time  of  the  operation  or  at  a  later 
period  should  septic  suppuration  take  place.  In  other  cases  it  is  dependent 
upon  the  condition  of  the  gut  at  the  time  it  is  reduced.  Even  if  it  be  actually 
gangrenous  it  may  become  rapidly  surrounded  by  firm  inflammatory  exudation 
and  diflPuse  inflammation  may  thus  be  prevented.  IMorc  commonly  this  fails, 
the  inflammation  extends  more  widely,  the  quantity  of  the  exudation  becomes 
so  great  that  the  healthy  part  of  the  peritoneum  cannot  absorb  it  (see  p.  883, 
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Vol.  I.)  ;  septic  changes  then  take  place  in  the  accumulated  fluid ;  the  irritating 
products  are  diffused  widely  and  general  peritonitis  results.  "When  the  gut  is 
gangrenous,  and  probably  if  it  be  very  acutely  inflamed  as  the  result,  of  long 
strangulation,  the  surrounding  inflammation  of  the  peritoneum  may  assume  a 
septic  form,  the  infection  taking  place  from  within  the  gut.  The  first  cause 
can  be  obviated  by  the  use  of  antiseptics  during  the  operation,  but  it  is 
evident  that  these  can  have  no  influence  when  the  source  of  infection  comes 
from  within  the  gut.  The  symptoms  of  peritonitis  may  assume  two  distinct 
forms,  being  active  and  acute,  and  passive  or  latent. 

Acute  Peritonitis  is  commonly  met  with  in  strong  and  robust  people,  other- 
wise healthy,  who  are  the  subjects  of  the  operation.  It  presents  the  ordinary 
symptoms  of  acute  inflammation  of  the  peritoneum.  There  is  tenderness 
of  a  diffused  character,  with  lancinating  pains.  The  patient  lies  on  his 
back,  with  his  knees  drawn  up,  has  an  anxious  countenance,  a  quick,  hard 
pulse,  a  dry  tongue,  and  much  inflammatory  fever  ;  the  respiration  is  princi- 
pally thoracic,  and  tympanites  soon  comes  on.  The  bowels  are  usually  con- 
stipated, though  sometimes  irritated.  Vomiting  usually  forms  a  marked 
symptom.  The  Treatment  of  this  form  is  best  conducted  by  the  administra- 
tion of  opium.  A  pill  containing  gr.  j  of  opium  may  be  given  every  fourth  or 
sixth  hour,  and  hot  fomentations  should  be  applied  to  the  abdomen.  The 
patient  must  be  confined  to  barley-water,  milk,  and  ice.  If  the  inflammation 
subsides,  the  constipation  which  is  occasioned  by  it  will  be  relieved  without 
purgatives.  The  tympanites  may  best  be  removed  in  some  cases  by  the 
passage  of  a  long  tube  up  the  rectum.  If  this  fails,  and  the  distension  is 
very  great,  a  turpentine  enema  may  be  tried.  As  a  last  resource  the  intestines 
may  be  punctured  with  a  fine  hollow  needle  or  a  trochar. 

Latent  or  Passive  Peritonitis  occurs  chiefly  in  old  people,  or  in  weakly 
subjects,  and  is  especially  apt  to  follow  upon  inflammation  of  the  omentum 
and  its  consequent  suppuration.    In  other  cases  it  foUows  the  reduction  of 
mflamed  or  gangrenous  gut.    More  commonly  it  is  the  consequence  of  the 
extension  of  septic  inflammation  from  the  wound  to  the  peritoneum.  This 
form  of  inflammation  is  very  apt  to  occur  in  overcrowded  or  unhealthy 
hospitals,  and  is  prevented  by  the  same  means,  hygienic  and  local,  as  pytemia, 
septicemia,  and  the  allied  diseases.    It  usually  proves  rapidly  fatal,  the 
patient  being  poisoned  by  absorption  of  the  products  of  the  unhealthy 
process  ;  dying  in  fact  of  acute  septic  poisoning.    In  some  instances,  it  sets 
in  without  the  appearance  of  any  marked  local  symptoms  of  inflammation, 
such  as  pain  or  uneasiness  in  the  abdomen  ;  but,  two  or  three  days  after  the 
operation,  the  patient  becomes  depressed,  with  a  quick  and  weak  pulse,  an 
anxious  countenance,  a  tumid  and  tympanitic  abdomen,  and  rapid  sinking 
of  strength.    In  the  majority  of  cases,  however,  some  of  the  ordinary  local 
signs  of  peritonitis  are  present.    After  death,  the  abdominal  cavity  will  be 
Ibund  to  contain  a  quantity  of  turbid  serous  fluid  mixed  with  flakes  of 
lymph  ;  in  many  instances  in  such  quantity  as  to  give  it  a  puriform  appear- 
ance, and  not  unfrequently  matting  together  the  coils  of  intestine.    In  the 
Treatment,  it  is  necessary  to  support  the  patient,  and  in  some  instances 
even  to  administer  stimulants,  such  as  ammonia,  the  brand y-and-egg  mixture, 
&c.    Depleting  measures  of  all  kinds  are  quite  inadmissible  ;  and,  indeed,  the 
remedy  that  offers  the  most  prospect  of  benefit  to  the  patient  is  opium  in  full 
doses,  one  grain  being  given  every  third  or  fourth  hour  until  some  effect  is 
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produced  upon  the  constitution.  If  there  is  great  tympanites  it  may  be 
treated  as  in  tlie  acute  form  above  described. 

Localized  Peritonitis  is  of  common  occurrence.  It  is  not  characterized 
by  any  very  evident  symptoms  beyond  pain  and  tenderness  at  some  point  of 
the  abdomen  near  the  scat  of  the  hernia.  It  is  most  commonly  due  to  the 
condition  of  the  gut  when  reduced,  and  is  often  conservative  in  character. 
Thus  in  a  case  in  University  College  Hospital,  in  which  the  patient  died  six 
days  after  the  operation  from  bronchitis  and  emphysema,  the  part  of  the  in- 
testine which  had  been  nipped  was  found  to  be  firmly  adherent  to  the  sur- 
rounding coils  by  recent  inflammatory  exudation.  Opposite  the  seat  of 
stricture  was  a  small  slough,  about  half  an  inch  in  diameter,  affecting  the 
whole  thickness  of  the  coats.  It  was  already  partly  separated,  and  had  the 
patient  not  died  from  other  causes,  would  probably  have  been  thrown  oflf  into 
the  intestine,  without  ftecal  extravasation,  owing  to  the  firmness  of  the 
sm'rounding  adhesions.  The  presence  of  the  signs  of  local  peritonitis  are  of 
importance  only  as  indicating  the  necessity  of  avoiding  purgatives  or  even 
enemata,  until  they  have  passed  off.  The  patient  must  be  kept  slightly  under 
the  influence  of  opium  to  maintain  rest  of  the  inflamed  bowel  till  all  tenderness 
has  disappeared. 

Acute  Catarrhal  Inflammation  of  the  mucous  membrane  of  the  intes- 
tines, or  acute  enteritis,  occasionally  follows  the  operation  for  strangulated 
hernia,  and  has  been  already  described  (p.  817). 

Management  of  Congested  Intestine. — The  condition  in  which  the 
contents  of  the  sac  are  found  in  a  case  of  hernia,  determines  greatly  the 
course  which  the  Surgeon  should  pursue  after  division  of  the  stricture.  Most 
frequently  the  intestine  is  deeply  congested,  being  of  a  reddish  purple,  a 
claret,  or  chocolate  colour.  This  congested  state  must  not  be  confounded 
with  gangrene— a  mistake  which  might  happen  if  the  Surgeon  were  to  judge 
of  the  condition  of  the  bowel  by  its  colour  only.  However  dark  this  may  be, 
the  gut  cannot  be  said  to  be  gangrenous  so  long  as  it  is  pohshed  and  firm, 
free  from  putrescent  odour,  and  without  a  greenish  tinge.  In  cases  in  which 
there  is  much  doubt  as  to  whether  its  vitality  continues  or  not,  it  has  been 
proposed  to  scarify  its  surface  lightly  with  the  point  of  a  lancet.  If  blood 
flow  from  the  punctures,  this  may  be  taken  as  a  proof  of  the  continuance  of 
the  vitality  of  the  part.  Such  a  procedure  as  this,  however,  is  certainly 
attended  by  some  degree  of  danger,  and  can  seldom  be  required. 

When  the  intestine  is  merely  congested,  however  deeply,  the  rule  is,  that 
it  should  be  returned  into  the  cavity  of  the  abdomen  in  the  hope  of  its 
ultimately  recovering.  This  it  will  generally  do  if  it  have  not  been  too  much 
handled  after  the  sac  has  been  opened  ;  but  in  some  cases  it  will  slough  a  few 
days  after  it  has  been  reduced,  and,  the  fseces  being  discharged  through  the 
wound,  a  feecal  fistula  will  be  formed  ;  this  may  happen  as  late  as  the  eighth 
or  tenth  day  after  the  operation.  In  doubtful  cases  the  wound  should  be  left 
partly  open  and  lightly  dressed  with  some  antiseptic  material,  no  effort  being 
made  to  close  the  neck  of  the  sac  with  the  idea  of  obtaining  a  radical  cure. 

Management  of  Tightly  Constricted  Intestine.— When  the  intestine 
has  been  very  tightly  nipped  by  a  sharp-edged  strictui-c,  so  that  a  deep  sulcus 
or  depression  is  left  upon  it,  it  seldom  recovers,  whether  the  whole  of  the 
coil  of  gut  have  been  thus  affected,  or  only  a  small  portion  of  its  diameter. 
It  IS  remarkable  how  very  quickly  changes  which  are  incompatible  with 
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life  may  ensue  in  a  portion  of  gut  that  has  been  very  tightly  strangulated. 
I  have  known  a  coil  of  intestine,  that  had  been  but  eight  hours  strangulated 
before  the  operation  was  performed,  so  tightly  constricted  as  not  to  regain 
its  vitality  after  reduction  (Fig.  808).  In  such  cases  the  patient  usually 
dies  of  peritonitis  in  the  course  of  a  few  days  without  the  bowels  having 
acted,  all  peristaltic  motion  having  necessarily  been  annihilated  at  the  injured 
point.  On  examination  after  death,  the  constricted  intestine  will  be  found  to 
present  all  the  appearances  of  gangrene, 
being  of  a  black  or  ashy-grey  colour, 
without  having  any  floccnli  of  lymph 
deposited  upon  its  surface,  though  these 
may  be  in  abundance  in  the  neighbouring 
parts.  From  the  very  unfavourable  result 
of  those  cases  in  which  there  has  been 
very  tight  nipping  of  the  protruded  bowel, 
a  very  cautious  prognosis  should  be  given  ; 
and,  in  reducing  the  gut  after  division  of 
the  stricture,  care  should  be  taken  not  to 
push  it  far  back  into  the  abdomen,  but  to 
leave  it  near  the  inner  ring  ;  so  that,  in 
the  event  of  its  ultimately  giving  way, 
there  may  be  less  risk  of  fseculent  extra- 
vasation into  the  peritoneal  cavity.  In 
those  cases  in  which  the  nipping  has  been 
very  severe,  the  sulcus  being  distinctly  marked,  and  the  intestine  excessively 
dark  and  congested,  though  not  certainly  gangrenous,  it  would,  I  think, 
be  better  to  treat  it  as  if  it  were  so  and,  after  dividing  the  stricture,  to  leave 
it  outside  the  ring  instead  of  returning  it ;  the  reduction  of  intestine  in  this 
state  being  almost  invariably  followed  by  fatal  peritonitis. 

It  is  important  to  observe  that  it  is  not  always  possible  to  tell  certainly 
whether  the  gut  is  past  recovery  or  not.  Intestine  which  has  been  so 
severely  nipped,  as  to  be  unable  to  recover  its  vitality,  and  which  will  faU 
into  a  state  of  gangrene  after  being  reduced,  may  not,  at  the  time  of 
its  exposure,  present  the  characters  of  putrescence  ;  there  is  no  fetor,  no 
green  or  pulpy  appearance,  no  loss  of  polish,  nor  separation  of  peritoneum  ; 
it  is  simply  of  a  dark  purple  or  maroon  colour,  and  that  it  has  been  tightly 
nipped  is  evident  from  the  sulcus  upon  it.  There  are  no  signs  of  gangrene, 
simply  because  sufficient  time  has  not  elapsed  for  putrefaction  to  set  in.  As, 
when  a  pile  or  neevus  has  been  tied,  though  vitality  be  extinct  in  the  part, 
some  time  must  elapse  before  signs  of  putrescence  manifest  themselves,  so  it 
may  be  with  a  strictured  gut. 

Management  of  Gangrenous  Intestine. — When  the  intestine  is  actually 
gangrenous,  the  integuments  covering  the  tumour  will  be  infiltrated,  brawny, 
and  duskily  congested,  and  the  structures  immediately  overlying  the  sac 
matted  together  ;  the  sac  will  contain  fetid  dark-coloured  serum  or  pus  ;  and 
the  softened,  lacerable,  or  pulpy  look  of  the  protruded  part,  its  loss  of  lustre, 
and  peculiar  greenish-black  or  dark-grey  coloui*,  will  cause  the  nature  of  the 
mischief  to  be  readily  recognized.  In  the  majority  of  cases  there  will  be  much 
constitutional  depression,  with  clammy  skin,  tympanitic  abdomen,  and  brown  or 
black  tongue  ;  but  in  some  instances  I  have  known  all  these  symptoms  to  be 
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absent,  and  tlic  condition  of  the  patient  to  present  no  very  unfavourable  features. 
Some  difference  of  opinion  exists  as  to  the  proper  Une  of  practice  to  be  adopted 
in  such  cases.  Travers  and  Lawrence  seem  to  think  that  the  division  of  the 
stricture  is  unnecessary,  or  may  even  be  injurious  ;  while  Dupuytreu,  A. 
Cooper,  and  Key  (with  whom  I  concur),  advise  that  it  should  be  done. 
The  stricture  should  be  divided  in  the  usual  way  ;  a  free  incision  should 
then  be  made  into  the  protruded  portion  of  bowel,  which  must  be  left  un- 
reduced, so  as  to  allow  the  escape  of  fasces  ;  and  the  wound  left  open  and 
covered  by  a  moist  antiseptic  dressing.  In  this  way  an  artificial  anus  will 
necessarily  be  formed,  through  which  the  fajculent  matter  finds  exit.  The  gut 
in  the  vicinity  of  the  stricture  is  retained  in  situ  by  masses  of  plastic  exuda- 
tion, which  prevent  the  peritoneal  cavity  from  being  opened.  If  the  intestine 
should  already  have  given  way  before  the  operation  is  performed,  the  stricture 
must  be  divided,  and  the  part  then  left  unreduced,  care  being  taken  to  inter- 
fere as  little  as  possible  with  any  adhesions  or  connections  lying  inside  the 
neck  of  the  sac  ;  though  I  fully  agree  with  Key  in  thinking  that  the  danger 
of  disturbing  them  has  been  exaggerated. 

When  only  a  small  portion  of  the  bowel  is  gangrenous,  the  better  plan  is  to 
return  it  just  beyond  the  mouth  of  the  sac,  without  laying  it  open  ;  but  it 
should  not  be  pushed  any  distance  into  the  cavity  of  the  abdomen  ;  the  pres- 
sure of  the  surrounding  parts  will  prevent  extravasation.  When  the  slough 
separates,  it  will  probably  be  discharged  into  the  cavity  of  the  intestine  ;  and 
the  aperture  resulting  will  be  closed  by  the  adhesions  that  extend  between  its 
margin  and  the  abdominal  wall. 

During  the  last  few  years  the  operation  of  remo^ang  the  gangrenous  portion 
of  the  gut  and  uniting  the  intestine  by  suture,  originally  performed  by  Dieffen- 
bach  in  1836,  has  been  revived  and  repeatedly  performed  by  Bilkoth,  Czerny, 
Juillard,  Madelung,  E.  Parker,  and  others.  Juillard  in  1882  published  44 
cases,  collected  from  various  sources,  in  which  this  operation  had  been  per- 
formed ;  of  these  23  died.  These  results  contrast  unfavourably  with  tliose  of 
the  same  operation  performed  for  the  rehef  of  an  artificial  anus  or  f^cal  fistula, 
of  which  Juillard  records  23  cases  with  8  deaths.  He  therefore  recommends 
that  in  all  cases  the  gut  should  first  be  treated  as  above  described,  and  the 
attempt  to  unite  the  ends  delayed  for  two  or  three  weeks.  By  this  time  the 
patient,  if  he  survive,  will  have  gained  strength  ;  the  fascal  accumulation  in 
the  upper  part  of  the  gut  will  have  been  relieved,  and  the  operation  will 
altogether  be  performed  under  more  favourable  circumstances.  If  the  attempt 
to  remove  the  gangrenous  gut  be  made  at  the  time  of  the  operation  for  rehef 
of  strangulation,  the  condition  of  the  surrounding  parts  is  in  many  cases 
most  unfavourable,  difluse  inflammation  often  extending  for  many  "inches 
around  the  sac.  Under  such  circumstances  the  removal"  of  the  gangrenous 
gut  would  evidently  be  out  of  the  question.  The  operation  will  be  described 
subsc(iuently  with  removal  of  portions  of  the  gut  for  other  causes. 

Management  of  Adhesions.— This  varies  according  to  the  condition  of 
the  bowel,  and  the  nature  and  situation  of  the  bands.  As  has  just  been 
remarked,  if  gangrene  be  present,  especial  care  must  be  taken  not  to  disturb 
any  connections  that  have  been  formed  about  the  neck  of  the  sac,  and  which 
constitute  the  most  effectual  barrier  against  fa3culcnt  extravasation.  When 
the  adhesions  are  recent,  consisting  merely  of  plastic  matter,  in  whatever 
situation  they  exist,  they  may  readily  be  broken  down  with  the  finger  or  the 
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handle  of  the  scalpel,  and  the  parts  then  returned.  When  of  old  standing, 
and  dense,  they  must  be  dealt  with  according-  to  their  connections.  _  Most 
J'requently  these  adhesions  occur  in  the  shape  of  thickened  bands,  situated 
within  and  stretching  across  the  neck  of  the  sac.  In  other  cases,  they  may 
be  found  either  as  filamentous  bands,  or  as  broad  attachments,  connecting  the 
sac  with  its  contents,  and  perhaps  tying  these  together.  When  of  a  narrow 
and  constricted  form,  and  more  particularly  when  seated  in  the  neck  of  the 
sac,  or  stretching  like  bridles  across  its  interior,  they  may  readily  be  divided 
by  a  probe-pointed  bistoury,  or  the  hernia-knife.  If  they  consist  of  broad 
attachments,  they  may  be  dissected  away,  by  a  little  careful  manipulation, 
from  the  parts  in  the  inside  of  the  sac  ;  though,  if  the  adhesions  be  very 
extensive  and  of  old  standing,  it  may  sometimes  be  more  prudent  to  dissect 
away  that  portion  of  the  sac  which  is  in  connection  with  them,  or  even  to 
leave  them  untouched,  and  the  adherent  intestine  or  omentum  unreduced 
rather  than  to  endeavour  to  separate  them.  They  may,  however,  attach 
themselves  in  such  situations  that  it  becomes  necessary  to  divide  them  ;  thus 
I  have,  in  a  case  of  congenital  hernia,  found  it  necessary  to  dissect  away 
some  very  extensive  adhesions  that  had  formed  between  the  omentum  and  the 
testicle,  and  indeed  had  almost  completely  enveloped  that  organ. 

Internal  Adhesions  between  the  omentum  and  intestine  or  mesentery  occa- 
sionally exist,  consisting  usually  of  rather  firm  bands  stretching  across  from 
one  part  to  the  other,  sometimes  connected  with  the  inner  wall  of  the  sac,  but 
in  other  cases  confined  to  its  contents.  As  these  bands  may  constitute  the  real 
stricture,  continuing  to  strangulate  the  gut  after  the  division  of  the  structures 
outside  and  in  the  neck  of  the  sac,  they  must  necessarily  be  divided.  This 
operation  requires  great  care,  lest  the  neighbouring  intestine  be  wounded.  It 
is  best  done  by  passing  a  director  underneath,  and  cutting  the  bands  through 
with  a  probe-pointed  bistoury  ;  or  if  this  cannot  be  done  on  account  of  their 
connections,  they  must  be  seized  with  forceps,  and  carefully  dissected  off  the 
gut.  In  a  case  of  large  inguinal  hernia,  containing  both  gut  and  omentum,  on 
which  I  operated  some  years  ago,  I  found,  after  dividing  the  stricture,  and 
taking  hold  of  the  omentum  in  order  to  push  back  the  intestine,  that  this  could 
not  be  done.  On  drawing  the  mass  well  down,  I  found  high  up,  in  the  part 
coiTesponding  to  the  neck  of  the  sac,  a  band  like  a  piece  of  whipcord,  stretch- 
ing across  from  the  omentum  to  the  mesentery  and  firmly  tying  down  the  gut. 
On  dissecting  this  through,  the  constricted  portion  of  intestine  subjacent  to 
it  sprang  up  to  its  full  diameter,  and  was  then  very  readily  reduced. 

Management  of  Strangulated  Omentum. — The  omentum  may  require 
to  be  treated  in  one  of  three  ways  :  1.  It  may  be  returned ;  2.  It  may  be  left 
in  the  sac  ;  3.  It  may  be  cut  ofF.  The  method  of  treatment  must  vary 
according  to  the  state  in  which  the  omentum  is  found.  If  it  be  small  in 
quantity,  healthy  in  character  though  congested,  and  apparently  recently  pro- 
truded, not  having  undergone  those  changes  that  occur  in  it  when  it  has  been 
a  long  time  in  a  hernial  sac,  it  should  be  reduced. 

If,  however,  its  mass  be  very  large,  if  it  be  hypertrophied,  indurated,  or 
otherwise  altered  in  structure,  or  if  it  be  closely  adherent  to  the  sac,  at  the 
same  time  that  it  is  congested.  Surgeons  are  agreed  that  it  should  not  be 
returned  into  the  abdominal  cavity  ;  as  inflammation  of  it,  Epiplo'itis,  will 
probably  set  in  and  terminate  fatally  with  eflFusion  into  the  peritoneal  sac.  So 
also,  if  the  omentum  be  in  large  quantity,  and  have  become  inflamed  in  the 
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sac,  it  should  not  be  returned  ;  as  the  inflammation  in  it  is  very  apt  to  run  on 
to  a  kind  of  sloughy  condition  of  the  whole  mass.  If  gangrenous,  it  should 
of  course  not  be  reduced.  When  simply  hypertrophied  and  adherent  to  the 
sac,  but  without  evidence  of  inflammation,  it  may  be  left  in  the  sac  ;  but,  in 
many  of  the  cases  of  hypertrophied,  and  in  all  cases  of  inflamed  or  gangrenous 
omentum,  the  best  practice  consists  in  cutting  off  the  mass,  as  recommended 
by  Sir  A,  Cooper  and  Lawrence.  If  it  be  left  in  the  sac,  inflammation  or 
sloughing  of  it  will  occur,  and  the  patient  will  derive  no  corresponding  advan- 
tage to  the  danger  he  will  consequently  run.  Excision  of  the  mass  may  be 
best  done  by  enclosing  the  neck  in  a  ligature  and  then  cutting  it  off  below 
this.  The  ligature  may  be  of  carbolized  catgut  or  fine  carbolized  silk.  If  the 
mass  be  large  it  is  better  to  divide  it  into  several  pieces,  and  to  tie  each  sepa- 
rately. None  of  the  ligatures  should  be  cut  short  till  all  are  tied,  and  the 
omentum  cut  away.  The  stump  must  then  be  reduced  just  within  the  ring, 
as  the  constriction  of  this  may  be  arresting  bleeding  from  an  imperfectly 
secured  vessel.  If  no  blood  flows  out,  the  stump  is  drawn  out  again,  and  the 
ligatures  cut  short  and  allowed  to  retract  with  the  stump  of  the  omentum  into 
the  abdomen.  If  the  omentum  has  suffered  much  from  the  strangulation,  it 
must  be  drawn  well  down,  so  that  the  ligatures  may  be  applied  to  a  healthy 
part.  If  carbolized  catgut  or  silk  be  not  at  hand,  a  strong  double  ligature  of 
whipcord  or  silk  must  be  passed  through  the  neck  and  tied  securely  on  each 
side,  the  mass^  below  then  being  cut  off.  As  a  ligature  of  this  kind  would  be 
a  source  of  irritation  if  it  were  drawn  into  the  peritoneal  cavity,  it  must  not 
be  cut  short,  and  its  ends  may  be  secured  to  a  piece  of  plaster  on  the  fore  part 
of  the  abdomen,  to  prevent  retraction  of  the  stump  of  the  omentum.  I  have 
in  former  times  frequently  employed  this  plan  with  excellent  efi"ect.  The  con- 
stricted stump  of  omentum  sloughs  away  in  a  few  days,  and  separates  with 
the  ligature.  When  this  practice  is  adopted,  the  wound  should  not  be  closed, 
and  must  be  lightly  dressed.  The  quantity  of  omentum  that  is  cut  off  varies 
considerably  ;  the  mass  removed  usually  weighs  fi-om  four  to  six  ounces,  but 
m  some  instances  it  may  amount  to  a  pound  or  more. 

Sacs  or  Apertures  in  the  Omentum  are  occasionally  met  with,  in  which 
a  knuckle  of  intestine  may  become  enveloped,  or  by  the  margins  of  which  it 
may  be  strangulated.  These  envelopes  of  omentum  around  the  gut,  which 
have  been  especially  described  by  Sir  P.  Hewett,  may  occur  in  all  kinds  of 
hernia,  at  least  in  the  inguinal,  the  femoral,  and  the  umbilical,  and  sometimes 
acquire  a  large  size,  completely  shutting  in  the  gut.  They  appear  to  be  formed 
m  some  cases  at  least  by  the  adhesion  of  the  opposite  edges  of  floating  layers 
of  omentum  around  a  piece  of  intestine,  which  thus  becomes  included.  It  is 
of  importance  to  bear  in  mind  the  possibility  of  their  existence,  and  in  all 
cases  to  unravel  the  omentum  before  removing  it,  lest  it  contain  a  knuckle  of 
intestine,  which  might  be  wounded  in  the  operation. 

Cysts,  usually  containing  pellucid  serous  fluid,  straw-coloured  or  reddened, 
but  sometimes  filled  with  blood,  are  occasionally  met  with  in  the  omentum. 
They  appear  to  be  formed  in  the  same  way  as  the  sacs  containing  intestine 
just  described,  except  that  they  arc  enclosed  on  all  sides,  their  serous  contents 
being  merely  exudations  from  the  peritoneal  lining  of  the  cyst.  They  are 
globular,  elastic,  and  closely  resemble  in  form  a  knuckle  of  intestine,  occasion- 
ing not  a  little  embarrassment  to  the  Surgeon  ;  by  a  careful  examination  and 
unravelling,  however,  of  the  omentum,  their  true  nature  will  be  made  out ; 
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their  fluid  contents  may  then  be  discharged,  and  the  omentum  dealt  with 
according  to  the  rules  already  given. 

Wounds  of  the  Intestine  may  accidentally  occur  at  two  periods  of  the 
operation  ;  either  from  the  Surgeon  cutting  too  freely  down  upon  the  sac,  and 
opening  this  before  he  is  aware  of  what  he  is  about ;  or  else,  at  the  time  of 
the  division  of  the  stricture,  from  a  portion  of  the  gut  which  lies  beneath  it 
getting  into  the  way  of  the  edge  of  the  knife,  and  being  nicked  by  it.  The 
first  kind  of  accident  can  happen  only  from  a  certain  degree  of  carelessness  ; 
but  it  is  not  .always  so  easy  to  avoid  wounding  the  gut,  when  the  stricture  is  so 
tight  that  the  finger-nail  cannot  be  slipped  under  it  as  a  guide  to  the  hernia- 
knife.  In  cases  of  this  kind,  a  very  narrow  director  must  be  used  ;  and  this 
is  a  most  dangerous  instrument,  as,  in  passing  it  deeply  out  of  sight  under  the 
tight  stricture,  a  small  portion  of  the  gut  may  curl  up  over  its  side  into  the 
groove,  and  thus  become  notched  by  the  knife  as  this  is  slid  along  it.  This 
accident  has  happened  to  the  most  careful  Surgeons.  Lawrence  relates  two 
cases  that  occurred  to  him  ;  and  Sir  A.  Cooper,  Cloquet,  Jobert,  and  Listen 
have  aU  met  with  it.  It  may  be  known  to  have  occurred  by  the  bubbling  up 
of  a  small  quantity  of  flatus  and  liquid  fseces  from  the  bottom  of  the  incision. 
The  Treatment  of  a  wound  of  the  gut  must  depend  upon  its  size.  When  it  is 
very  small,  resembling  a  puncture  rather  than  a  cut,  the  practice  recom- 
mended by  Sir  A.  Cooper  should  be  adopted  ;  viz.,  to  seize  the  margins  of 
the  incision  with  a  pair  of  forceps,  and  to  tie  a  fine  silk  thread  tightly  round 
them,  the  ends  of  which  should  then  be  cut  ofi",  and  the  gut  returned  into  the 
abdominal  cavity.  Such  a  proceeding  as  this  does  not  appear  to  give  rise  to 
much,  if  to  any,  increase  of  danger.  In  a  case  that  occurred  to  me  many  years 
ago  at  the  Hospital,  in  which,  owing  to  the  excessive  tightness  of  the  stricture, 
only  a  very  narrow  director  could  be  passed  under  it,  the  gut  immediately 
above  it  was  notched  and  opened  by  a  kind  of  punctured  wound  ;  this  was 
tied  up  in  the  way  mentioned,  and  after  the  death  of  the  patient,  which  took 
place  on  the  fourth  day  after  the  operation  from  gangrene  of  the  strangulated 
portion  of  bowel,  the  silk  ligature  was  found  to  be  completely  enveloped  in  a 
mass  of  firm  plastic  exudation.  If  the  wound  be  of  larger  size,  it  must  be 
closed  by  Lembert's  suture  in  the  manner  described  in  the  chapter  on  Wounds 
of  the  Intestine  (p.  888,  Vol.  I.).  The  gut  must  be  very  carefully  cleaned  with 
some  antiseptic  solution  before  being  returned. 

Wound  of  one  of  the  Arteries  in  the  neighbourhood  of  the  sac  may 
occur  during  the  division  of  the  stricture,  either  in  consequence  of  some 
anomaly  in  the  distribution  of  the  vessel,  or  from  the  Surgeon  dividing  the 
parts  in  a  wrong  direction.  This  accident  usually  happens  to  the  epigastric 
or  to  the  obturator  artery  ;  and  Lawrence  collected  fourteen  cases  in  which  it 
occm-red.  The  result  in  these  has  been  very  various  ;  in  some  the  patients 
have  died  ;  in  others,  after  much  loss  of  blood,  and  consequent  faintness, 
the  bleeding  ceased  spontaneously.  The  proper  Treatment  would  certainly 
consist  in  cutting  down  upon  and  securing  the  bleeding  vessel.  In  the  event 
of  the  Surgeon  operating  on  a  case  of  hernia,  without  having  been  able  pre- 
viously to  satisfy  himself  as  to  its  precise  character,  or  if  from  any  cause,  in 
dividing  the  stricture,  he  have  reason  to  dread  the  proximity  of  an  artery,  he 
may  safely  and  readily  divide  the  constriction  with  a  knife  that  would  not 
easily  cut  an  artery  ;  and  he  will  find,  if  he  blunt  the  edge  of  his  hernia-knife 
by  drawing  it  over  the  back  of  the  scalpel,  that  it  will  still  be  keen  enough 
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to  relieve  the  strangulation,  whilst  it  will  push  before  it  any  artery  that  may 
happen  to  be  in  the  way. 

Sloughing  of  the  Sac  is  of  rare  occurrence,  and,  when  it  happens,  is  com- 
monly attended  by  fatal  results ;  it  is  not,  however,  necessarily  so.  It  has 
twice  happened  in  my  practice  ;  and  in  both  cases  the  patient  recovered.  lu 
an  old  woman  on  whom  I  operated  for  femoral  hernia  of  very  large  size,  th^^ 
sac  sloughed  away,  exposing  nearly  the  whole  of  Scarpa's  triangle  with  almc-- 
as  much  distinctness  as  if  it  had  been  dissected ;  but,  although  in  much  danger 
for  a  time  from  an  acute  attack  of  peritonitis,  she  ultimately  recovered. 

Artificial  Anus  and  Faecal  Fistula. — When  an  aperture  exists  m  the 
bowel  by  which  the  whole  of  the  intestinal  contents  escape  externally,  the 
condition  is  denominated  an  artificial  anus.  When  but  a  small  portion  so 
escapes,  the  greater  part  finding  its  way  through  the  natural  anus,  a  /cecal 
■fistula  is  said  to  exist.  The  quantity  of  faeculent  discharge  necessarily  depends 
upon  the  extent  of  destruction  of  the  intestinal  coats  ;  and  its  character  on 
the  part  of  the  gut  that  is  injured.  The  escape  takes  place  involuntarily,  and 
is  usually  continuous. 

This  condition  may  occur  in  several  ways.  Thus  the  gut  may  be  accident- 
ally wounded  during  the  operation,  and  the  fseces  may  afterwards  continue 
to  be  discharged  through  the  aperture  so  made  ;  or  it  may  have  been  gan- 
grenous, and  have  given  way  into  the  sac  before  the  operation  ;  or  the  Surgeon 
may  have  intentionally  laid  open  a  gangrenous  portion  of  intestine,  so  as  to 
facilitate  the  escape  of  the  faeces.  In  some  cases  iu  which  the  bowel  has  been 
severely  nipped,  and  is  dark  and  congested,  though  it  have  not  actually  fallen 
into  a  state  of  gangrene,  it  may  not  be  able  to  recover  itself  after  its  return 
into  the  abdominal  cavity,  but  will  give  way  in  the  course  of  three,  four,  six, 
or  even  ten  days  after  the  operation.  In  these  cases,  a  small  quantity  of 
fasculent  matter  is  first  observed  in  the  dressings  ;  and  gradually  a  greater  dis- 
charge appears,  until  at  last  the  fistulous  opening  is  completely  established. 
In  such  cases,  it  is  of  importance  to  observe  that,  although  the  bowel  gives 
way  within  the  peritoneum,  the  faeces  do  not  become  extravasated  into  the 
cavity,  but  escape  externally.  This  is  owing  to  the  portion  of  the  bowel 
that  is  nipped  losing  its  peristaltic  action,  and  consequently  remaining  where 
it  is  put  back ;  whilst  the  parts  in  the  neighbourhood  inflame,  throw  out  a 
coagulable  exudation,  and  become  consolidated  to  each  other  and  to  the 
parietal  peritoneum,  so  as  to  include  the  gangrenous  portion  of  the  gut,  and 
completely  to  circumscribe  it.  It  is  consequently  of  great  importance,  in  cases 
of  this  kind,  not  in  anyway  to  disturb  the  adhesions  that  have  formed  between 
the  sides  of  the  aperture  in  the  gut  and  the  neck  of  the  sac. 

The  rathology  of  Artificial  Anus  is  commonly  as  follows.  The  edges  of 
the  aperture  in  the  gut  become  firmly  adherent  to  the  abdominal  waU  ;  and 
whether  the  whole  or  only  a  portion  of  the  calibre  of  the  intestine  be  destroyed, 
the  apertures  of  the  upper  and  lower  end,  though  at  first  lying  almost  "in  a 
continuous  line,  soon  unite  at  a  more  or  less  acute  angle.  These  arc  at  first 
similar  in  size,  and  present  no  material  diiferences  in  shape  or  appearance  ;  as 
the  disease  becomes  more  chronic,  they  gradually  alter  in  their  characters  ;  the 
lower  aperture,  being  no  longer  used  for  the  transmission  of  i\Bces,  gradually 
becomes  narrower,  until  at  last  it  may  be  almost  completely  obliterated; 
whilst  the  upper  portion  of  intestine  becomes  dilated  in  consequence  of  there 
being  usually  some  slight  obstruction  to  the  outward  passage  of  the  faeces. 
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The  mesentery  opposite  the  aperture  becomes  drawn  out  into  a  kind  of  pro- 
longation or  spur,  the  full  importance  of  which  was  first  pointed  out  by 
Dupuytren.  This  spur-like  process  projects  between  the  two  apertures,  and, 
being  deflected  by  the  passage  of  the  faeces,  has  at  last  a  tendency  to  act  as  a 
kind  of  valve,  and  thus  to  occlude  the  orifice  into  the  lower  portion  of  the 
gut.  The  integuments  in  the  neighbourhood  of  such  an  aperture  as  this 
usually  become  irritated,  excoriated,  from  the  constant  passage  of  the  fgeces 
over  them.  In  some  cases,  the  mucous  membrane  lining  the  edges  becomes 
everted,  and  pouting  ;  and,  in  others,  a  true  prolapse  of  the  gut  takes  place, 
large  portions  protruding.  An  artificial  anus  fully  formed  in  this  way  never 
undergoes  spontaneous  cure.  Besides  this,  which  is  the  ordinary  form  of 
artificial  anus,  we  must,  I  think,  recognize  at  least  two  other  varieties,  both 
of  which  I  have  met  with  in  practice.  In  one  of  these,  the  angle  formed  by 
the  gut  is  adherent  to  the  upper  extremity  of  the  sac  which  has  been  returned, 
and  thus  lies  at  some  distance  from  the  surface,  so  that  the  f^cal  matter 
traverses  a  long  channel  before  it  reaches  the  external  aperture.  In  the  other 
variety  the  angle  of  the  gut  is  fixed  at  a  higher  point  within  the  abdomen, 
and  the  fteces  find  their  way  out  through  a  channel  bounded  by  agglutinated 
coils  of  intestine  and  layers  of  lymph.  In  both  of  these  forms,  there  is  a  con- 
siderable distance  between  the  external  opening  and  the  aperture  in  the  gut. 
Thus,  then,  there  are  three  forms  of  artificial  anus,  differing  from  one  another 
according  to  the  situation  of  the  angle  of  the  gut  in  relation  to  the  external 
opening  and  to  its  connections. 

When  a  Facal  Fistula  has  formed,  the  condition  of  the  parts  is  somewhat 
difierent.  The  aperture  in  the  intestine  consists  of  merely  a  small  perforation 
in  its  coats,  through  which  a  quantity  of  thin  faeculent  matter  exudes,  giving 
rise  to  a  good  deal  of  irritation  of  neighbouring  structures.  In  some  cases, 
there  are  several  apertures  communicating  with  the  gut,  and  extending 
through  the  skin.  Fistulous  openings  of  this  kind  not  unfrequently  undergo 
spontaneous  cm-e  after  a  few  weeks  or  months. 

Treatment. — If  the  aperture  be  merely  a  small  one,  with  a  narrow  fistula 
leading  into  the  gut,  the  chief  inconvenience  suffered  by  the  patient  often  arises 
from  the  irritation  of  the  skin  around  the  opening  by  the  continued  moisture 
of  the  ffeculent  matter.  In  such  cases  the  skin  should  be  protected  by  means 
of  zinc  or  boracic  acid  ointment  or  eucalyptus  oil  and  vaseline  spread  on  lint ; 
and  the  patient  should  wear  a  pad  to  restrain  the  discharge.  By  the  pressure 
of  this  pad  the  aperture  may  sometimes  be  made  to  close.  In  other  cases,  the 
occasional  application  of  the  galvanic  cautery  or  of  a  red-hot  wire  will  induce 
contraction  of  its  edges  ;  and  in  other  instances,  again,  a  plastic  operation  of 
some  kind  may  be  required.  But  I  confess  I  have  not  usually  seen  much 
advantage  result  from  such  operations,  which  are  often  followed  by  erysipelas. 
As  the  existence  of  an  artificial  anus,  by  interfering  with  nutrition,  commonly 
gives  rise  to  considerable  emaciation,  it  becomes  necessary  to  support  the 
patient's  strength  by  a  sufficient  quantity  of  good  and  nourishing  food  ;  this 
is  of  greater  consequence  the  higher  the  fistula  is,  as  the  interference  with  the 
earlier  stages  of  the  digestive  process,  and  the  loss  of  nutritive  matei-ial  by 
the  discharge  of  the  chyme,  is  proportionally  great.  Spontaneous  cure  will 
occasionally  take  place,  even  though  a  perfect  artificial  anus  exist.  In  a  case 
under  my  care  at  the  Hospital,  a  whole  knuckle  of  intestine  was  ganoTcnous 
and  sloughed  away,  leaving  an  artificial  anus,  which  discharged  the*^ greater 


832 


HERNIA. 


part  of  the  intestinal  contents,  but  g-radually  contracted  and  closed  without 
any  local  application  or  treatment  beyond  attention  to  cleanliness. 

If  the  aperture  become  a  permanent  artificial  anus,  surgical  means  must  be 
adopted  in  order,  if  possible  to  eflFect  a  cure.  Many  plans  have  been  suggested 
for  effecting  this  object,  Mitchell  Banks  succeeded  in  curing  one  case  by 
introducing  a  piece  of  thick  india-rubber  tubing,  pushing  one  end  up  the 
ascending  and  the  other  down  the  descending  tube.  A  piece  of  silk  was 
attached  to  it  and  hung  out  at  the  artificial  anus.  The  tube  was  kept  in  for 
a  week  at  a  time  and  inserted  "twice  or  thrice."  It  was  calculated  that  the 
continuous  pressure  of  the  tube  would  press  back  the  spur-like  process.  The 
patient  was  completely  cured  in  about  two  months,  the  opening  closing  with- 
out further  operative  interference.  If  this  simple  treatment  fails,  the  two 
most  important  modes  of  cure  are  Dupuytren's  operation  and  suture  of  the 
gut,  with  or  without  removal  of  a  portion. 

In  Dupuytren's  operation  two  important  indications  have  to  be  ftdfilled  : 
the  first  is  to  diminish  or  destroy  the  projecting  valvular  or  spur-like  process, 
and  thus  to  re-establish  the  continuity  of  the  canal ;  and,  after  this  has  been 
done,  the  external  wound  may  be  closed,  by  paring  its  edges,  and  bringing 
them  together  with  sutures. 

The  first  object  is  accomplished  by  the  enterotome  (Fig.  809)  ;  this  consists 
of  an  instrument  something  like  a  pair  of  scissors,  with  blunt  but  seiTated 
blades,  which  may  be  brought  together  by  acting  upon  a  screw  that  traverses 


its  handle.  One  blade  of  the  instrument  (a)  is  passed  into  tlie  upper,  the 
other  (b)  into  the  lower  portion  of  the  intestine  ;  they  are  then  approximated 
slowly,  and  fixed  by  means  of  the  screw  in  such  a  way  as  to  compress  on  each 
side  the  spur-like  process  (Fig.  810).  Very  gradually,  day  by  day,  this  scrcAv 
is  tightened  so  as  to  induce  sloughing  of  this  projection,  and  cohesion  of  its 
serous  surfaces.  As  this  process  goes  on,  the  irritation  caused  by  the  instru- 
ment will  occasion  inflammatory  exudation  in  the  angle  formed  by  the 
intestine,  so  that  the  peritoneum  and  mesentery  become  consolidated,  and  all 
opening  into  the  peritoneal  cavity  is  avoided.  Should  the  spur-like  jwocess  be 
accidentally  cut  through  before  the  lymph  is  thrown  out  in  sufficient  quantity, 
the  peritoneum  would  be  opened,  and  death  would  probably  ensue  ;  hence 


Fig.  800. — Dupuytren's 
Enterotome. 


Fig.  810. — 3nterotome  ajiplied. 
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the  necessity  for  caution  in  this  procedure.  As  soon  as  the  blades  of  the 
instrument  have  come  into  contact,  and  the  spur-Uke  process  has  consequently 
sloughed  away,  the  great  obstacle  to  the  closure  of  the  artificial  anus  will 
be  removed  ;  and  the  continuity  of  the  canal  being  thus  re-established,  the 
lips  of  the  external  opening  may  be  pared  and  brought  together  by  sutures. 
In  some  cases,  from  the  length  of  time  that  has  elapsed — many  years,  possibly 
— the  fistula  continues  permanently  patent,  and  no  treatment  is  available  for 
its  closure.  Its  existence  is  not  incompatible  with  good  general  health.  I 
have  had  two  cases  under  my  constant  observation,  in  one  of  which,  that  of  a 
woman  about  fifty  years  of  age,  the  whole  of  the  intestinal  contents  have  been 
discharged  for  four  years  through  an  aperture  at  the  mnbilicus,  in  conse- 
quence of  the  sloughing  away  of  a  large  coil  of  intestine  in  an  umbilical 
hernia  ;  the  other  being  that  of  a  lady  more  than  eighty,  who  lias  for  upwards 
of  thirty  years  had  a  ftecal  fistula  in  the  right  groin,  consequent  on  an  opera- 
tion for  femoral  hernia. 

In  the  second  method  of  operating  adopted  by  Dittel,  Billroth,  Czerny,  and 
many  other  Continental  Surgeons,  the  gut  is  freely  exposed  and  dissected 
away  from  its  adhesions  to  the  abdominal  wall.  This  must  be  done  with 
antiseptic  precautions.  The  bowels  must  have  been  thoroughly  emptied 
before  the  operation  is  commenced.  The  external  opening  must  be  carefully 
cleaned  with  some  efiicieut  antiseptic,  and  unhealthy  granulation-tissue  must 
be  scraped  away  with  a  sharp  spoon.  The  orifice  of  the  gut  must  also  be 
cleansed,  and  a  small  piece  of  sponge,  which  has  been  properly  disinfected  by 
carbolic  lotion,  may  be  pushed  into  the  upper  orifice  to  prevent  the  escape  of 
any  ftecal  matter.  The  opening  through  which  the  gut  protrudes  must  then 
be  enlarged  by  an  incision  carried  in  the  most  convenient  direction  and  the 
gut  dissected  away  and  drawn  out.  If  the  opening  is  on  one  side  only  and 
very  small,  it  may  be  closed  by  sutures  ;  if  large,  the  whole  affected  portion 
of  the  gut  is  cut  away.  The  details  of  this  operation  are  described  later 
on,  as  they  are  identical  with  those  practised  in  the  removal  of  portions  of 
intestine  for  other  causes.  The  death-rate  among  the  published  cases  in 
which  this  operation  has  been  performed,  is  one  in  four  ;  so  it  must  not  be 
lightly  undertaken.  If  the  patient  sufPers  merely  from  a  ftecal  fistula,  which 
can  be  easily  controUed  by  a  pad,  it  would  evidently  be  unjustifiable  to  submit 
him  to  the  risk  of  such  an  operation.  If,  however,  the  patient  is  otherwise  in 
good  health,  but  suft'ering  great  inconvenience  from  the  artificial  anus,  and 
other  means  have  failed,  the  operation  holds  out  a  fair  prospect  of  relief  and 
may  be  undertaken. 

Operation  without  Opening  the  Sac,  or  Petit's  Operation.— The 
possibility  of  reducing  a  strangulated  hernia  without  opening  the  peritoneum 
naturally  suggested  itself  when  it  became  known  that  the  constricting  struc- 
tures are,  in  many  cases,  seated  outside  the  neck  of  the  sac,  and  as  long  ago 
as  1718  the  operation  was  performed  in  this  way  by  Petit.  It  was,  however, 
but  seldom  practised  until  it  was  revived  by  Aston  Key  and  Luke  fifty  years 
ago.  At  that  time  a  wound  of  the  peritoneum  was  always  accompanied  by 
danger  to  life  from  septic  peritonitis,  and  there  is  no  doubt  that  by  avoiding 
opening  the  sac  many  lives  were  saved.  The  statistics  collected  by  Luke  clearly 
demonstrate  this.  In  84  cases  operated  on  by  himself  the  sac  was  opened  in 
2.5,  and  of  these  8  died,  while  of  59  cases  in  which  it  was  not  opened  only 
7  died.    The  ordinary  operation  was  at  that  time  undoubtedly  very  fatal.  C>f 
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11  cases  under  the  care  of  Sir  A.  Cooper,  3()  proved  fatal  ;  and  of  545  i-ecorded 
in  the  journals  and  collected  by  Turner  2G0  are  reported  to  have  died.  It 
must  not,  however,  be  assumed  that  the  hif>-her  mortality  was  due  entirely  to 
the  wound  in  the  peritoneum,  for  it  must  be  remembered  that  every  serious 
couiplication,  such  as  gangrene  of  the  gut,  prolonged  strangulation,  reductic 
iu  mass,  &c.,  necessitates  opening  the  sac.    Nor  could  the  operation,  withou: 
opening  the  sac,  exclude  peritonitis  altogether,  as  in  many  cases  the  inflam 
mation  of  the  peritoneum  starts  from  the  injured  portion  of  the  gut  aftc: 
reduction  and  not  from  the  wound.    Unhealthy  inflammation  in  the  wouni 
may  also  extend  to  the  peritoneum  even  when  the  sac  has  not  been  openec' 
Making  allowance  for  all  this,  however,  there  is  no  doubt  that  in  former  time 
it  was  wiser  not  to  open  the  peritoneum  if  it  could  possiT)ly  be  avoided.  A 
the  present  time,  with  proper  antiseptic  precautions,  a  wound  of  the  peritoneun 
is  not  regarded  as  being  accompanied  by  any  special  danger,  and  the  arguments 
in  favour  of  Petit's  operation  cannot  now  be  said  to  outweigh  the  objections 
to  its  performance.    The  two  chief  objections  that  have  been  urged  against  it 
are,  first,  that  if  the  intestine  be  not  seen  it  may  sometimes  be  retm-ned  in  a 
gangrenous  condition,  and  secondly,  that  the  gut  may  possibly  be  returned 
still  strangulated  by  bands  of  adhesion  or  by  inclusion  in  an  omental  aper- 
ture.   There  is  no  doubt  that  the  latter  of  these  conditions  is  extremely  rare, 
and  in  the  former  the  duration  of  strangulation  and  the  symptoms  would 
probably  indicate  that  gangrene  had  commenced,  but  as  the  mere  wound  of 
the  peritoneum,  with  proper  precautions,  is  no  longer  regarded  as  adding  in 
any  way  to  the  danger  of  the  operation  the  possibility  of  their  occurrence  is 
suflBcient  to  justify  opening  the  sac  in  all  cases.    It  may,  however,  happen 
occasionally  that  the  Surgeon  may  be  called  upon  to  operate  in  an  emergency 
without  the  proper  means  of  ensuring  asepsis  being  at  hand,  and  under  such 
circumstances  I  am  decidedly  of  opinion  that  Petit's  operation  should  be 
attempted  in  preference  to  opening  the  sac  whenever  the  hernia  has  not  been 
long  strangulated  and  presents  no  signs  of  gangrene,  and  more  especially 
when  it  is  femoral  or  umbilical. 

When  an  old  irreducible  hernia  of  considerable  size  becomes  strangulated  it 
is  usually  better  to  avoid  opening  the  sac  if  possible,  as  the  contents  cannot 
be  completely  reduced,  and  owing  to  the  difficulty  in  dressing  such  cases 
septic  inflammation  may  follow  terminating  in  fatal  general  peritonitis.  In 
these  cases,  as  Luke  has  pointed  out,  it  rarely  happens  that  the  old  adherent 
parts  are  seriously  strangulated,  but  the  whole  mischief  seems  to  be  occasioned 
by  the  new  protrusion,  which  is  tightly  nipped  ;  and  if  this  can  be  liberated 
and  reduced,  the  Surgeon  has  done  all  that  need  be  accomplished.  The 
evidence  of  the  reduction  of  the  recent  protrusion,  although  the  old  adherent 
and  irreducible  hernia  be  left,  is  usually  sufficiently  clear  ;  the  portion  of 
gut  returning  with  a  slip  and  a  gurgle,  with  considerable  diminution  in  the 
general  tension  of  the  tumour. 

The  operation  without  opening  the  sac  may  be  practised  in  all  forms  of 
hernia,  but  is  nmch  more  readily  done  in  some  varieties  of  the  disease  than  in 
others.  It  is  especially  ap]ilicable  in  cases  of  femoral  hernia,  in  which  the 
stricture  is  commonly  outside  the  sac,  as  will  be  mentioned  when  speaking  of 
that  form  of  the  disease.  Of  81  cases  of  femoral  hernia,  operated  on  by  Luke, 
the  sac  required  opening  in  7  only.  In  inguinal  hernia  it  is  not  so  easy  to 
perform  Petit's  operation  ;  indeed,  in  the  majority  of  cases  the  Surgeon  will 
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fail  to  remove  the  stricture  in  this  way.  This  is  ow  ng  to  the  constriction 
being  usually  seated  in  the  neck  of  the  sac,  as  is  especially  observable  in  con- 
genital hernia.  Of  20  inguinal  herniaj  operated  on  by  Luke,  the  sac  required 
opening  in  13  instances. 

Operation.— With  regard  to  the  mode  of  performing  Petit's  operation  little 
need  be  said  here,  as  it  is  precisely  identical  with  the  steps  of  the  other  opera- 
tion up  to  the  period  of  the  exposure  of  the  sac  ;  except  that,  when  it  is  not 
intended  to  open  this,  the  incision  should  be  placed  more  directly  over  its 
neck.  The  stricture,  if  situated  outside  the  sac,  will  then  be  found  either  in 
some  of  the  tendinous  structures  surrounding  it,  or  else  in  the  subserous 
areolar  tissue  lying  upon  it.  After  the  division  of  the  constricting  bands  in 
this  situation,  by  means  of  a  probe-pointed  knife  carried  underneath  them,  or 
by  dissecting  down  upon  them,  an  attempt  at  taxis  may  be  made  by  com- 
pressmg  the  tumour  in  the  usual  way,  at  the  same  time  that  its  neck  is 
steadied  by  the  fingers  of  the  left  hand.  If  the  contents  can  be  reduced,  the 
incision  in  the  superficial  structures  is  brought  together  and  dressed  as  already 
described  (p.  821).  If,  after  the  Surgeon  has  fairly  divided  all  the  structures 
outside  the  sac,  he  still  find  that  the  return  of  the  hernia  is  prevented  by 
some  constriction  in  its  neck,  it  will  be  necessary  to  lay  this  open  and  divide 
the  constriction  in  the  usual  way. 

Reduction  in  Mass. — The  reduction  of  the  hernia  in  mass  consists  in  the 
return  of  the  sac  and  its  contents  into  the  abdomen  still  in  a  state  of  strangu- 
lation. When  it  is  said  that  the  parts  are  returned  into  the  abdomen,  it  must 
not  be  understood  that  they  are  pushed  back  into  its  cavity,  but  that  the 
external  protrusion  is  caused  to  disappear  by  being  pushed  into  the  subserous 
areolar-  tissue  behind  and  underneath  the  parietal  peritoneum,  between  it  and 
the  abdominal  muscles.  This  remarkable  accident,  which  was  first  described 
by  the  French  Surgeons  of  the  last  century,  received  but  little  notice  from 
practitioners  in  this  country  until  attention  was  drawn  to  it  by  Luke,  by 
whom  its  pathology  was  carefully  studied.  Birkett,  who  has  also  investigated 
this  condition  with  much  care,  is  of  opinion  that  the  sac  is  not  torn  fi'om  its 
connections  in  the  scrotum  or  canal,  and  pushed  back,  but  that  it  is  ruptured, 
usually  at  its  posterior  part  at  its  neck,  and  that  thus  the  contents  of  the  sac 
are  forced  through  this  rent  into  the  subperitoneal  areolar  tissue  ;  Avhilst  the 
mouth  of  the  sac,  still  constricting  the  hernia,  and  thus  keeping  it  in  a  state 
of  strangulation,  is  pushed  back  from  the  internal  ring.  It  appears  to  me  that 
both  explanations  are  correct,  and  that  we  must  admit  two  forms  of  reduction 
in  mass  ;  the  sac  being  pushed  back  intact  in  a  state  of  strangulation,  in  one 
form,  as  described  by  Luke  ;  whilst  in  the  other,  as  observed  by  Birkett,  the 
sac  is  ruptured,  and  the  hernia,  strangulated  by  the  displaced  mouth  of  the 
sac,  is  forced  out  through  the  rent. 

Causes. — The  reduction  in  mass  has  been  far  more  frequently  observed  in 
cases  of  inguinal  than  in  those  of  any  of  the  other  varieties  of  hernia.  It  has 
only  very  rarely  been  met  with  in  femoral  hernife,  and,  so  far  as  I  know,  not  in 
any  other  form  of  the  disease.  The  comparative  frequency  of  its  occurrence 
in  inguinal  hernise  is  doubtless  due  to  their  large  size,  and  loose  areolar  con- 
nections. The  accident  has  more  often  occurred  from  the  patient's  own  efforts 
at  reducing  a  strangulated  hernia,  than  from  those  of  the  Surgeon.  It  is  a 
remarkable  fact  that,  in  most  of  the  instances  in  which  it  has  occurred,  only  a 
very  slight  degree  of  force  appears  to  have  been  employed  ;  and  the  accident 
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would  seem  to  have  resulted  from  the  adhesions  between  the  sac  and  the 
neighbouring  parts  being  much  weaker  than  natural,  so  that  a  modei'ate 
degree  of  force  caused  the  whole  to  slip  through  the  canal.  It  may,  however, 
occur  from  the  Surgeon's  efforts,  if  these  be  too  forcible  or  long-continued. 

Symptoms.— The  sjanptoms  indicative  of  this  accident  are  constitutional 
and  local.  The  constitutional  symptoms  consist  in  a  continuance  of  those  that 
are  indicative  of  the  existence  of  strangulation,  notwithstanding  the  disappear- 
ance of  the  tumour.  The  vomiting  and  constipation  persist,  the  patien; 
sjjeedily  becomes  much  depressed,  is  seized  with  hiccup  and  prostration  ; 
signs  of  gangrene  then  show  themselves  within  the  sac  ;  and  death  ensues. 
An  examination  of  the  parts  will  usually  enable  the  Surgeon  to  recognize  the 
nature  of  the  accident ;  he  will  ascertain  that  a  tumour  had  previously  existed, 
and  will  learn  from  a  description  of  its  general  characters,  and  the  symptoms 
occasioned  by  it,  that  it  was  in  all  probability  a  strangulated  rupture.  He 
will  then  find  that  there  is  a  total  absence  of  that  falness  Avhich  is  occasioned 
by  the  presence  of  the  sac,  even  after  its  contents  have  been  reduced  ;  the 
empty  sac  always  giving  rise  to  a  feeling  of  fidness  and  roundness  in  the  part. 
He  -will,  on  the  contrary,  find  that  the  abdominal  ring  is  peculiarly  open, 
much  larger  than  usual,  and  somewhat  rounded.  On  pushing  the  finger  into 
the  canal,  this  will  be  found  quite  empty ;  but  in  some  cases,  on  deep  pressure 
with  the  finger,  especially  when  the  patient  stands  up  or  coughs,  a  rounded 
tumour  may  be  indistinctly  felt  behind  the  ordinary  seat  of  the  hernia.  In 
many  cases,  however,  the  most  careful  examination  will  fail  to  detect  any 
prominence  of  this  kind. 

Treatment.— If,  after  careful  examination  of  such  a  case  as  this,  in  which  the 
symptoms  of  strangulation  continue,  the  Surgeon  learn  by  the  previous  history 
that  a  tumour  has  existed,  but  that  it  has  suddenly  gone  up ;  and  fm-ther,  if  he 
find  that  the  seat  of  the  supposed  hernia  presents  the  negative  evidence  that 
has  just  been  described,  it  will  then  be  necessary  for  him  to  push  his  inquiries 
a  step  further  by  an  exploratory  incision.   Such  an  incision  as  this  may  first  be 
used  as  a  simple  means  of  diagnosis,  and,  as  it  does  not  penetrate  the  peritoneal 
cavity,  there  is  no  danger  attending  it ;  and  if  the  hernia  be  found,  it  will  serve 
the  purpose  of  the  ordinary  incision  required  in  the  operation,  and  may  be  used 
for  the  rehef  of  the  strangulation.    The  first  incision  should  be  made  so  as  to 
expose  the  abdominal  ring ;  if  this  be  found  peculiarly  round  and  open,  it  would 
increase  the  probability  of  the  existence  of  the  condition  sought  for.  The 
inguinal  canal  must  next  be  laid  open,  and  the  parts  contained  within  it 
carefully  examined.   If  no  appearance  of  a  hernial  sac  be  found,  but  the  cord  be 
distinctly  and  clearly  seen,  still  further  presumptive  evidence  will  be  afforded 
of  the  reduction  having  been  effected  in  mass  :  for,  if  the  hernia  have  been  put 
back  in  the  usual  way,  the  sac  will  necessarily  be  left  in  the  canal,  and  will» 
preserve  its  usual  relations  to  the  cord.    This' supposition  will  be  strengthened 
almost  to  a  certainty  if  it  be  found  that  the  "condensed  cellular  cai>snle  imme- 
diately investing  the  sac,"  as  it  is  termed  by  Luke-  -  in  other  words,  the  cou- 
densed  and  laminated  subserous  areolar  tissue— has  been  left  in  the  canal.  An 
opening  made  into  this  will,  as  that  Surgeon  observes,  allow  the  finger  to  b( 
brought  into  contact  with  the  hernial  tumour  itself.    Should,  however,  this 
condensed  areolar  tissue  not  be  found,  it  must  not  be  concluded  that  no  hernia 
IS  present,  inasmuch  as  this  investment  may  have  been  accidentnlly  absent. 
The  finger  should  then  be  passsed  into  the  internal  ring,  which  will  iirobablybe 
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found  open,  and  should  be  carried  from  side  to  side  ;  the  tumour,  if  present, 
will  be  detected  lying  externally  to  the  peritoneum  boliind  the  abdominal  wall. 
When  found,  it  must  be  brought  down  into  the  canal  by  enlarging  the  ring  ; 
it  must  then  be  opened,  its  contents  examined,  and  the  stricture  in  its  neck 
divided.  The  intestine  that  has  been  so  strangled  must  be  dealt  with  in 
accordance  with  the  rules  already  laid  down.  If  the  tumour  cannot  be  readily 
brought  down  so  as  to  allow  of  an  examination  of  it  and  its  contents,  firm 
pressure  may  be  made  upon  the  abdomen,  so  as  to  cause  it  to  protrude.  ^  If  it 
still  do  not  come  down,  it  must  be  opened,  and  the  stricture  cautiously  divided 
within  the  abdomen  with  a  sheathed  bistoury. 

Treatment  of  Strangulated  Hernia  by  Aspiration.— Dieulafoy,  in 
1873,  suggested  that  the  reduction  of  a  strangulated  hernia  might  be  effected  by 
removing  the  fluid  and  gaseous  contents  of  the  included  portion  of  the  gut  by 
means  of  the  aspirator,  through  a  needle  not  exceeding  Jg-tli  in.  in  diameter, 
and  immediately  employing  taxis.  He  recorded  27  cases,  in  20  of  which  the 
treatment  was  successful ;  in  the  remaining  7  it  was  harmless.  Others,  how- 
ever, have  not  succeeded  in  obtaining  such  results,  and  Depros  sums  up  the 
experience  of  the  Parisian  surgeons  by  saying  that  one  of  two  things  happens ; 
if  a  small  needle  be  used  it  becomes  choked  and  withdraws  nothing,  if  a 
large  needle  be  inserted  ftecal  extravasation  frequently  occurs  from  the  punc- 
ture. In  very  large  passively  strangulated  hernige,  tensely  distended  with 
gas,  the  introduction  of  a  fine  needle  might  possibly  aid  in  reduction,  and 
experience  has  shown  that  if  it  be  below  ^^ih.  inch  in  diameter  the  risk  of 
faecal  extravasation  is  scarcely  appreciable.  In  one  case  in  University  College 
Hospital  in  which  aspiration  was  tried,  and  the  patient  died  a  few  minutes 
Afterwards  from  other  causes,  neither  gas  nor  fluid  could  be  squeezed  from  the 
punctures  at  the  post-mortem  examination.  In  ordinary  cases  aspiration 
should  never  be  practised  in  preference  to  the  ordinary  operation  for  hernia. 
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INGUINAL  HEENI&. 

By  Inguinal  Hernia  is  meant  that  protrusion  whicli  occupies  the  whole 
or  a  portion  of  the  inguinal  canal,  and  when  fully  formed,  passes  out  of  the 
external  abdominal  ring  into  the  scrotum.  Many  varieties  of  this  hernia  are 
recognized  by  Surgeons,  Thus  it  is  said  to  be  Incomplete,  or  a  Bubonocele,  so 
long  as  it  is  contained  within  the  canal ;  Complete,  when  it  passes  out  of  the 
external  ring ;  Scrotal,  when  it  distends  the  scrotum  ;  Oilique,  when  it  occupies 
the  whole  course  of  the  canal  ;  Direct,  when  it  passes  forwards  through  a 
limited  extent  of  it ;  Congenital,  when  it  descends  through  an  unobliterated 
processus  vaginalis  and  lies  in  the  sac  of  the  tunica  vaginalis  ;  and  Encysted, 
or  Infantile,  when  it  lies  behind  this.  Inguinal  hernite  constitute  the  com- 
monest species  of  rupture,  and  would  be  much  more  frequent  than  they  are, 
were  it  not  for  the  obliquity  of  the  canal,  and  the  manner  in  which  its  sides 
are  applied  to  one  another,  and  closely  overlap  the  spermatic  cord.  They 
occur  with  most  readiness  in  those  cases  in  which  the  canal  is  short  and  the 
apertures  wide.  Although  these  hernise  are  commonly  incomplete  in  their 
early  stages,  it  is  seldom  that  they  come  under  observation  of  the  Surgeon: 
until  the  protrusion  has  passed  beyond  the  external  abdominal  ring. 

Oblique  Inguinal  Hernia,  often  called  External,  on  account  of  its 
relation  to  the  epigastric  artery,  passes  through  the  whole  length  of  the  canal, 
from  one  ring  to  the  other. 

Coverings  of  Oblique  Hernia. — As  it  passes  along  the  canal,  it  neces- 
sarily receives  the  same  investments  as  the  spermatic  cord  ;  although  these 
are  often  greatly  modified  by  being  elongated,  hypertrophied,  and  other- 
wise altered  in  appearance.  If  we  regard  the  inguinal  canal  as  consisting  of 
a  series  of  protrusions  of  the  difierent  layers  of  the  abdominal  parietes,  the 
outermost  being  the  skin,  and  the  innermost  the  fascia  transversalis  with  the 
peritoneum  applied  to  this,  it  is  easy  to  understand  how  the  hernia  in  its 
descent  has  these  prolongations  drawn  over  it,  thus  becoming  successively 
invested  with  the  same  coverings  as  the  spermatic  cord.  Thus  it  first  pushes 
before  it  that  portion  of  the  peritoneum  which  lies  in  tlie  fossa  just  external  to 
the  epigastric  vessels  ;  it  next  receives  an  investment  from  the  subperitoneal 
fat,  which,  uniting  with  the  fascia  transversalis,  constitutes  the  fascia  propria 
of  the  sac  ;  as  it  passes  under  the  internal  oblique,  it  receives  some  of  the 
fibres  of  this  muscle,  in  the  shape  of  the  cremasteric  fascia  ;  and,  lastly,  when 
it  reaches  the  external  abdominal  ring,  which  it  greatly  distends  and  renders 
round  and  open,  it  becomes  covered  by  the  intei'columnar  fascia,  receiving 
also  a  partial  investment  around  its  neck  from  some  of  the  expanded  and 
thickened  fibrous  bands  that  lie  near  the  ring,  and  which  are  always  most 
marked  iipon  its  outer  side. 
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Kelations  of  Oblique  Hernia. — The  relations  of  the  spermatic  cord  and 
testis,  and  of  tlae  epigastric  artery,  to  an  inguinal  hernia,  are  of  great  import- 
ance. The  spermatic  cord  will  almost  invariably  be  found  to  be  situated  behind 
or  rather  underneath  the  oblique  inguinal  hernia  ;  and  the  testis  will  be  found 
to  lie  at  its  lower  and  back  part,  where  it  may  always  be  distinctly  felt.  In 
rare  cases  the  elements  of  the  spermatic  cord  become  separated,  the  vas  defe- 
rens lying  on  one  side,  and  the  spermatic  vessels  on  the  other.  In  other  stUl 
rarer  cases,  a  specimen  of  which  is  in  the  University  College  Museum,  the 
hernia  lies  behind  the  cord  and  has  the  testis  in  front.  In  other  cases,  agam, 
it  may  happen  that  the  elements  of  the  cord  are  all  separately  spread  out  on 
the  forepart  of  the  hernial  tumour.  The  epifjastric  artery  has  the  same  rela- 
tions to  the  oblique  inguinal  hernia  that  it  has  to  the  spermatic  cord,  lying 
to  the  inner  side  of  and  behind  its  neck.  The  pressure  of  large  and  old 
inguinal  hcrniEe  has,  however,  a  tendency  to  modify  somewhat  the  relations  of 
this  vessel.  By  distending  the  rings,  and  dragging  the  posterior  wall  down- 
wards and  inwards,  they  shorten  the  canal,  and  cause  a  great  deflection  of  the 
artery  from  its  natural  course,  which  is  changed  from  an  oblique  direction  to 
one  curved  downwards  and  inwards,  towards  the  outer  edge  of  the  rectus 
muscle. 

Direct  Inguinal  Hernia. — This  does  not  pass  out  like  the  oblique  through 
the  internal  abdominal  ring,  but  pushes  forwards  through  a  triangular  space, 
which  is  bounded  by  the  epigastric  artery  on  the  outer  side,  the  edge  of  the 
rectus  on  the  inner,  and  the  crural  arch  at  its  base  ;  through  this  the  hernial 
tumour  protrudes,  pushing  before  it  or  rupturing  the  posterior  wall  of  the 
inguinal  canal. 

Coverings  of  Direct  Hernia. — These  vary  according  to  the  length  of  the 
canal  that  the  hernia  traverses,  and  the  portion  of  the  posterior  wall  through 
which  it  protrudes.  In  fact,  there  are  at  least  two  distinct  forms  of  direct  in- 
guinal hernia,  which  differ  according  as  they  are  situated  internal  or  external 
to  the  obhterated  hypogastric  artery.  One,  the  most  common  variety,  is  situated 
internal  to  the  cord-hke  remains  of  this  vessel,  between  it  and  the  outer  edge 
of  the  rectus.  The  other,  which  is  of  less  frequent  occurrence,  is  situated  out- 
side this  vessel,  between  it  and  the  epigastric  artery. 

In  the  form  of  direct  inguinal  hernia  which  lies  internal  to  the  hypogastric 
arierij,  the  protrusion  takes  place  through  that  part  of  the  posterior  wall  of 
the  inguinal  canal  which  is  situated  almost  behind  and  opposite  to  the  external 
ring.  In  this  situation,  the  investments  successively  received  by  the  hernia 
are,  first,  the  peritoneum,  the  subperitoneal  fat,  and  the  fascia  transversalis  ; 
it  then  comes  into  contact  with  the  conjoined  tendons  of  the  internal  obhque 
and  transversalis  muscles,  which  it  may  either  rupture  or  push  before  it, 
thinned  out  and  expanded.  Most  frequently  these  are  ruptured,  constituting 
a  partial  investment  to  the  protrusion,  which  is  most  evident  on  the  inner- 
most part  of  the  sac,  that  which  is  nearest  the  mesial  line.  As  the  hernia 
passes  through  the  external  ring,  it  receives  from  it  the  intercolumnar  fascia, 
and  lastly  is  invested  by  the  common  fascia  and  integuments. 

In  the  rare  form  of  direct  inguinal  hernia  which  lies  cvicrnal  to  the  hypo- 
gastric artery,  the  protrusion  may  pass  under  the  lower  edge  of  the  internal 
oblique  muscle,  and  then  receives  a  partial  investment  of  cremasteric  fascia, 
especially  on  its  ihac  side,  as  it  comes  into  relation  with  the  internal  oblique. 
This  form  of  direct  inguinal  hernia,  therefore,  receives  very  nearly  the  same 
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coverings  that  the  oblique  does,  though  its  investment  by  the  cremaster  is  dol 
so  perfect.    It  does  not  come  into  relation  with  the  conjoined  tendons. 

Relations  of  Direct  Hernia  — In  the  direct  iiiguinal  hernia,  the  spermaiic 
cord  lies  to  the  outer  side  of  the  sac  ;  and  its  elements  arc  never  separated  from 
one  another,  as  occasionally  happens  in  the  oblique.  The  epiyuHlric  arlenj  also 
is  on  the  outer  side,  but  usually  arches  very  distinctly  over  the  neck  of  the  sac, 
sometimes  indeed  completely  encircling  the  upper  as  well  as  the  outer  martjin 
(Fig.  811). 

Incomplete  or  Interstitial  Hernia,  or  Bubonocele,  is  usually  of  the 
oblique  kind  ;  but  Lawrence  has  observed  that  it  may  be  of  the  direct  variety. 
It  often  escapes  notice,  but  may  not  unfrequently  be  observed  on  the  opposite 
side  to  an  ordinary  inguinal  hernia. 

Double  Inguinal  Hernise,  on  opposite  sides,  are  of  veiy  common  occur- 


Fig.  811.— Double  Direct  Inguinal  Hernia  :  Neck  of 
Sac  crossed  by  Epigastric  Artery. 


Fig.  812.— Double  Inguinal  Herniu 
on  tlie  same  side  ;  Oblique  above, 
Direct  below  ;  separate*!  by  Ejii- 
gastric  Vessels. 


rence,  and  they  may  be  of  the  same,  or  assume  different  forms.  In  some 
instances,  the  two  forms  may  be  observed  on  the  same  side  (Fig.  ,S12). 

In  females,  ingainal  hernia3  are  much  less  frequent  than  in  males.  They 
may  occur  at  all  ages,  but  seldom  come  under  the  notice  of  the  Surgeon  except 
at  advanced  periods  of  life.  They  have  the  same  relations  as  in  the  male, 
except  that  the  round  ligament  is  substituted  for  the  spermatic  cord,  and  they 
descend  into  the  labium  instead  of  into  the  scrotum. 

Signs  of  Inguinal  Hernia.— The  signs  of  inguinal  hernia  vary  somewhat 
according  to  its  character,  whether  incomplete,  complete  or  scrotal,  oblique  or 
direct.  Iq  the  incompldo  heriiia,  a  degree  of  fulness  will  be  perceived  in  the 
canal  when  the  patient  stands  or  coughs  ;  and,  on  pressing  the  finger  on  the 
internal  ring,  or  passing  it  up  through  the  external  ring',  and  directing  the 
patient  to  cough,  a  distinct  impulse,  together  with  a  tumour,  may  be  felt.  In 
the  ordinary  oblique  iiifjuinal  hernia,  a  tumour  of  an  oblong  or  oval  shaiie, 
oblique  in  its  direction,  taking  the  course  of  the  canal  'downwards  and 
forwards,  will  be  felt  protruding  through  the  external  abdominal  ring,  and 
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presenting  all  the  usual  signs  of  a  hernia.  So  long  as  it  is  confined  to  the 
neighbourhood  of  the  pubes,  it  is  of  moderate  size  ;  but  when  once  it  enters 
the  scrotum,  where  it  meets  with  less  resistance,  it  may  gradually  enlarge 
until  it  attains  an  enormous  bulk.  The  testicle,  however,  may  always  be  felt 
with  tolerable  distinctness  at  its  posterior  inferior  part.  In  women  this  form 
of  hernia  descends  into  the  labium,  but  never  attains  the  same  magnitude  as 
ia  men.  When  of  large  size,  these  ruptures  usually  contain  both  intestine 
and  omentum,  most  frequently  a  portion  of  the  ileum,  though  the  various 
other  viscera,  such  as  the  ceecum,  bladder,  &c.,  have  been  found  in  them. 
In  the  direct  inguinal  hernia,  the  symptoms  closely  resemble  those  of  the 
oblique,  except  that  the  tumour  is  more  rounded,  and  usually  not  so  large  ; 
the  neck  is  wider,  and  situated  near  the  root  of  the  penis,  with  the  cord  on  its 
outer  side.  The  oblique  or  external  inguinal  hernia  is  most  common  in  young 
males,  whilst  the  internal  or  direct  form  is  almost  confined  to  elderly  men. 
This  appears  to  be  owing  to  the  unperfect  closure  of  the  fascicular  process  of 
the  peritoneum  being  the  common  cause  of  the  first,  and  absorption  of  fat  of 
the  second  form. 

The  different  forms  of  inguinal  hernia  are  not  unfreqaently  complicated 
with  various  other  affections  ;  either  with  different  kinds  of  rupture,  or  with 
diseases  of  the  cord  or  testis,  such  as  hydrocele  of  the  cord  or  of  the  tunica 
vaginalis,  or  varicocele.  These  comphcatious  make  the  diagnosis  more  obscure, 
but  with  care  and  practice  it  may  generally  easily  be  made  out. 

Diagnosis. — The  diagnosis  of  inguinal  hernia  is  usually  readily  effected, 
the  characters  and  position  of  the  tumour  enabling  the  Surgeon  to  determine 
its  true  nature.  In  most  cases  it  is  useless  to  endeavour  to  ascertain  whether 
the  hernia  is  oblique  or  direct ;  all  old  oblique  hernite  having  a  tendency  to 
drag  the  inner  ring  downwards  and  inwards,  so  as  to  bring  it  nearly  opposite 
to  the  outer  one,  shortening  or  destroying  the  obliquity  of  the  canal.  Hence 
the  direction  of  the  neck  and  of  the  axis  of  the  tumour  in  these  cases  so  nearly 
resembles  what  is  met  with  in  the  direct  form  of  hernia,  that  the  Surgeon 
should  not  be  guided  in  an  operation,  more  particularly  in  the  division  of  the 
stricture,  by  any  imaginary  diagnosis.  Femoral  hernia  may  occasionally  be 
confounded  with  inguinal ;  the  distinguishing  points  between  the  two  will  be 
considered  in  the  section  on  femoral  hernia. 

The  diagnosis  of  inguinal  hernia  from  other  diseases  in  this  vicinity  has  to 
be  considered  under  the  two  conditions  in  which  the  rupture  is  found, — 1,  in 
the  canal,  and  2,  in  the  scroturn. 

1.  Whilst  still  lying  in  the  canal,  inguinal  hernia  requires  to  be  diagnosed 
from  the  following  conditions,  a.  Abscess,  descending  from  the  interior  of  the 
abdomen  or  pelvis  through  the  canal,  and  passing  out  through  the  abdominal 
ring.  The  diagnosis  may  here  be  effected  by  recognizing  the  soft  fluctuating 
feel  of  the  abscess,  which,  though  reducible  on  pressure,  and  descending  on 
coughing  with  a  distinct  impulse,  does  not  present  the  more  solid  characters 
and  the  gurgling  sensation  of  a  hernia,  h.  Encysted  or  Diffused  Hydrocele  of 
the  Curd.  In  the  encysted  hydrocele  there  is  a  smooth  oval  swelling  situated 
on  the  cord,  which  can  be  apparently  reduced,  being  pushed  up  into  the  canal, 
and  descends  again  on  coughing  or  straining  ;  but  it  may  be  distinguished  from 
hernia  by  being  always  of  the  same  size,  by  not  being  reducible  into  the  cavity 
of  the  abdomen,  by  the  absence  of  all  gurgle,  and  by  its  very  defined  outline. 
If  the  testicle  be  drawn  downwards  the  encysted  hydrocele  becomes  fixed  and 
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is  no  longer  reducible  even  into  the  canal.  In  the  diffused  hydrocele  of  the 
cord,  the  absence  of  distinct  impulse  on  coughing,  and  the  impossibility  of 
returning  the  swelling  completely  within  the  abdominal  cavity,  will  prevent 
the  diseases  from  being  confounded  with  each  other,  c.  HcemaloceU  of  iJie 
Cord.  Here  the  soft  and  fluctuating  nature  of  the  swelling,  the  ecchymosis, 
the  impossibility  of  complete  reduction,  and  the  absence  of  gurgling,  will 
indicate  its  true  nature,  d.  Fatty  or  other  Tumours  occasionally  form  on  the 
cord  ;  but  the  circumscribed  character  and  limited  size  of  these  swellings,  the 
absence  of  impulse  on  coughing,  and  of  reducibility  into  the  cavity  of  the 
abdomen,  and  their  becoming  fixed  when  the  testicle  is  drawn  down  so  as  to 
put  the  cord  on  the  stretch,  will  prove  that  they  are  not  hernise.  e.  Lodyment 
of  the  Testis  in  the  Inyuinal  Canal  will  give  rise  to  a  tumour,  which  closely 
resembles  incomplete  inguinal  hernia  :  and  if  it  should  happen  to  become 
inflamed  in  this  situation,  the  difficulty  of  the  diagnosis  from  strangulated 
hernia  may  be  very  considerable.  In  the  ordinary  undescended  testis,  the 
absence  of  that  organ  in  the  scrotum  on  the  affected  side,  the  pecuhar  sickening 
pain  occasioned  by  the  pressure  of  the  tumour,  the  absence  of  gurgling,  and  of 
all  possibility  of  reduction,  will  enable  the  diagnosis  to  be  effected.  /.  Inltarrved 
Undescended  Testis.  From  this  it  is  not  always  at  once  easy  to  effect  the 
diagnosis  of  incomplete  inguinal  hernia  in  a  state  of  strangulation,  with  which 
indeed  it  may  be  comphcated. .  This  point  in  diagnosis  will  be  more  fully 
treated  of  in  speaking  of  congenital  hernia.  In  the  meanwhile,  it  may  be 
stated  that  the  absence  of  persistefit  and  continuous  vomiting  and  constipation, 
the  feel  of  the  tumour,  hard  below,  elastic  above,  and  the  peculiar  testicular 
pain  when  it  is  compressed,  will  enable  the  Surgeon  to  recognize  its  true 
nature. 

2.  When  the  hernia  has  descended  nito  the  scrotum,  it  may  be  confounded 
with  :  a.  Hydrocele  of  the  Tunica  Vayinalis.  In  this  disease  there  is  an  oval 
or  pyriform  tumour,  usually  translucent,  dull  on  percussion,  unchangeable 
in.  size  or  shape  by  pressm-e,  and  having  the  cord  clear  and  distinct  above 
it,  with  an  absence  of  impulse  on  coughing,  or  of  gurgling  in  attempts 
at  reduction.  The  patient  will  usually  have  noticed  in  hydrocele  that  the 
swelling  first  appeared  at  the  bottom  of  the  scrotum,  while  in  hernia  it 
descended  from  above.  In  cases  of  congenital  hydrocele  in  children,  in 
which  there  is  still  an  opening  communicating  with  the  peritoneal  cavity, 
the  tumour  may  be  diminished  in  size  by  steady  pressure,  but  gradually 
returns,  fluctuates,  and  is  translucent.  In  these  cases  its  translucency,  and 
the  gradual  manner  in  which  the  sac  is  emptied  and  is  refilled,  very  different 
from  the  sudden  slipping  up  and  protrusion  of  a  hernia,  enable  the  Surgeon 
to  establish  the  diagnosis.  In  infants,  however,  it  must  be  remembered 
that  a  hernia  is  often  translucent,  as  it  seldom  contains  omentum,  and  the 
contents  of  the  gut  may  be  chiefly  gas.  It  not  unfrequently  happens  that 
hernia  is  complicated  with  hydrocele  of  the  Imiica  vagimlis.  In  these  cases  the 
two  separate  tumoui'S  can  usually  be  distinguished,  there  being  some  degree  of 
constriction,  or  of  consolidation,  between  them.  The  hydrocele  will  present  its 
ordinary  characters  of  translucency,  irreducibility,  and  circumscribed  outline, 
and  is  placed  chiefly  below  the  hernia,  which  lies  towards  the  upper  and 
anterior  part  of  the  scrotum  and  may  be  distinguished  by  its  reducibility 
and  impulse  on  coughing.  It  sometimes  happens,  as  in  a  case  which  once  fell 
under  my,  observation,  that  a  hydrocele  of  the  cord  is  associated  with  one  of  Die 
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tunica  vaginaUs  and  a  hernia ;  in  such  circumstances,  the  diagnosis  requires  a 
httle  care,  but  may  be  eflFected  readily  enough  by  separately  determining  the 
characters  of  the  different  swellings,  b.  Varicocele.  Here  the  diagnosis  may 
be  effected  in  the  way  pointed  out  by  Sir  A.  Cooper.  The  patient  should  be 
placed  in  the  recumbent  position,  and  the  swelling  reduced ;  the  Surgeon  then 
presses  upon  the  external  ring  with  his  fingers,  taking  care  to  cover  the  whole 
of  it,  and  desires  the  patient  to  stand  up.  If  it  be  a  hernia,  the  tumour 
cannot  descend  ;  but  if  it  be  a  varicocele,  it  will  reappear  whilst  the  pressure 
is  Mng  kept  up,  the  blood  being  conveyed  into  it  through  the  spermatic 
arteries,  c.  Tumours  of  the  Testis.  These  may  be  distinguished  from  hernia 
by  their  solid  feel,  rounded  shape,  by  the  absence  of  all  impulse  on  coughmg, 
and,  especially,  by  the  cord  being  felt  free  and  clear  above  them,  and  the 
inguinal  canal  unoccupied,  d.  HcBmatoceh  of  the  Tunica  Vaginalis.  Here 
the  cause  of  the  swelling,  its  oval  shape,  opacity,  solid  feel,  the  absence  of 
impulse  on  coughing,  and  the  defined  characters  of  the  cord,  will  enable  the 
Surgeon  to  make  the  diagnosis. 

Treatment.— When  inguinal  hernia  is  reducible,  the  rupture  must  be  kept 
up  by  a  well-made  truss,  the  pad  of  which,  of  an  oval  shape,  should  press  not 
only  upon  the  external  ring,  but  upon  the  whole  length  of  the  canal.  In  this 
way  a  reducible  hernia  may  occasionally  be  cured,  especially  in  young  subjects. 
When  the  hernia  is  of  large  size  and  irreducible  and  the  patient  beyond  middle 
life,  as  a  rule  no  operation  for  radical  cure  should  be  undertaken.  In  such 
cases  the  rupture  must  be  supported  in  a  bag-truss.  Small  irreducible 
inguinal  hernias,  chiefly  or  entirely  omental  in  young  subjects,  are  fit  cases  for 
the  radical  cure  by  the  open  method. 

Radical  Cure  of  Inguinal  Hernia.— There  are  three  chief  methods  by 
which  the  radical  cure  of  inguinal  hernia  has  been  accomplished  :  1.  Wutzer  s 
operation  ;  2.  Wood's  subcutaneous  method  ;  and  3.  The  open  operation. 

Wutzer's  Operation. — In  the  operation  invented  by  C.  W.  Wutzer,  of 


Fig.  813.— Wutzer's  Apparatus  for  Radical  Cure  of  Hernia. 


Bonn,  the  objects  aimed  at  were  to  cause  agglutination  of  the  neck  of  the  sac 
by  exciting  adhesive  inflammation  in  it,  and  to  close  the  inguinal  canal  by  the 
invagination  of  a  portion  of  the  scrotum.  He  accomplished  these  objects  by 
means  of  the  instrument  represented  in  Fig.  813.  The  operation  is  thus  per- 
formed. The  patient  lying  on  his  back  and  the  hernia  being  reduced,  the 
Surgeon  pushes  his  index-finger  up  the  inguinal  canal  as  high  as  the  internal 
ring,  carrying  before  it  a  cone  of  the  scrotal  tissues  ;  a  boxwood  cylinder 
about  four  inches  long,  perforated  by  a  curved  steel  tube  opening  on  the  sur- 
face about  three-quarters  of  an  inch  from  the  round  end,  is  then  pushed  up  as 
the  finger  is  withdrawn  so  as  to  occupy  its  place  in  the  inguinal  canal,  the 
opening  on  the  surface  being  directed  forwards.    Along  the  tube  in  the 
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cylinder  ii  flexible  steel  needle,  gilt  (A),  fixed  in  a  movable  handle,  is  then 
pushed,  so  as  to  traverse  the  invaginated  scrotum,  the  hernial  sac,  and  the 
anterior  abdominal  wall,  through  which  its  point  is  caused  to  protrude.  A 
concave  boxwood  case  (B)  is  then  passed  over  the  projecting  point  of  the 
needle,  and  fixed  by  the  other  end  by  a  screw  apparatus  to  the  cylinder  (C), 
so  as  to  compress  the  enclosed  tissues.  The  apparatus  so  fixed  is  left  in  situ 
for  six  or  eight  days  ;  when,  some  discharge  being  established,  it  is  withdrawn, 
aud  the  invaginated  scrotal  plug  supported  by  lint  introduced  up  its  interior, 
and  by  a  spica  bandage  tightly  applied.  The  patient  is  kept  quiet  for  a  fort- 
night longer,  when  he  is  allowed  to  move  about,  wearing  a  hght  truss  for  three 
or  four  months. 

At  the  time  of  its  invention  this  operation  was  probably  safer  and  more 
successful  than  any  method  then  in  use.  It  was  accompanied  by  very  httle 
danger  of  peritonitis,  and  although  failure  was  frequent,  successes  were  not 
uncommon.  I  have  very  often  performed  it,  and  have  never  met  with  any 
complication  beyond  occasional  abrasion  of  the  skin,  and  I  kept  under  obser- 
vation several  cases  in  which  the  cure  was  permanent  from  two  to  nine  years 
after  the  operation.  Wutzer's  operation  is,  however,  now  practically  abandoned 
in  favour  of  the  methods  to  be  next  described. 

Wood's  Subcutaneous  Operation. — The  principle  of  this  operation  con- 
sists in  the  invagination  of  the  sac  of  the  hernia  and  the  approximation  of  the 
tendinous  structures  forming  the  boundary  of  the  hernial  canal  by  the  applica- 
tion of  a  subcutaneous  suture  through  a  small  opening  in  the  skin.  In  Ms 
earliest  operations  Wood  used  a  hempen  ligature,  but  in  order  to  prevent  the 
suppuration  that  followed  this  method,  he  subsequently  employed  stout  copper 
wire  silvered.  Lately  he  has  used  a  stout  piece  of  kangaroo,  deer  or  ox  tendon 
antisepticised  in  carbolized  oil  and  softened  by  being  soaked  in  1  in  40  carbolic- 
lotion  immediately  before  use.  The  latest  modification  of  the  operation  as 
described  by  Wood  in  his  Hunterian  lectures  in  1885  is  thus  performed.  The 
instruments  required  are,  a  tenotomy  Icnife,  a  semi-circular  needle,  mounted 
on  a  stout  handle,  flattened  at  the  eye,  with  a  sharp  point  and  blunt  shoulders, 
formed  so  as  to  slip  along  the  front  of  the  curved  forefinger,  with  about  a  foot 
of  tendon  or  wire  as  thick  as  stout  twine.  The  patient  is  laid  on  his  back 
with  his  shoulders  raised.  The  scrotum  and  pubes  are  shaved  and  cleaned 
with  carbolic  lotion,  and  all  other  ordinary  antiseptic  precautions  are  taken. 
The  hernia  being  reduced,  a  small  incision,  about  three-quarters  of  an  inch 
long,  is  made  with  the  tenotomy  knife  over  the  cord,  and  parallel  .to  it  just 
below  the  pubic  crest.  This  is  carried  down  to  the  sac,  any  bleeding  vessel 
being  secured  as  it  is  cut.  The  finger  is  then  passed  into  the  canal  as  far  as 
the  internal  ring,  carrying  the  sac  invaginated  before  it.  At  the  inner  side 
the  conjoined  tendon  can  be  felt  and  the  finger  passed  behind  it.  The  needle 
IS  then  can-ied  along  the  finger  until  its  point  can  be  felt  behind  the  conjoined 
tendon,  through  which  it  is  pushed  so  as  to  project  beneath  the  skin.  The 
integuments  are  then  drawn  well  over  to  the  inner  side  and  the  needle  pushed 
through  the  skin.  The  needle  is  then  threaded  with  the  tendon  suture,  or  if 
wire  be  used  a  bend  at  the  end  of  it  is  hooked  on.  The  needle  is  then  with- 
drawn at  the  scrotal  wound  and  the  suture  detached,  leaving  about  six  inches 
projecting  from  the  ]:)uncturc  in  the  abdominal  wall.  Tbe  finger  is  then 
passed  behind  Poupart's  ligament,  and  the  spermatic  cord  felt  for  and  pushed 
aside.    The  point  of  the  finger  is  then  carried  close  to  the  ligament  along  the 


WOOD'S  OPERATION. 


845 


groove  of  the  outer  pillar  of  the  external  ring  to  a  point  opposite  the  internal 
ring,  the  needle  is  then  passed  through  the  aponeurosis  of  the  external  oblique 
and  by  drawing  the  skin  well  outwards  is  made  to  appear  at  the  puncture 
already  made.  The  end  of  the  suture  which  is  projecting  from  the  puncture 
is  then  attached  to  the  needle,  which  is  drawn  out  at  the  scrotal  wound. 
There  is  thus  a  loop  left  projecting  at  the  puncture  on  the  abdominal  wall, 
and  two  free  ends  from  the  scrotal  wound.  The  needle  is  then  carried  from 
the  scrotal  wound  across  behind  the  sac  between  it  and  the  cord,  the  latter 
being  isolated  and  drawn  backwards  with  the  finger  and  thumb  of  the  left 
hand  while  the  needle  is  being  passed,  as  in  the  operation  for  varicocele.  The 
end  of  the  suture,  which  passes  through  the  conjoined  tendon,  is  then  attached 
to  the  eye  of  the  needle  and  drawn  through  between  the  cord  and  the  sac.  If 
the  hernia  be  large  and  the  ring  wide,  the  needle  is  now  to  be  passed  again 
from  the  scrotal  wound  "  through  the  end  of  Poupart's  ligament,  just  above 
the  pubic  spine,  and  then  carried  through  the  inner  pillar  of  the  ring  and  the 
triangular  fascia,  close  to  the  os  pubis,  at  the  edge  of  the  rectus  muscle." 
The  outer  edge  of  the  suture,  that  passing  through  the  outer  pillar  of  the  ring, 
is  then  connected  with  the  needle  and  drawn  across  "  so  as  to  lace  up  the 
canal  like  a  boot." 

If  a  tendon  suture  is  used  the  ends  are  now  drawn  firmly  downwards  at  the 
scrotal  wound,  by  which  the  loop  projecting  at  the  puncture  in  the  abdominal 
wall  will  be  drawn  in  beneath  the  skin.  The  free  ends  are  then  secured  firmly 
by  a  reef-knot,  cut  short  and  buried  in  the  wound.  A  short  drainage-tube  is 
then  inserted  reaching  to  the  external  ring,  and  an  antiseptic  dressing  applied. 
If  all  goes  well  the  wound  heals  by  first  intention,  and  the  tendon  suture  is 
gradually  absorbed. 

If  wire  is  used  a  loop  is  left  at  the  puncture  in  the  abdominal  wall  ;  the 
lower  ends  are  twisted  down  into  the  scrotal  aperture,  the  upper  loop  drawn 
upon  so  as  to  tighten  the  wire,  and  held  firm  by  two  or  three  twists  down 
into  the  puncture.  The  bight  of  the  upper  loop  is  then  bent  downwards  to 
meet  the  ends  bent  upwards  ;  these  are  curved  into  the  form  of  a  hook  to 
fasten  on  the  loop.  A  firm  pad  of  lint  is  placed  on  the  skin  under  the  arch 
thus  formed,  and  a  broad  spica  bandage  secures  the  whole.  No  drainage  is 
required.  The  wire  is  removed  in  a  week  or  ten  days.  The  lower  end  is  first 
untwisted  and  the  ends  stretched  to  take  out  the  spiral  twist,  and  then  cut 
short.  Traction  on  the  loop  will  then  usually  bring  the  wire  out  in  one  piece, 
but  if  there  is  any  difficulty,  the  loop  must  be  untwisted  and  the  two  pieces 
removed  separately.  In  1885  Wood  had  performed  this  operation  330  times, 
with  7  deaths,  or  about  2  per  cent.,  one  of  which  occurred  from  pyasmia  after 
the  use  of  the  hemp  ligature.  Taking  the  wire  operations  alone,  there  were 
278  with  4  deaths,  one  from  tetanus,  one  from  delirium  tremens,  and  two 
from  broncho-pneumonia.  If  the  operation  performed  by  the  later  improved 
methods  alone  are  taken  82  per  cent,  of  the  cases  were  cured  of  the  hernia. 
The  operation  should  only  be  nndertaken  in  properly  selected  cases.  Recent 
hernise  in  young  healthy  subjects  are  the  most  fevourable. 

An  ingenious  operation,  much  the  same  in  principle  as  Wood's,  has  been 
devised  by  W.  Dunnett  Spanton.  After  invaginating  a  portion  of  the  sub- 
cutaneous tissue  of  the  scrotum  and  the  sac  as  in  Wood's  method,  instead 
of  passing  wires  he  inserts  an  instrument  like  a  cork-screw,  the  point  of  whicli 
is  introduced  through  the  skin  at  the  upper  limits  of  the  inguinal  canal.  By 
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rotating  the  handle  the  point  guided  by  the  finger  in  tlie  canal,  which  at  the 
same  time  protects  the  cord,  is  made  to  penetrate  the  same  parts  as  are  pierced 
by  the  needle  in  Wood's  operation  as  well  as  the  invaginated  subcutaneous 
tissue,  and  it  is  finally  made  to  emerge  at  the  incision  in  the  scrotum.  In 
this  way  the  parts  are  thoroughly  brought  together  and  held  in  position.  Tlx- 
instrument  is  left  in  for  about  a  week,  till  some  inflammatory  swelling  is  per- 
ceptible around  it.  The  instrument  must  be  suited  to  the  size  of  the  patient. 
Up  to  1882,  Spanton  had  operated  on  51  cases  without  an  accident,  and  with 
most  satisfactory  results.  It  is  especially  adapted  to  young  subjects  with 
recent  hernias,  especially  when  of  the  congenital  variety. 

The  Open  Operation. — Since  the  introduction  of  the  antiseptic  method 
of  treating  ^vounds  the  old  operation  of  ligature  of  the  neck  of  the  sac  and 
cutting  it  away  has  been  revived  and  practised  with  great  success.    In  1871 
Sir  Joseph  Lister  reported  two  cases  in  which  he  cut  down  upon  a  hernial  sac 
and  closed  the  abdominal  opening  with  catgut  sutures.    Experience,  however, 
showed  that  suture  of  the  ring  alone  was  not  enough  to  effect  a  cure.  Since 
then  Annandale,  Banks,  Czerny,  Ball,  Macewen,  and  many  others  have  devised 
various  proceedings  having  the  common  object  of  obUterating  the  neck  of  the 
sac  and  narrowing  the  dilated  ring.    The  operation  as  perfonned  by  Banks- 
may  be  taken  as  a  type,  and  the  v  arious  modifications  of  other  operatoi-s  may 
be  subsequently  noticed.    The  operation  is  thus  performed.    The  whole  area 
having  been  cleaned  with  soap  and  water  followed  by  tui-pentine  to  remove 
grease,  and  spirit  to  remove  the  turpentine,  is  covered  Avith  a  towel  soaked  in 
carbolic  lotion  (1  in  20)  for  an  hour  before  the  operation.    A  free  incision  is 
then  made,  reaching  from  about  one  inch  above  the  external  abdominal  ring  to 
near  the  bottom  of  the  sac.    The  dissection  is  then  carefully  carried  down  to 
the  sac,  all  bleeding  vessels  being  secured  as  they  are  cut,  and  great  care  being 
taken  that  the  sac  itself  is  exposed  in  the  whole  length  of  the  wound,  and  that 
one  of  the  coverings  be  not  mistaken  for  it.    The  sac  is  then  very  carefully 
dissected  out  with  as  little  damage  to  the  scrotal  tisues  as  possible.    It  will 
usually  be  found  to  be  slightly  adherent  to  the  tunica  vaginalis,  requiring 
some  careful  dissection  to  separate  it.    The  cord  must  be  early  sought  for  and 
separated  from  the  sac.    The  vas  deferens  can  easily  be  recognized  by  its 
cord-like  feel,  and  must  be  kept  in  view  during  the  whole  operation.  The 
sac  being  completely  separated  is  emptied  of  its  contents  if  they  are  re- 
ducible, and  opened  to  make  sure  that  it  is  really  empty.    If  omentum  is 
present  in  the  sac  and  is  irreducible,  cither  from  its  size  or  from  the  presence 
of  adhesions,  it  must  be  cut  away  in  the  manner  already  described  (p.  828), 
and  the  pedicle  reduced  into  the  abdominal  cavity.    The  sac  is  then  drawn 
well  down  and  ligatured  as  high  up  as  possible,  so  that  the  inner  aspect  of  the 
peritoneum  may  be  smooth  and  not  present  a  pouch,  which  might  favour  the 
formation  of  a  fresh  hernia.  The  ligature  niay  be  of  chromic  catgut  or  of  fine 
cai-bolised  silk.    The  sac  below^  the  ligature  is  then  cut  away.    The  next  step 
in  the  operation  is  to  close  the  pillars  of  the  ring  by  sutures.    These  must  be 
introduced  by  means  of  a  curved  needle  guided  by  the  finger  passed  into  the 
canal.    The  sutures  should  get  a  firm  hold  on  each  side  of  the  ring,  and  three 
or  four  may  be  required  according  to  the  size  of  the  aperture.    "WHiile  passing 
the  sutures  care  nnist  be  taken  not  to  injure  the  cord,  which  must  be  kept  out 
of  the  way  with  the  finger,  and  the  situation  of  the  epigastric  artery  should  be 
felt  for  lest  it  be  punctured  by  the  needle.    The  sutures  may  be  of  carbolised 
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silk,  kangaroo  tendon,  or  catgut.  Banks  uses  silver  wire,  which  he  ties  in  a 
single  knot  and  cuts  very  close,  so  as  to  leave  no  projecting  ends,  and  allows 
to  heal  into  the  wound. 

In  congenital  hernia  the  sac  must  be  cut  across,  leaving  the  lower  part  to 
fonu  a  tunica  vaginalis.  This  may  be  closed  by  catgut  sutures.  The  upper 
part  is  then  separated  from  the  cord  and  treated  as  above  described. 

After  the  operation  an  absorbent  antiseptic  dressing  should  be  applied  and 
covered  with  a  piece  of  jaconetfce  or  other  thin  waterproof  material,  with  a  hole 
through  which  the  penis  should  be  drawn,  so  that  the  di-essing  shall  not  be 
soiled  during  micturition. 

The  chief  modifications  of  the  operation  above  described  are  first  in  the 
treatment  of  the  sac,  and  secondly  in  the  closure  of  the  ring.  In  the  first 
place  many  Surgeons  content  themselves  with  ligaturing  the  neck  of  the  sac 
and  dividing  it  below  the  ligature,  leaving  the  fundus  undisturbed  in  the 
scrotum.  This  certainly  greatly  simplifies  the  operation,  and  the  part  of  the 
sac  left  behind  seems  to  give  no  trouble  in  the  after-treatment,  k.  E.  Barker 
after  ligaturing  the  neck  of  the  sac  with  fine  silk  and  dividing  it  below  passes 
the  two  ends  of  the  ligature  through  the  borders  of  the  ring  as  high  up  as 
possible,  and  thus  fixes  the  stump  of  the  sac,  and  at  the  same  time  the  ligature 
serves  as  the  highest  stitch  in  closing  the  ring.  Macewen  after  dissecting  out 
the  sac  and  emptying  it,  inserts  the  index  finger  outside  the  sac  till  it  reaches 
the  internal  ring  and  separates  the  peritoneum  from  the  abdominal  wall  for 
about  half  an  inch.  He  then  inserts  a  long  catgut  suture  into  the  distal 
extremity  of  the  sac  ;  the  free  end  of  this  is  then  passed  in  a  proximal  direc- 
tion several  times  through  the  sac,  so  that  when  pulled  upon  the  sac  is  folded 
upon  itself  like  a  curtain  ;  it  is  then  passed  by  means  of  a  needle  through  the 
inguinal  canal  and  made  to  penetrate  the  abdominal  muscles  about  an  inch 
above  the  level  of  the  internal  ring.  By  pulling  on  this  thread  the  sac  is 
folded  upon  itself  and  dragged  into  the  inguinal  canal,  the  part  that  was  the 
fundus  being  highest  up.  It  is  finally  fixed  in  this  position  by  passing  the 
end  of  the  thread  several  times  through  the  superficial  layers  of  the  muscles. 
The  pad  thus  formed  helps  to  obliterate  the  inguinal  canal.  The  ring  is 
afterwards  closed  with  sutures.  Ball,  of  Dublin,  has  recommended  twisting 
the  stump  of  the  sac  four  or  five  times  with  torsion-forceps  as  a  means  of  more 
certainly  occluding  it. 

In  closing  the  ring  silk,  catgut  and  wire  have  been  used.  Perhaps  silk  is  the 
best,  as  it  is  not  too  early  absorbed,  and  can  be  rendered  aseptic  with  great 
ease  and  certainty.  Most  Surgeons  simply  pass  the  sutures  through  each  side 
of  the  ring  without  paying  any  special  attention  to  the  structures  pierced  by 
the  needle,  care  being  merely  taken  to  avoid  injury  to  the  cord  either  by 
puncture  or  by  strangulation  from  too  tight  closure  of  the  ring.  Macewen 
first  passes  a  thread  through  the  conjoined  tendon,  leaving  two  free  ends 
superficially  and  a  loop  behind.  The  free  ends  are  then  passed  through  the 
aponeurosis  of  the  external  obhque  in  the  outer  side  of  the  ring.  By  tying 
these  the  canal  is  very  completely  closed. 

I'he  Results  of  the  open  operation  have  generally  been  very  satisfactory. 
Thus  Macewen  records  49  cases  of  radical  cure,  and  Barker  41  without  a 
death.  Banks's  statistics  also  show  that  the  operation,  when  undertaken  in 
uncomplicated  cases,  is  very  successful.  It  must  not  be  assumed,  however,  that 
it  is  free  from  danger,  and  should  be  indiscriminately  recommended  in  all  cases. 
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Banks  lays  down  the  rule,  which  is  undoubtedly  a  wise  one,  that  it  should 
never  be  undertaken  when  tlie  hernia  can  be  kept  up  without  serious  discom- 
fort by  a  truss.  In  strangulated  hernia,  if  the  gut  is  sound  and  the  patient 
not  too  much  exhausted,  the  operation  should  always  be  completed  by  a 
radical  cure. 

Of  the  methods  of  operating  above  described,  the  open  method  is  probably 
the  easiest  and  the  most  certain.  Wutzer's  operation  is  uncertain,  and  is  now 
practically  abandoned.  Wood's  operation,  although'  very  successful  in  the 
hands  of  the  inventor,  has  never  been  very  generally  adopted  ;  and  the  same 
may  be  said  of  Spanton's.  The  open  method  is  easy  of  performance,  and  with 
proper  attention  to  antiseptic  treatment,  is  sufficiently  free  from  danger  to  be 
preferable  to  all  others. 

Operation  for  Strangulated  Inguinal  Hernia. — "When  the  hernia  is 
strangulated,  if  the  taxis  properly  employed  in  the  direction  of  the  canal  have 
failed,  the  operation  must  be  performed  in  the  following  way.    The  pubes 
having  been  shaved,  the  patient  should  be  brought  to  the  edge  of  the  bed  ; 
and  the  Surgeon,  having  the  skin  covering  the  external  ring  well  pinched  up, 
divides  the  fold  in  the  usual  way,  by  an  incision  tw-o  inches  in  length,  com- 
mencing about  half  an  inch  above  the  external  abdominal  ring.    Should  any 
spouting  vessel,  as  the  external  pudic,  be  divided  in  this  incision,  it  must  be 
secured  at  once.    The  Surgeon  then  proceeds  with  the  section  through  the 
subcutaneous  structures  ;  he  will,  in  many  cases,  find  the  superficial  fascia 
considerably  thickened,  particularly  if  the  patient  have  long  worn  a  truss. 
He  divides  this  structure  in  the  line  of  the  external  incision,  and  then  exposes 
the  intercolumnar  fascia,  which  will  also  generally  be  found  thickened,  and 
incorporated  with  the  superficial  fascia.    In  many  cases,  the  intercolumnar 
fibres  will  be  found  condensed  into  a  thick  and  broad  fillet,  which  limits  the 
further  extension  of  the  ring,  and  produces  an  evident  constriction  upon  the 
neck  of  a  large  inguinal  hernia.    An  opening  should  be  carefully  made  into 
the  fascia,  a  grooved  director  passed  under  the  edge  of  the  ring,  and  this  slit 
up.    In  some  cases,  though  but  very  rarely,  it  will  now  be  found  that  the  hernia 
may  be  reduced,  its  strangulation  depending  on  the  constriction  of  the  margins 
of  this  aperture  ;  most,  commonly,  however,  the  stricture  is  situated  deeper  than 
this.    The  cremasteric  fascia,  which  is  generally  considerably  thickened,  is  now 
exposed,  when  its  fibres  will  be  found  to  form  a  kind  of  reticulated  mesh  over 
the  hernial  tumour.    This  structure  must  be  carefully  divided  upon  a  director, 
when  the  trausversalis  fascia  and  subserous  areolar  tissue,  o\: fascia  propria,  will 
be  laid  bare.    This  structure  is  usually  thickened  and  vascular,  and  not  unfre- 
quently  the  stricture  appears  to  be  situated  in  it,  or  in  a  kind  of  condensed  ring 
formed  by  the  incorporation  of  it  with  the  meshes  of  the  cremaster.    If  it  be 
found,  after  the  division  of  these  fasciae,  that  the  hernia  can  be  reduced,  it 
would  be  unnecessary  to  lay  open  the  sac.    If,  however,  as  will  happen  in  the 
majority  of  instances  in  inguinal  hernia,  it  be  found  that  the  stricture  is  in  the 
neck  of  the  sac  itself,  occasioned  by  a  condensation,  constriction,  and  pucker- 
ing of  it,  the  sac  must  be  carefully  opened  at  its  anterior  pait,  the  finger  intiM 
duced,  and  the  stricture  divided  from  within,  by  pressing  the  finger-nail  under 
it,  and  cautiously  sliding  the  hernia-knife  along  this.    It  is  an  established  rule 
in  surgery,  that  this  division  should  be  effected  in  a  direction  immcdiakly  vp- 
toards,  so  that  it  may  lie  parallel  with  the  epigastric  vessels,  whether  it  be 
situated  upon  the  inner  or  outer  side  of  these.    It  is  true  that,  if  the  Surgeon 
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could  be  sure  that  he  had  to  do  with  an  oblique  inguinal  hernia,  he  might 
safely  divide  the  stricture  outwards  ;  or,  if  he  were  certain  that  the  protrusion 
was  of  the  direct  kind,  he  might  make  the  section  inwards  ;  but,  as  it  commonly 
happens  that  he  cannot  determine  with  absolute  certainty  upon  which  variety  of 
hernia  he  is  operating,  he  adopts  the  safer  plan  recommended  by  Sir  A.  Cooj)er 
and  Sir  W.  Lawrence,  of  cutting  upwards  from  the  middle  of  the  ring  parallel 
to  the  epigastric  vessels.  After  the  hernia  has  been  reduced  the  ring  may 
be  closed  in  proper  cases,  as  already  described. 

The  Seat  of  Stricture  in  inguinal  hernia  will  thus  be  seen  to  differ  in 
different  cases  ;  and  in  some  instances  it  exists  in  two  situations.  I  think  it 
most  commonly  occurs  in  the  neck  of  the  sac,  owing  to  contraction  and  elonga- 
tion of  it,  with  condensation  of  the  subserous  areolar  tissue  lying  immediately 
upon  it.  In  other  cases,  though  much  more  rarely,  it  seems  to  be  formed  by  a 
thickening  of  the  transversalis  fascia  in  the  inner  ring,  but  altogether  outside 
the  sac.  Occasionally  it  is  met  with  in  some  part  of  the  canal,  at  the  lower 
edge  of  the  internal  oblique,  but  much  more  frequently  at  the  external  abdominal 
ring.  In  many  cases  there  is  very  tight  constriction  in  this  situation,  as  well 
as  in  the  deeper  portions  of  the  canal,  or  at  the  inner  ring  ;  hence,  after  the 
division  of  any  stricture  at  the  external  abdominal  ring,  the  deeper  portions  of 
the  canal  should  always  be  carefully  examined  before  any  attempt  is  made  to 
put  the  hernia  back. 

The  Operation  for  an  Incomplete  Inguinal  Hernia  requires  to  be  con- 
ducted in  the  same  way  as  that  which  has  just  been  described,  except  that  the 
incision  need  not  be  quite  so  long,  and  should  not  extend  beyond  the  external 
ring.  After  this  has  been  laid  open,  and  the  tendon  of  the  external  oblique 
slit  up,  a  flat  du'ector  must  be  passed  under  the  lower  edge  of  the  internal 
oblique,  which  must  be  carefully  divided  ;  should  the  stricture  not  be  relieved 
in  this  way,  and  the  sac  require  to  be  laid  open,  the  deep  section  must  be  made 
in  the  same  way  and  in  the  same  direction  as  has  already  been  described. 

In  Inguinal  Herniae,  containing  either  the  Caecum,  the  Sigmoid 
Flexure  of  the  Colon,  or  the  Urinary  Bladder,  the  protruded  viscera  are 
only  partially  covered  by  peritoneum  ;  hence,  in  operating  upon  such  hernise, 
when  strangulated,  care  must  be  taken  that  the  contents  be  not  wounded,  which 
is  apt  to  occur  if  the  Surgeon  divide  the  parts  without  due  caution,  not  sus- 
pecting himself  to  have  reached  the  neighbourhood  of  the  viscus,  but  believing 
that  he  has  met  with  a  sac  which  does  not  exist.  As  the  protruded  parts  are 
generally  adherent  in  these  cases,  the  Surgeon  must  content  himself  with 
leaving  them  unreduced  after  the  division  of  the  stricture  ;  in  such  circum- 
stances it  has  happened  that  the  protrusion  has  ultimately  been  drawn  back 
into  the  abdomen  by  some  natural  action  of  the  parts. 

Operations  for  strangulated  inguinal  hernia  are  required  during  a  greater 
range  of  ages  than  those  for  any  other  kind  of  protrusion,  I  have  operated 
successfully  for  congenital  hernia  in  infants  less  than  six  weeks  old,  and  for 
ordinary  oblique  inguinal  hernia  at  seven  weeks  and  at  four  months  of  age  ; 
land  the  operation  has  been  done  on  centenarians.  When  small  and  recent, 
the  protrusion  usually  consists  of  intestine  only  ;  when  large,  it  commonly 
contains  omentum  as  well.  The  treatment  of  these  contents,  and  the  after- 
management  of  the  case,  must  be  conducted  in  accordance  with  the  rules  laid 
down  at  p.  821  et  seq.,  Vol.  II, 

Hernia  in  the  Tunica  Vaginalis,   Congenital  Inguinal  Hernia.  In 
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Fig.  814. — Cougenital 
Hernia. 


the  fcetns  the  testis  originally  lies  below  the  kidney,  and  as  it  descends  in  the 
later  months  of  intva-uterine  life  into  the  inguinal  canal  and  scrotum,  it  pulls 
down  a  prolongation  of  the  peritoneum  resembling  a  hernial  sac  known  as  the 
processus  vaginalis  testis.  This  may  be  divided  into  two  parts,  the  funicular 
or  that  which  corresponds  to  the  cord,  and  the  testicular  or  that  which  covers 

the  body  of  the  testis.  The  funicular  portion  normally 
becomes  obliterated,  and  is  finally  represented  by  a 
delicate  thread  of  fibrous  tissue  amongst  the  structures 
of  the  spermatic  cord,  while  the  unobliterated  testi- 
cular portion  forms  the  tunica  vaginalis  testis.  It 
occasionally  happens  that  the  funicular  portion  of  the 
processus  vaginalis  testis  is  not  obliterated,  and  thus  a 
communication  remains  between  the  general  canity 
of  the  peritoneum  and  the  tunica  vaginalis.  Along 
this  unobliterated  processus  vaginalis  testis,  the  gut 
and  omentum  may  descend  into  the  tunica  vaginalis, 
and  thus  constitute  the  condition  known  as  congenital 
inguinal  hernia.  It  therefore  differs  from  ordinary 
inguinal  hernia  in  the  fact  that  the  sac  is  not  a  new 
formation.  The  hernia  is  necessarily  oblique,  following 
the  course  of  the  cord.  When  the  testicle  has  imperfectly  descended  into 
the  scrotum,  the  hernia  may  remain  in  the  groin,  but  most  commonly  it 
reaches  the  scrotum.  Its  occurrence  is  supposed  in  some  cases  to  be 
favoured  by  an  abnormally  long  mesentery,  but  this  is  doubtful. 

Hernia  in  the  tunica  vaginalis,  though  usually  called  "  congenital,"  is  rarely 
so  in  reahty  ;  the  tendency  is  congenital,  but  the  disease  is  not.  It  not  unfre- 
quently  happens,  it  is  true,  that  these  hernise  show  themselves  early  in  life,  in 
infants  a  few  weeks  or  months  old  ;  though  even  at  these  ages  the  funicular 
prolongation  of  the  peritoneum  may  be  so  completely  occluded  that  the  hernia 
which  occurs  is  of  an  ordinary  character.  ISTot  unfrequently,  however,  the 
hernia  does  not  take  place  until  a  considerably  later  period  of  life  than  this, 
and  may  suddenly  happen  in  the  adult ;  thus  Velpeau  relates  instances  in  which 
it  occurred  for  the  first  time  between  the  ages  of  eighteen  and  twenty-five.  I 
have  operated  on  a  man  thirty-five  years  of  age,  in  whom  this  kind  of  hernia 
occurred  for  the  first  time  when  he  was  twelve  years  old  ;  and  some  years  ago 
at  the  Hospital,  on  a  man  about  fifty,  in  whom,  on  the  most  careful  inquiry,  it 
would  appear  that  the  protrusion  had  not  shown  itself  until  he  was  about 
thirty  years  of  age. 

Signs  and  Diagnosis. — The  signs  of  hernia  in  the  tunica  vaginalis  closely 
resemble  those  of  the  ordinary  oblique  ;  most  conamonly,  however,  if  scrotal, 
the  tumour  is  much  rounded,  and  the  neck  feels  naiTow  and  constricted.  The 
testis,  also,  cannot  be  felt  distinct  and  separate  from  the  tumour,  but  is  sur- 
rounded by,  and,  as  it  were,  buried  in  the  substance  of  the  hernia,  through 
which  it  may  sometimes  be  felt  at  the  lower  and  back  part  of  the  scrotum.  In 
an  ordinary  inguinal  hernia,  the  tenser  the  sac  the  more  clearly  is  the  testicle 
seen  and  felt  outside  it.  In  a  congenital  hernia,  if  the  sac  is  tense  the  testicle 
cannot  be  felt  at  all.  On  inquiry,  also,  it  will  sometimes  be  found  cither  that 
the  hernia  has  existed  in  childliood,  or  that  the  testis  is  still  in  the  canal,  or  has 
descended  later  than  usual.  A  hernia  of  the  tunica  vaginalis  may  be  associated 
with  a  congenital  hydrocele.    In  these  cases,  after  the  fluid  has  been  returned 
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into  the  peritoneal  cavity  by  directing  the  patient  to  lie  on  his  back  and 
raising  the  scrotum,  the  portion  of  protruded  gut  may  be  felt  and  recognized 
by  its  gurgle  and  upward  slip  when  reduced.  This  hernia  may  be  associated 
with  the  testis,  either  undescended  or  lying  at  the  external  abdominal  ring. 
In  the  first  case,  the  hernia  is,  of  course,  incomplete  ;  in  the  second,  it  is 
scrotal.  When  incomplete,  the  diagnosis  may  be  made  by  feeling  a  soft 
swelling  with  the  ordinary  hernial  signs  above  the  small  and  hardened  testis. 

"When  symptoms  of  strangulated  hernia  occur  in  a  person  in  whom  the  testes 
have  not  descended  into  the  scrotum,  very  great  difficulty  may  be  experienced 
in  effecting  an  exact  diagnosis.  In  such  cases  as  these,  an  oblong  or  rounded 
tumour,  tense  and  painful,  will  be  found  to  occupy  the  inguinal  canal,  not 
passing  beyond  the  external  ring,  with  some  abdominal  tenderness,  and  possibly 
nausea  and  constipation.  The  question  here  arises  as  to  the  nature  of  this 
tumour.  Is  it  simply  an  inflamed  undescended  testis  ;  or  is  it  an  undescended 
testis,  inflamed  or  not,  as  the  case  may  be,  having  a  knuckle  or  loop  of 
strangulated  intestine  lying  behind  it  ? 

AYhen  the  tumour  consists  simply  of  an  inflamed  undescended  testis,  the 
pain  will  be  of  that  pecuhar  character  which  is  indicative  of  orchitis,  and  the 
constitutional  symptoms  of  strangulation,  however  simulated  for  a  time,  will 
not  be  persistently  present.  The  following  case  is  a  good  illustration  of  this 
condition.  A  man,  aged  about  forty,  said  to  be  labouring  under  strangulated 
hernia,  was  sent  up  from  the  coimtry  for  operation.  On  being  called  to  him, 
I  found  the  house-surgeon  attempting  the  reduction  of  the  tumour  in  the  hot 
bath  ;  but  as  soon  as  I  felt  the  swelling,  I  was  convinced,  from  its  hard,  solid, 
and  irregular  feel,  that  it  was  not  a  hernia.  On  inquiring  into  the  history  of. 
the  case,  it  appeared  that  the  patient  had  for  the  previous  two  days  suffered  from 
occasional  vomiting,  and  had  been  constipated  ;  that  the  tumour  in  the  groin 
had  not  appeared  suddenly,  though  it  had  enlarged  with  great  rapidity  ;  that 
it  was  excessively  painful  ;  and  that  he  had  always  worn  a  truss  for  a  supposed 
rupture  on  that  side,  until  the  last  few  weeks,  when,  in  consequence  of  the 
instrument  brealdng,  he  had  discontinued  it.  On  examining  the  groin  care- 
fully, a  tumour  about  as  large  as  the  fist  was  found  in  the  right  inguinal  canal ; 
it  was  tender  to  the  touch,  hard,  and  irregular  at  the  upper  and  outer  part,  but 
somewhat  soft  and  fluctuating  below  ;  when  the  finger  was  passed  into  the 
external  ring,  the  outHne  of  the  tumour  could  be  very  distinctly  felt  in  the 
canal.  There  was  no  impulse  in  it  on  coughing,  but  there  was  some  abdominal 
tenderness  on  that  side.  The  right  testis  was  not  in  the  scrotum.  I  ordered 
the  man  to  be  bled,  the  tumour  to  be  leeched,  and  salmes  administered  ;  under 
this  treatment  the  case  did  well.  When  a  knuckle  of  strangulated  intestine 
hes  behind  and  above  the  testis,  still  retained  above  the  external  ring,  the 
symptoms  of  strangulation  will  be  violent  and  persistent ;  and  this,  even 
though  the  tumour  present  but  little  the  feel  or  the  ordinary  character  of  a 
hernia.  In  fact,  in  such  a  case,  the  Surgeon  is  guided  by  the  character  of  the 
general  symptoms,  and  not  by  those  of  the  local  tumour.  In  a  case  of  this 
kind  to  which  I  was  called,  there  could  be  felt  behind  and  above  an  inflamed 
and  swollen  testicle  which  lay  at  the  external  abdominal  ring,  a  small,  hard, 
round  tumour  in  the  upper  portion  of  the  canal.  As  symptoms  of  strangula- 
tion were  urgent,  this  was  cut  down  upon,  the  anterior  wall  of  the  canal  was 
incised,  and  the  tunica  vaginalis,  much  distended  with  fluid,  was  laid  open, 
when  a  small  knuckle  of  intestine  was  found  lying  at  its  upper  part,  very 
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tightly  constricted  by  the  inner  ring.  But  in  other  cases  the  diagnosis  is  not 
BO  easy  ;  the  whole  tumour  lying  in  the  canal  feels  smooth,  elastic,  and 
uniform,  so  that  no  manual  examination  can  enable  the  Surgeon  to  say  witli 
certainty  whether  the  tumour  is  an  inflamed  testis  surrounded  by  fluid  in  a 
distended  tunica  vaginalis,  or  whether  there  is  a  loojo  of  intestine  lying  above 
an  undescended  testis.  In  such  cases  as  these,  however,  the  Surgeon  is  guided 
in  the  course  he  should  adopt  by  the  symptoms.  If  these  indicate  strangula- 
tion of  intestine  he  should,  without  further  delay,  cut  down  on  the  tumour 
and  examine  its  nature.  If  it  be  hernial  in  part,  the  internal  ring  will  requiiv 
division,  the  intestine  must  be  reduced,  and  the  testis  put  back  in  the  canal. 

The  Treatment  of  Congenital  Hernia  consists  in  the  reduction  of  tb 
tumour,  and  the  application  of  a  proper  truss,  the  pad  of  which  should 
compress  the  whole  length  of  the  inguinal  canal.  In  children,  a  radical  cure 
may  be  eflPected  in  this  way  ;  but,  in  order  to  accomplish  this  desirable  result, 
the  truss  must  be  worn  for  several  years.  The  application  of  a  truss  with  an 
air-pad  will  in  many  instances  be  found  especially  useful,  as  it  applies  itself 
with  greater  exactness  than  an  ordinary  incompressible  one.  In  applying  the 
truss,  care  must  be  taken  not  to  compress  the  testis  if  undescended.  In  order 
to  avoid  this,  the  lower  end  of  the  pad  may  be  cut  out  so  as  to  be  concave,  and 
thus  press  down  the  testis  while  it  supports  the  hernia. 

When  strangulated,  congenital  hernia  does  not  commonly  admit  of  reduc- 
tion, and  thus  necessarily  renders  an  operation  imperative.  The  procedure  is 
more  commonly  required  for  this  kind  of  hernia  in  adults  than  in  infants. 
The  operation  is  the  same  as  that  for  obUque  inguinal  hernia,  but  the  parts 
concerned  are  usually  thinner,  the  tunica  vaginahs  serving  for  a  sac  :  hence 
more  caution  than  usual  is  required  in  these  cases.  The  sac  commonly 
contains  a  large  quantity  of  fluid,  clear  or  dark  in  colour,  according  to  the 
severity  of  the  strangulation.  The  stricture  will  always  be  found  in  the 
neck  of  the  sac,  at  which  point  it  is  often  constricted  by  a  sharp  narrow  ring  ; 
hence  it  is  useless  in  these  cases  to  endeavour  to  relieve  the  strangulation, 
without  laying  open  the  sac  and  dividing  its  neck  from  within.  The 
stricture,  in  fact,  appears  to  be  formed  by  the  imperfect  contraction  of  that 
portion  of  the  funicular  prolongation  of  the  peritonemn,  which  normally 
becomes  obliterated  before  birth,  and  establishes  the  separation  between  the 
two  serous  sacs  of  the  tunica  vaginalis  and  of  the  peritonemn.  As  the 
congenital  hernia  is  always  external  to  the  epigastric  vessels,  the  section  of 
the  stricture  may  be  done  with  perfect  safety  in  a  direction  upwards  and 
outwards,  though,  if  the  Surgeon  should  have  any  doubt  as  to  the  exact 
nature  of  the  case,  it  will  be  better  to  divide  the  stricture  directly  upwai-ds. 
The  reduction  of  the  contents  of  the  hernia  may  in  the  adult  be  prevented  by 
adhesions  in  the  neck  of  the  sac,  or  between  them  and  the  testis.  I  have 
found  both  the  gut  and  omentum  closely  incorporated  with  this  organ,  and 
requiring  some  nice  dissection  to  separate  them.  In  operating  upon  infants 
of  a  very  tender  age,  much  caution  will  necessarily  be  required,  on  account 
of  the  thinness  of  the  coverings,  their  tension,  and  the  small  size  of  the 
apertures.  The  narrow  ring  forming  the  strictm-e  may  often  in  these  cases  be 
ruptured  by  passing  a  director  under  it  and  stretching  it,  and  the  use  of  the 
knife  is  thus  avoided.  The  testis,  as  well  as  the  spermatic  cord,  the  veins  of 
which  are  excessively  turgid,  come  into  view,  and  will  usually  be  found  much 
congested,  and  of  a  black  or  bluish-black  colour. 
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A  species  of  congenital  hernia  has  been  met  with  in  thQ  female,  especially  in 
cliildren,  in  which  the  protrasion  takes  place  into  the  canal  of  Nuck,  wliich 
invests  the  round  ligament.  In  one  instance,  I  have  seen  a  double  inguinal 
hernia  in  a  girl  of  five  years  old.  It  is  of  extremely  rare  occurrence,  and 
requires  the  same  treatment  as  the  corresponding  disease  in  the  male. 

Encysted  Hernia  of  the  Tunica  Vaginalis,  or  Infantile  Hernia, 
as  it  has  been  somewhat  absm-dly  termed,  occurs  in  those 
cases  in  which  the  funicular  portion  of  the  tunica  va- 
ginalis is  partly  obstructed  by  a  septum,  or  by  being  con- 
verted into  filamentous  tissue,  but  in  such  a  way  as  to 
leave  a  pouch  above,  which  is  protruded  down  behind  or 
into  the  tunica  vaginalis,  so  that  it  lies  behind  this  cavity 
(Fig.  815).  There  are  no  characters  by  which  the  en- 
cysted can  be  distinguished  from  the  ordinary  congenital 
hernia.  If  it  should  become  strangulated,  it  must  be 
borne  in  mind  that  during  the  operation  the  tunica 
vaginalis  will  first  be  opened  ;  no  hernia  will  be  seen 
here,  bat  the  tumour  lies  behind  this  sac,  and  requires  ,      „  , 

I      T        ,   T   •   ^     i.T-         1    i-i      in  1  t        815.— Infantile  Hernia. 

to  be  dissected  into  through  the  double  serous  layer  of 

which  it  is  composed.     The  stricture  will  probably  be  in  the  neck,  and 

requh'es  to  be  divided  in  the  usual  way. 

FEMOKAL  HERNIA. 

By  Temoral  Hernia  is  meant  a  protrusion  that  escapes  under  Poupart's 
ligament,  and  enters  the  sheath  of  the  vessels  internally  to  the  femoral  veiu. 
This  hernia  passes  down  the  innermost  compartment-  of  the  sheath,  which 
is  occupied  by  fat  and  lymphatics,  and  usually  contains  a  gland  or  two.  It 
passes  first  of  all  through  the  crural  ring,  where  it  has  G-imbernat's  ligament 


Fig.  817.— Femoral  Hernia  turning 
upwards. 

Fig.  816.— 1.  Femoral  Arteiy  ;  2.  Femoral  Vein  ;  3.  Innermost  Compartment  of  the  Slieatli  of  the  Vessels, 
into  wliicli  a  small  Hernia  is  protruding  ;  4.  Saplieua  Vein. 


to  its  inner  side  ;  the  septum  which  separates  the  femoral  vein  from  the 
inner  compartment  of  the  sheath  of  the  vessels,  to  its  outer  aspect  ;  Poupart's 
ligament  in  front ;  and  the  bone  behind  (Fig.  81G).  After  passing  through 
the  crural  ring,  it  enters  the  crural  canal,  which  extends  for  about  half  an  inch 
down  the  thigh  in  front  of  the  pectineus  muscle,  and  is  covered  by  the  iliac 
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prolongation  of  the  fascia  lata.  As  it  approaches  the  lower  corner  of  the 
saphenous  opening  where  the  canal  terminates,  it  passes  under  the  falciform 
process  of  the  fascia  lata,  and  out  upon  the  thigh  through  the  saphenous 
aperture  ;  here  it  expands,  becomes  rounded,  and  hns  a  tendency  to  tui-n 
upwards  over  Poupart's  ligament  (Fig.  817),  lying  in  this  way  upon  the  iliac 
region,  and  sometimes  even  ascending  to  some  distance  upon  the  anterior 
abdominal  wall.  In  the  descent  of  the  hernia  through  this  course,  it  first 
pushes  before  it  the  peritoneal  sac,  and  then  receives  an  investment  of  the 
subserous  areolar  tissue — the  septum  crurale,  a  mass  of  dense  areolar  tissue, 
containing  fat  and  lymphatics,  occupying  the  crural  ring.  This  septum  often 
becomes  incorporated  with  the  contiguous  portion  of  the  sheath,  thus  consti- 
tuting the  fascia  propria  of  this  hernia,  w^hich  is  commonly  thickened, 
laminated,  and  of  an  opaque  fatty  structure,  like  omentum.  As  the  hernia 
continues  to  descend,  it  comes  into  relation  with  the  cribriform  fascia,  which 
occupies  the  saphenous  opening  ;  and,  Instly,  it  pushes  before  it  the  integu-  ; 
mental  structures.  \ 
As  the  tumour  descends  through  this  course,  it  necessarily  comes  into 


Fig.  818.—:.  Femoral  Hernia  ;  2.  Femoral  Vein  ;  3.  Femoral  Artery,  giving  off,  4,  Common  Trunk  of 
Epigastric  and  Obturator  Arteries,  and  5,  Epigastric  Artcrj- ;  6.  Spermatic  Cord. 

relation  with  very  important  parts  (Fig.  818).  Thus  it  is  separated  from  the 
femoral  vein  solely  by  the  septum  of  the  sheath  of  the  vessels.  It  has  the 
epigastric  artery  above  and  to  its  outer  side  ;  and  the  spermatic  cord  in  the  male, 
or  the  round  ligament  in  the  female,  almost  immediately  above  it.  The  obturator 
artery,  when  arising  in  the  normal  manner  from  the  internal  iliac,  does  not  come 
into  relation  with  the  neck  of  the  sac  ;  but  when  it  takes  its  origin,  as  it  not 
unfrequently  does,  from  the  external  iliac,  the  epigastric,  or  the  common  femoral, 
it  may  have  important  relations  to  this  part  of  the  hernia.  Most  commonly, 
in  these  circumstances,  it  passes  to  the  iliac  or  outer  side  of  the  neck,  but 
occasionally  it  winds  round  its  inner  or  pubic  side,  coining  into  close  relation 
with  it  ;  and  then,  as  will  immediately  be  mentioned,  it  may  be  in  considerable 
danger  during  the  operation.    The  combination,  however,  of  this  particular 
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variety  of  the  obturator  artery  and  femoral  hernia,  is  a  very  uncommon  occur- 
rence ;  because,  in  the  first  place,  this  internal  distribution  of  the  artery  is 
rare  •  'and  when  it  does  occur,  as  it  usually  passes  directly  over  that  portion  of 
the  crural  ring  through  which  the  sac  would  protrude,  it  necessarily  strengthens 
this,  and  so  diminishes  the  chance  of  rupture. 

Contents— The  contents  of  a  femoral  hernia  are  usually  mtestinal,  and 
most  commonly  consist  of  a  portion  of  the  ileum.  Occasionally  omentum  is 
contained  within  the  sac,  but  seldom  in  large  quantity.  I  have,  however, 
several  times  had  occasion  to  operate  in  cases  of  old  femoral  hernia,  m  which 
it  became  necessary  to  remove  large  portions  of  adherent  omentum  ;  in  one, 
ten  and  a  half  ounces,  and  in  another  about  seven.  In  each  case  there  was 
a  small  knuckle  of  intestine  strangulated  behind  the  omentum.  ^  The  ovaries, 
Fallopian  tubes,  &c.,  have  been  met  with  in  this  variety  of  hernia. 

Signs.— The  signs  of  femoral  hernia  are  usually  well  marked.  They  consist 
.  of  a  tolerably  firm  and  tense  tumour,  of  a  rounded  shape,  situated  in  the 
o-roin,  to  the  inner  side  of  the  femoral  vessels,  and  to  the  outer  side  of  the 
spine'  of  the  pubes,  having  its  neck  under  Poupart's  ligament,  though, 
as  it  increases  in  size,  its  base  is  turned  above  that  structure  ;  sometimes, 
though  rarely,  it  passes  downwards  upon  the  thigh.  Its  size  varies  con- 
siderably ;  most  commonly  it  is  not  larger  than  a  walnut  or  a  pigeon's  egg, 
and  then  is  deeply  seated  in  the  angle  between  the  body  of  the  pubes  and  the 
femoral  vessels  ;  but  occasionally  it  may  attain  a  considerable  bulk,  as  large  as 
the  fist  or  a  French  roll.  When  large,  this  hernia  rises  up  above  Poupart's 
ligament,  and  extends  outwards  parallel  to  it,  so  that  it  assumes  an  elongated 
shape  ;  it  is  then  usually  somewhat  doughy  and  soft,  even  when  strangulated— 
very  different  from  the  excessively  tense  feel  that  it  has  when  small. 

In  some  rare  cases  the  femoral  hernia  has  been  found  lying  external  to  the 
vessels,  the  mouth  of  the  sac  being  between  them  and  the  iliac  spine.  In 
these  circumstances  strangulation  cannot  well  occur,  inasmuch  as  the  mouth 
will  be  the  widest  part  of  the  sac  ;  but,  as  Hesselbach  has  observed,  if  the 
fascia  ihaca  be  torn  by  the  pressure  of  the  tumour,  the  rupture  may  be  strangled 
in  the  aperture  thus  formed.  Should  an  operation  ever  be  required  in  such 
circumstances,  it  must  be  borne  in  mind  that  the  circumflex  ilii  artery  may  be 
in  some  danger. 

As  a  femoral  hernia  passes  out  through  the  crural  ring,  it  comes  into  very 
close  relation  to  the  femoral  vein,  being  separated  from  the  vessel  merely  by 
the  septum  which  divides  the  inner  from  the  middle  compartment  of  the 
femoral  sheath.  Were  it  not  for  this  septum,  as  Roser  has  observed,  the 
femoral  vein  would  be  compressed  by  the  tense  hernial  tumour  protruded 
between  it  and  Gimbernat's  ligament,  and  the  inevitable  consequence  would 
be  oedema  of  the  whole  lower  extremity.  As  the  hernia  pushes  down  in  the 
track  of  the  crural  canal,  it  can  make  no  impression  on  the  inner  or  on  the 
posterior  wall  of  the  canal— both  of  which  are  unyielding  ;  but,  pushing  the 
anterior  wall  upwards,  it  drags  upon  the  septum  on  the  outer  side  of  the  neck  of 
the  sac,  renders  this  tense,  and  thus  saves  the  femoral  vein  from  compression. 

Diagnosis.— The  diagnosis  of  femoral  hernia  is  not  always  easy.  When  the 
hernia  is  large,  and  more  particularly  when  it  rises  up  above  Poupart's  liga- 
ment, which  some  hernias,  even  of  very  moderate  size,  are  apt  to  do,  it  might 
at  first  be  mistaken  for  an  inguinal  rupture.  The  diagnosis,  however,  may 
usually  be  eflfected  by  ascertaining  the  relation  that  the  neck  of  the  sac  has  to 
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Poupart's  ligament,  the  inguinal  hernia  being  situated  alove,  the  femoral  leloiv 
this  cord.  When,  however,  a  small  femoral  hernia  in  a  fat  man  rises  upwards, 
so  as  to  lie  over  Poupart's  ligament,  it  resembles  very  closely  an  incomplete 
inguinal  hernia  ;  but  its  characters  may  be  determined  by  the  passage  of  the 
finger  up  the  inguinal  canal,  which  will  be  found  to  be  free,  and  the  hernia 
can  be  felt  only  through  its  posterior  and  inferior  wall.  In  the  female  the 
finger  cannot  be  passed  up  the  canal,  but  the  inguinal  hernia  will  descend  into 
the  labium,  and  may  thus  be  recognized  from  the  femoral,  which  lies  in  the 
upper  and  inner  part  of  the  thigh.  In  both  sexes  the  relation  of  the  neck  of 
the  sac  to  the  spinous  process  of  the  pubes,  which  can  always  be  felt  in  the 
fattest  subjects,  is  most  important  from  a  diagnostic  point  of  view.  In  femoral 
hernia  the  spine  is  to  the  inner,  in  inguinal  hernia  to  the  outer  side  of  the 
protrusion  ;  and,  should  a  patient  happen  to  be  the  subject  of  both  inguinal 
and  femoral  hernia  on  the  same  side,  the  spine  would  be  felt  between  the  two. 
After  reducing  a  femoral  hernia,  the  finger  can  sometimes  be  pushed  into  the 
inferior  aperture  of  the  crural  canal,  when  the  situation  and  sharp  outline  of 
the  falciform  process  will  determine  the  nature  of  the  opening  through  which 
the  protrusion  has  occurred. 

The  diseases  occurring  in  the  groin,  with  which  femoral  hernia  may  most 
readUy  be  confounded,  are — 1.  Enlarged  Lymphatic  Glands  in  this  situation. 
From  these  it  may  be  distinguished  by  the  absence  of  impulse  in  the  glandular 
tumour,  and  by  the  simultaneous  enlargement  of  several  glands.  A  small 
strangulated  hernia  may,  however,  co-exist  with  these  ;  being  covered  in  by 
them.  When  this  is  the  case,  and  the  local  signs  of  hernia  are  obscure, 
whilst  the  symptoms  of  strangulation  continue,  an  incision  should  be  made 
into  the  part,  and  the  dissection  carefully  carried  through  and  underneath 
the  glands,  with  the  view  of  determining  whether  the  hernia  exist  or  not. 
2.  A  small  Fatty  Ghrowth  has  been  met  with  in  the  crural  canal,  closely 
simulating  a  hernia.  The  want  of  impulse  on  coughing,  together  with  the 
doughy  character,  of  the  tumour,  will  enable  the  Surgeon  to  distinguish  it 
from  hernia.  3.  Psoas  Abscess,  as  it  leaves  the  abdomen  external  to  the 
vessels,  can  rarely  be  confounded  with  hernia.  It  may  be  further  distinguished 
by  its  fluctuating  feel,  by  its  soft  yet  semi-elastic  character,  and  by  the  general 
history  of  the  case.  The  impulse  on  coughing,  which  is  very  distinct  in  the 
abscess,  is  commonly  more  forcible  and  direct  than  that  of  a  hernia  ;  and 
although  the  purulent  collection  may  in  many  cases  be  squeezed  back  into 
the  abdomen  when  the  patient  lies  down,  yet  it  returns  without  a  gurgle, 
and  without  that  distinct  slip  which  accompanies  the  reduction  of  a  hernia, 
4.  Varix  of  the  Saplwm  Vein  is  in  some  danger  of  being  confounded  Avith 
hernia.  It  may,  however,  be  distinguished  from  this  by  the  impulse  in  it 
being  less  distinct  than  in  hernia,  and  by  the  enlargement  of  the  lower  part 
of  the  vein  being  marked  in  the  varix,  but  not  existing  in  the  rupture. 

Femoral  hernia  most  commonly  occurs  in  women,  and  very  seldom  under 
the  age  of  twenty  ;  differing  in  both  these  respects  from  the  inguinal  rupture. 
Sir  A.  Cooper  states  that  he  had  seen  only  three  cases  under  the  above  a.ge. 
It  very  seldom  becomes  strangulated  at  an  early  period  of  life,  even  when 
existing.  I  have  had  under  my  care  a  girl  of  nineteen  with  femoral  hernia, 
in  whom  strangulation  had  already  occurred  on  four  occasions;  reduction, 
however,  having  been  happily  effected  each  time. 

Treatment. — The  treatment  of  femoral  hernia,  when  it  is  reducible,  must 
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be  conducted  in  the  ordinary  way  by  the  application  of  a  proper  truss.  A 
cure,  however,  is  never,  I  believe,  effected  by  the  pressure  of  a  pad,  as  some- 
times happens  in  inguinal  hernia ;  owing  probably  to  the  rigidity  and  m- 
compressibility  of  the  tendinous  and  aponeurotic  structures  through  which 
this  rupture  protrudes.  It  is  of  ten- difficult  to  keep  this  form  of  hernia  up 
by  means  of  a  truss.  The  best  instrument  for  this  purpose  is  the  Mocmam 
truss,  which  I  have  found  to  succeed  when  all  others  have  failed.  When  the 
hernia  is  kreducible,  it  should  be  supported  by  a  truss  with  a  concave  pad. 

Treatment  of  Strangulated  Femoral  Hernia.— When  a  femoral  rupture 
is  strangulated,  reduction  should  be  effected  either  by  taxis  or  by  operation  as 
speedily  as  possible,  gangrene  ensuing  more  rapidly  in  this  than  in  any  other 
form  of  hernia.  In  attempting  taxis,  the  structures  in  the  groin  should  be 
well  relaxed  by  flexing  the  thigh  upon  the  abdomen,  and  abducting  it,  which 
relaxes  the  margin  of  the  saphenous  opening  ;  if  it  do  not  succeed  with  the 
assistance  of  the  means  recommended  at  p.  813,  Vol.  II.,  the  operation  should 
be  proceeded  with  at  once.  In  a  large  proportion  of  oases  it  is  possible  to 
relieve  the  strangulation  without  opening  the  sac,  as  the  stricture  is  most 
often  occasioned  by  the  pressure  of  the  sharp  edge  of  Gimbernat's  ligament. 
Most  Surgeons  recommend  that  this  should  be  divided,  but  some  advise  that 
the  division  should  be  made  at  the  junction  of  Gimbernat's  and  Poupart's 
ligaments,  dividing  at  the  same  time  the  fibres  of  the  superior  cornu  of  the 
falciform  border  of  the  saphenous  opening  which  are  attached  to  Gimbernat's 
hgameut,  and  were  first  described  by  Hey,  under  the  name  of  "  the  femoral 
ligament"  (1803).  Hey,  subsequently  (1814),  dropped  this  designation,  but 
these  fibres  are  still  sometimes  called  "Hey's  ligament." 

It  is  in  this  situation  that  both  Lawrence  and  Hey  recommended  the 
incision  to  be  made.  In  operating  for  femoral  hernia,  I  have  certainly  most 
frequently  found  the  stricture  still  to  continue  after  the  division  of  these 
ligamentous  structures,  and  to  be  occasioned  by  the  deep  crural  arch  which 
forms  in  many  cases  a  very  distinct  narrow  and  glistening  band  lying  across 
the  neck  of  the  sac  in  the  fascia  propria  of  the  hernia ;  and  I  agree  with 
Sir  A.  Cooper  that  the  neck  of  the  sheath  is  the  common  seat  of  strangulation 
in  femoral  hernia.  The  bands  forming  the  deep  crural  arch  are  probably 
thickened  in  old  herniEe  from  the  pressure  of  the  truss  and  the  contents  of  the 
sac.  In  order  to  expose  them  it  is  commonly  necessary  to  draw  the  neck  of 
the  sac  well  down,  when  they  will  be  seen  deeply  to  indent  and  constrict  it. 

In  operating  for  strangulated  femoral  hernia  with  proper  antiseptic  pre- 
cautions the  danger  is  in  no  way  increased  by  opening  the  sac ;  but  should  the 
Surgeon  be  obliged  to  operate  in  an  emergency  without  the  means  of  carrying 
out  efficient  antiseptic  treatment,  it  is  wiser  if  possible  to  relieve  the  stricture 
without  wounding  the  peritoneum. 

The  Operation  without  opening  the  Sac  may  be  most  conveniently 
performed  when  the  tumour  is  small  by  making  an  incision  by  transfixion 
along  the  inner  side  of  its  neck.  If  the  tumour  be  of  considerable  size  some 
Surgeons  prefer  to  expose  it  more  freely  by  an  i-shaped  incision,  the  vertical 
limb  of  which  passes  along  the  inner  side  of  the  sac  and  the  horizontal  limb 
parallel  to  Poupart's  ligament  and  immediately  below  it ;  but  this  extensive 
incision  is  rarely  if  ever  necessary.  In  whichever  way  the  first  incision  be 
made  the  dissection  must  next  be  carried  through  the  superficial  fascia,  and 
the  cribriform  fascia,  when  the  fascia  propria  (crural  sheath  and  septum 
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crurale  fused  together)  will  be  exposed  ;  in  some  cases,  especially  if  the  hernia 
be  a  large  one,  this  is  thin,  and  requii-es  to  be  carefully  slit  up  on  a  director. 
In  many  instances,  however,  it  is  so  dense,  laminated,  and  changed  in  struc- 
ture, as  scarcely  to  be  recognised  for  what  it  is.  It  not  unfrequently  happens 
that,  after  the  superficial  fascia  has  been  divided,  an  oval,  smooth,  and  firm 
body  is  exposed,  which  at  first  looks  like  the  hernial  sac,  or  a  lump  of 
omentum ;  this  is  in  reality  the  fascia  propria,  thickened  by  the  long- 
continued  pressure  of  the  truss,  and  congested  perhaps  by  the  attempts  at 
reduction  ;  and  in  the  midst  of  it,  the  sac  will  at  last  be  found,  after  the 
dissection  has  been  carried  through  several  layers  of  this  tissue.  Cysts  con- 
taining bloody  serum  may  occasionally  be  found  in  it,  and  then  the  difficulty 
in  the  recognition  of  the  structures  is  greatly  increased.  Though  the 
mobility  of  this  mass,  the  facility  of  tracing  its  neck,  and  the  roundness  of  its 
general  outline,  often  cause  it  to  be  mistaken  for  sac  or  omentum,  it  may  be 
distinguished  from  the  first  by  the  absence  of  the  characteristic  vessels  upon 
its  surface,  and  from  the  second  by  its  more  rounded,  solid  feel,  and  uniform 
appearance.  The  sac  having  been  clearly  exposed,  the  point  of  the  finger 
should  then  be  carried  to  the  inner  side  of  this,  well  under  the  fascia  propria. 
The  finger-nail  or  a  flat  director  may  then  be  insinuated  under  the  sharp  edge 
of  Gimbernat's  ligament,  which,  at  the  point  of  junction  with  Poupart's,  may 
be  divided  upwards  and  inwards  to  the  extent  of  a  line  or  two  by  means  of  a 
hernia-knife.  By  this  incision,  not  only  is  the  edge  of  Gimbernat's  and 
Poupart's  ligament  divided,  but  also  the  condensed  and  compressed  fascia 
propria  lying  between  the  sac  and  the  inner  side  of  the  crural  arch.  The 
reduction  may  now  be  attempted,  and  can  often  be  effected ;  should  any  obstacle 
exist,  the  neck  of  the  sac  must  be  well  drawn  down  and  exposed,  and  any 
transverse  bands  belonging  to  the  deep  crural  arch  which  may  be  situated 
upon  it  dissected  through  with  the  scalpel  and  forceps,  or  divided  on  a 
director.  These  bands  are  incorporated  with  the  fascia  propria  ;  and  when 
they  are  found,  it  is  usually  owing  to  the  Surgeon  not  having  exposed  the 
neck  of  the  sac  sufficiently  before  passing  his  nail  or  director  under  the 
stricture.  It  is  owing  to  the  incision  being  confined  to  the  constriction 
occasioned  by  the  superficial  crural  arch  only,  not  including,  as  it  ought  to 
do,  the  subjacent  condensed  fascia  propria.  Sometimes  this  condensed  and 
constricting  portion  of  the  fascia  propria  is  so  closely  incorporated  with  the 
neck  of  the  sac,  that  it  cannot  be  divided  without  opening  the  latter. 

In  the  ordinary  operation  in  which  the  sac  is  opened  the  early  steps  until  the 
sac  is  reached  are  the  same  as  above  described,  AVhen  the  sac  has  been  exposed 
it  must  be  very  carefully  opened,  there  being  often  very  little  if  any  fluid 
between  it  and  its  contents  ;  the  finger-nail  must  then  be  passed  under  the 
sharp  edge  of  the  stricture,  which  should  be  divided  in  a  direction  upwards 
and  inwards.  The  reason  why  this  line  of  incision  is  universally  chosen  is, 
that  it  is  the  only  direction  in  which  the  stricture  can  be  divided  without  risk 
of  inflicting  serious  injury  upon  neighbouring  parts.  If  the  section  be  made 
outwards,  the  femoral  vein  will  be  in  danger  ;  if  upwards  and  outwards,  the 
epigastric  artery ;  if  directly  upwards,  the  spermatic  cord :  hence  the  only 
direction  is  either  inwards,  or  upwards  and  inwards.  If  the  cut  be  made 
inwards,  the  sharp  edge  of  Gimbernat's  ligament  alone  will  be  divided,  and 
the  crural  arch  not  sufficiently  liberated.  But  if  the  division  be  made 
upwards  and  inwards,  the  tension  of  the  whole  of  the  arch  is  lessened ;  the  only 
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danger  that  can  occur  from  the  division  of  the  stricture  in  this  direction  is 
the  very  remote  one  of  wounding  the  obturator  artery,  when  it  takes  the 
anomalous  course  round  the  inside  of  the  neck  of  the  sac.  Guthrie  states 
that  he  has  known  some  of  the  best  Surgeons  in  London  to  lose  patients  by 
hsemorrhage  after  the  operation  for  femoral  hernia.  This  accident,  however, 
is  of  extremely  rare  occurrence,  and  might  in  a  great  measure  be  guarded 
against  by  slightly  blunting  the  edge  of  the  hernia-knife  before  dividing  the 
stricture,  so  that  the  tense  fibrous  bands  constituting  the  constriction  would 
yield,  while  the  arteiy  would  probably  escape,  being  pushed  before  the  blunted 
edge.  I  have,  however,  more  than  once  seen  blood  well  up  rather  freely  on 
the  division  of  the  stricture ;  but  it  has  ceased  spontaneously,  and  I  have 
aever  known  it  to  give  any  trouble.  If  the  division  of  the  stricture  be  limited 
to  a  line  or  two,  there  will  be  but  little  danger  of  wounding  the  vessel,  even 
when  it  takes  the  abnormal  course. 

The  best  means  of  arresting  the  bleeding  from  a  wound  of  an  abnormal 
obturator  can  hardly  be  said  to  be  certainly  determined.  A.  E.  Barker,  to 
whom  this  accident  happened  in  operating  on  a  patient  in  University  College 
Hospital,  successfully  arrested  the  hsemorrhage  by  pressure,  the  patient  dying 
from  gangrene  of  the  gut  four  days  after.  In  a  case  recorded  by  A.  H,  Corley, 
of  Dublin,  the  bleeding  was  very  free,  but  was  easily  controlled  by  passing  the 
forefinger  into  the  wound  and  grasping  the  abdominal  wall  between  it  and  the 
thumb.  A  curved  needle  was  accordingly  passed  in  through  the  ring  and  out 
immediately  above  Poupart's  ligament,  and  a  twisted  suture  applied  around  it. 
The  hsemon-hage  ceased,  and  did  not  recur.  The  patient  died  from  other 
causes,  and  the  post-mortem  examination  showed  the  obturator  arising  from 
the  epigastric  and  cut  opposite  the  neck  of  the  sac.  The  two  ends  had 
retracted  one  inch  apart,  the  distal  having  gone  so  far  in  the  direction  of  the 
obturator  foramen  that  any  attempt  to  reach  it  would  have  been  out  of  the 
question.  The  needle  was  found  to  have  passed  immediately  in  front  of  the 
proximal  end,  crossing  the  track  of  the  artery,  but  not  actually  including  it ; 
yet  the  traction  so  exerted  seems  to  have  been  enough  to  close  the  vessel,  as  it 
was  obhterated  by  a  clot.  The  distal  end  contained  no  clot.  Bartley,  in  the 
Annals  of  Anatomy  and  Surgery,  1881,  records  a  case  in  which  he  successfully 
ligatured  the  vessel  after  enlarging  the  wound  sufficiently  to  bring  it  into 
view.  The  patient  recovered.  Barker,  who  collected  the  records  of  16  cases 
of  this  accident,  states  that  in  6  a  ligature  was  applied.  Probably  the  best 
means  would  always  be  to  enlarge  the  wound  up  to  Poupart's  ligament,  and 
attempt  torsion  or  ligature.  The  artery  might  also  be  exposed  by  an  incision 
above  Poupart's  ligament,  like  that  for  ligature  of  the  external  iliac  by  Cooper's 
method,  if  simple  enlargement  of  the  wound  did  not  bring  it  into  view.  If 
these  means  fail  acupressure  or  pressure  may  be  resorted  to. 

It  will  generally  be  found  that  the  intestine  contained  in  the  sac  of  a 
femoral  hernia  is  dark-coloured  and  tightly  nipped  ;  it  requires  to  be  treated 
in  accordance  with  the  general  principles  already  laid  down. 

Radical  Cure  of  Femoral  Hernia  may  be  undertaken  as  a  part  of  the 
operation  for  the  relief  of  strangulation,  or  as  an  independent  proceeding. 
The  plan  most  commonly  adopted  is  to  draw  the  sac  well  down  after  ascer- 
taining that  it  is  really  empty,  and  then  to  apply  a  carbolised  silk  or  catgut 
ligature  as  high  up  as  possible.  If  the  sac,  as  often  happens,  can  be  freed  from 
the  surrounding  tissues  with  but  little  dissection,  it  may  then  be  cut  off ;  or  if  it 
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be  more  adherent,  its  neck  may  be  divided  below  the  ligature,  and  the  fundus 
left  in  situ.  Macewen  treats  it  in  much  the  same  way  as  in  his  operation  for 
the  cure  of  inguinal  hernia.  The  pad  formed  by  the  folded  sac  is  jjlaced  on 
the  abdominal  surface  of  the  ring,  and  secured  by  a  catgut  suture.  The 
closure  of  the  ring  by  sutures  is  more  difficult  than  in  inguinal  hernia,  owing 
to  the  rigidity  of  the  parts  concerned.  John  Wood  has,  however,  devised  the 
following  method.  The  sac  having  been  hgatured  and  cut  off  and  the  stump 
allowed  to  retract  through  the  ring,  a  needle  similar  to  that  used  in  the  sub- 
cutaneous operation  for  inguinal  hernia  is  passed  through  the  pubic  portion 
of  the  fascia  lata,  just  internally  to  the  femoral  vein,  which  is  carefully  protected 
by  the  finger.  The  point  of  the  needle  is  then  carried  upwards  and  forwards, 
across  the  crural  canal,  and  is  made  to  penetrate  Poupart's  ligament,  and  then 
brought  out  at  the  upper  end  of  the  wound.  It  is  then  threaded  with  silk, 
kangaroo  tendon,  or  catgut,  and  withdrawn.  Having  been  freed  from  the 
hgature  the  needle  is  then  passed  again  through  the  pubic  portion  of  fascia 
lata  in  a  direction  inwards  and  forwards,  so  as  to  skirt  the  border  of  Gim- 
bernat's  hgament,  and  again  penetrate  Poupart's  Hgament  and  appear  in  the 
wound.  The  upper  end  of  the  ligature  is  next  passed  through  the  eye  of  the 
needle,  which  is  then  withdrawn.  The  two  ends  are  then  tied  firmly  in  a 
reef-knot.  The  result  is  to  close  the  ring  by  the  approximation  of  the  inner 
end  of  Poupart's  ligament  to  the  pubic  portion  of  the  fascia  lata.  If  the 
ring  be  very  wide,  a  third  ligature  may  be  placed  through  the  same  parts 
between  the  other  two.  It  is  somewhat  doubtful  whether  these  sutures  will 
not  cut  out  very  soon  after  their  insertion,  owing  to  the  tension  of  the  parts, 
and  further  experience  is  required  to  determine  whether  anything  is  gained  by 
their  insertion.  The  results  of  the  simple  hgature  of  the  sac  and  of  Macewen's 
method  have  as  far  as  they  have  been  recorded  been  very  satisfactory,  a  radical 
cure  resulting  in  a  large  proportion  of  cases. 

UMBILICAL  HERNIA. 

By  Umbilical  Hernia  or  Exomphalus  is  meant  a  protrusion  through  the 
umbilical  aperture.    It  occurs  either  in  children  or  in  adults. 

Umbilical  Hernia  in  Children  is  sometimes  congenital.  At  an  early 
period  of  foetal  life,  a  great  part  of  the  intestinal  canal  lies  without  the  abdo- 
men, and  is  gradually  drawn  in  as  development  advances.  Congenital  um- 
bilical hernia  or  true  exomphalus  is  the  result  of  an  imperfection  in  this  pro- 
cess. In  other  cases  a  diverticulum  from  the  ileum,  due  to  an  imperfect 
closure  of  the  ductus  vitello-intestinalis,  may  extend  some  distance  up  the 
cord  from  the  navel.  In  either  of  these  conditions  it  may  happen  that  the 
protrusion  is  included  in  the  hgature  applied  to  the  umbihcal  cord.  If  a 
large  portion  of  intestine  be  strangulated  in  this  way,  a  fatal  result  usually 
follows  ;  but  if  it  be  merely  a  diverticulum,  the  stump  of  the  cord  may 
separate  safely,  the  opening  in  the  gut  being  obliterated.  In  other  cases  a 
faecal  fistula  may  form  at  the  umbilicus. 

Umbilical  hernia  occurs  more  frequently  shortly  after  birth  in  consequence 
of  the  child  straining  and  crying,  forming  the  condition  termed  by  nurses 
"  starting  of  the  navel."  In  this  form  the  umbilical  cicatrix  yields,  the  natural 
depression  being  completely  replaced  by  the  projection  of  the  hernia.  It  is 
readily  recognized  by  a  smooth,  rounded,  and  tense  tumour,  starting  forwards 
at  the  umbilicus,  readily  reducible  on  pressure.    The  treatment  should  consist 
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in  the  application  of  a  small  pad,  made  of  a  slice  of  cork,  wrapped  in  a  soft 
piece  of  lint  and  powdered  with  starch.  This  must  be  secured  in  position  by 
a  circular  piece  of  soap-plaster  spread  on  amadou  or  of  the  American 
rubber-plaster.  An  elastic  belt  with  an  air-pad  is  sometimes  recommended, 
and  may  be  applied  to  older  children,  but  in  infants  it  is  quite  useless, 
as  the  Yariation  in  size  of  the'  abdomen,  according  to  the  amount  of 
flatus  in  the  intestines,  is  such  that  no  bandage  can  be  really  efficient.  It 
most  commonly  happens  that,  after  pressure  has  in  this  way  been  kept  up  for 
some  months,  a  radical  cm-e  results.  These  small  hernia  are  never  strangu- 
lated, and  consequently  never  cause  death  ;  yet  it  is  very  rare  to  see  one  in  a 
child  of  ten  years  of  age,  though  in  infants  we  meet  with  them  by  the  score. 

UmljUical  Hernia  in  Adults  most  fii'equently  occurs  in  women,  especially 
those  who  have  borne  many  children,  or  who  are  loaded  with  internal  fat. 
It  is  by  no  means  unlikely  that  a  tendency  to  this  disease  is  often  established 
in  childhood,  but  does  not  become  developed  until  the  abdominal  muscles  have 
been  relaxed 'by  the  pressure  of  the  gravid  uterus.  The  hernia  in  adults  does 
not  as  a  rule  stretch  the  umbilical  cicatrix  in  the  skin.  This  is  usually 
clearly  recognizable  at  the  lower  part  of  the  tumour,  the  hernia  most  commonly 
escaping  through  the  upper  part  of  the  umbihcal  aperture. 

Umbilical  rupture  generally  attains  a  considerable  bulk,  and  often  acquires 
an  enormous  size  ;  when  large,  it  is  commonly  irregular  or  semilunar  m  shape, 
sometimes  appearing  to  be  composed  of  several  distinct  tumours.  It  is  usually 
partly  doughy  and  partly  tympanitic  to  the  feel,  has  a  distinct  impulse  on 
coughing,  and  is  readily  reducible  ;  not  unfrequently,  however,  it  happens 
that  a  portion  of  the  rupture  continues  irreducible,  owing  to  the  existence  of 
adherent  omentum.  The  coverings  of  an  umbilical  rupture  are  usually  ex- 
tremely thin,  consisting  merely  of  the  peritoneum,  a  layer  of  condensed  fascia 
which  is  often  perforated  at  several  points  by  circular  openings  through  which 
the  hernia  protrudes,  and  the  integuments  which  are  expanded  over  the  part, 
and  in  which  the  umbilical  cicatrix  is  usually  clearly  perceptible.  The  sac 
generally  contains  both  intestine  and  omentum,  but  the  stomach  and  other 
viscera  have  been  included  in  it ;  and  Murray  has  recorded  a  case  in  which 
the  gravid  uterus,  at  the  eighth  month  of  pregnancy,  formed  the  contents  of 
an  umbihcal  hernia. 

Treatment. — The  treatment  consists,  if  the  hernia  be  reducible,  in  wearing 
a  properly  constructed  truss  ;  if  irreducible,  in  applying  a  hollow  cup-shaped 
pad  supported  by  a  bandage  over  the  part.  It  not  unfrequently  happens  that, 
in  consequence  of  an  indigestible  or  flatulent  meal,  an  irreducible  umbilical 
rupture  in  old  persons  becomes  obstructed,  the  symptoms  consisting  of  tension 
of  the  protrusion,  Avith  nausea  and  constipation.  In  these  cases,  much  dis- 
crimination will  be  required  to  avoid  confounding  this  passive  condition  of  the 
tumour  with  acute  strangulation  of  it.  This  may  be  done  by  attention  to  the 
rules  laid  down  (p.  804,  Vol.  II.).  By  fomentations,  and  enemata,  rcHef  may 
usually  be  afforded.  Should,  however,  the  bowels  not  speedily  act,  and  sterco- 
raceous  vomiting  come  on,  the  tumour  continuing  irreducible,  it  will  be  better 
to  cut  down  upon  it,  and  treat  it  as  a  strangulated  hernia,  dividing  adhesions, 
and  reducing  the  swelling  ;  for,  if  it  be  left  obstructed  and  unreduced,  the 
whole  tumour  may  run  into  a  state  of  gangrenous  inflammation,  and  then 
operative  interference  will  be  of  little  use.  In  such  circumstances  death 
usually  results  ;  but  I  have  known  the  patient  to  survive  the  gangrene,  the 
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whole  of  a  coil  of  intestine,  the  sac,  and  much  mesentery  and  omentum  slough- 
ing away,  and  an  incurable  artificial  anuB  resulting. 

When  an  umbilical  hernia  becomes  strangulated,  as  often  happens  in  old 
irreducible  tumours  of  this  description,  the  symptoms  are  not  usually  very 
acute  at  first ;  but  no  time  should  be  lost  in  effecting  reduction,  if  possible,  by 
taxis,  as  they  speedily  assume  an  active  and  urgent  character.  If  taxis  fail, 
a  large  umbilical  hernia  may  sometimes  be  reduced  by  the  application  of  the 
elastic  bandage.  This  must  be  carefully  applied  round  and  over  the  tumour. 
The  gentle  and  uniform  pressure  exerted  by  it  may  displace  some  flatus,  and 
thus  the  contents  of  the  hernia  may  gradually  be  emptied  and  the  protrusion 
reduced.  If  this  fail  and  the  symptoms  are  not  acute,  small  doses  of  opium 
may  be  given,  and  an  ice-bladder  applied,  and  kept  on  for  a  few  hours.  Taxis 
may  then  be  again  employed,  when  reduction  of  some  portion  of  the  swelling 
will  usually  follow.  Should  this  not  succeed,  the  operation  must  be  proceeded 
with  without  further  delay,  lest  gangrene  set  in.  If  the  symptoms  are  from 
the  first  acute,  the  same  rules  apply  to  umbilical  as  to  other  herniae,  not  to 
waste  time  with  ineflficient  means,  but  to  try  taxis  under  an  anaesthetic,  and 
failing  to  reduce  to  operate  immediately. 

Operation. — The  parts  covering  an  umbilical  hernia  are  usually  very  thin  in 
places,  so  that  much  caution  is  required  in  making  the  early  incisions.  The 
stricture  should,  if  possible,  be  divided  without  opening  the  sac.  This  may 
usually  be  accomplished  by  drawing  the  tumour  well  down,  and  then  making 
an  incision  in  it  about  two  inches  in  length  over  the  neck  at  its  upper  part  in 
the  mesial  line.  If  the  tumour  overlap  here,  it  may  be  more  convenient  to 
make  the  incision  by  the  side  of  the  umbilical  cicatrix  ;  but  as  a  general  rule, 
the  upper  part  is  the  best.  After  the  division  of  the  integumental  structm-es, 
and  often  of  a  deep  layer  of  fat,  the  end  of  the  nail  may  be  slipped  under  the 
edge  of  the  sharp  circular  aperture  through  which  the  protrusion  has  occurred, 
and,  the  stricture  being  divided  away  from  the  sac,  and  if  possible  in  the 
mesial  line,  reduction  may  be  readily  and  safely  accomplished.  Should  the 
strangulation  not  be  thus  relieved,  the  sac  must  be  opened,  and  any  stricture 
divided  from  within. 

The  operation  for  umbilical  hernia  was  formerly  extremely  fatal  if  the  sac 
was  opened,  especially  when  the  protrusion  was  of  great  size.  Death  usually 
took  place  fi-om  septic  peritonitis.  The  Avell-known  danger  of  the  operation 
formerly  produced  considerable  hesitation  on  the  part  of  the  Surgeon,  and 
perhaps  tempted  him  to  lose  time  over  ineificient  means,  and  this  may  have 
been  another  cause  of  the  excessive  mortality.  The  risk  is  now  greatly 
diminished  by  the  use  of  antiseptics,  and  if  the  operation  be  performed  early 
the  death-rate  is  not  greater  in  umbilical  than  in  other  forms  of  hernia. 
Sometimes,  after  the  external  division  of  the  stricture,  it  will  be  found  that 
there  is  an  internal  strangulation  in  the  hernia,  the  gut  having  slijiped 
through  an  aperture  in  the  omentum  ;  if  so,  the  edge  of  this  sharply  defined 
opening  may  require  division.  Sir  A.  Cooper  mentions  an  umbilical  hernia 
forming  two  tumours,  having  a  communication  between  them  :  and  South 
relates  a  case  in  which  the  tumour  resembled  a  figure  of  8,  a  ,dense  areolar 
band  binding  down  the  middle  of  the  sac.  In  such  cases  as  these,  which  are 
by  no  means  uncommon,  central  constriction  may  require  to  be  divided  as  well 
as  the  stricture  at  the  neck  of  the  sac.  Adherent  omentum  had,  I  think, 
better  be  left  in  the  sac  in  cases  of  umbilical  hernia ;  and  gangrenous  intestine 
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or  omentum  must  be  treated  upon  general  principles.  It  is  not  often  that 
straua-ulation  of  an  nmbilical  hernia  occurs  during  pregnancy,  but,  should  it  do 
so,  the  operation  must  be  performed  as  usual ;  this  condition  does  not  com- 
plicate the  case  much,  and  instances  are  recorded  by  Sir  A.  Cooper,  Sir  W. 
Lawi-ence,  and  others,  of  its  successful  performance  at  this  period.  After 
division  of  the  stricture  and  reduction  of  the  parts,  the  wound  must  be  closed 
by  sutures,  a  drainage-tube  being  introduced  and  an  antiseptic  dressing  put  on, 
over  which  a  broad  flannel  roller  may  be  firmly  applied. 

Radical  Cure  of  Umbilical  Hernia.— This,  as  already  stated,  is  usually 
effected  by  the  pressure  of  a  simple  pad  in  infants  and  children.  The  hernise 
of  adults  usually  occur  in.  fat,  flabby  women,  who  are  bad  subjects  for  any 
operation,  and  consequently  it  is  in  but  a  small  proportion  of  cases  that  the 
operation  is  justifiable.  Adherent  intestine  in  the  sac  is  a  serious  compHca- 
tion,  and  is  sufficient  to  render  the  operation  inadvisable.  If  the^  omentum 
only  is  adherent  and  the  gut  reducible  the  operation  is  more  practicable.  If 
the  hernia  be  very  large  it  is  not  wise  to  operate  as,  even  if  the  patient  sur- 
vived the  operation,  the  cure  would  almost  certainly  not  be  permanent.  In 
cases  of  strangulated  hernia,  if  the  tumour  be  of  moderate  size  and  uncom- 
plicated by  adherent  intestine,  and  if  the  patient  be  otherwise  in  good  health, 
the  operation  may  be  completed  by  an  attempt  to  effect  a  cure,  but  in  large 
hernite  in  fat,  old  and  unhealthy  women  the  operation  should  be  limited  to 
that  necessary  for  reduction  of  the  gut.  Lastly,  no  operation  for  radical  cure 
should  be  attempted  without  the  most  efficient  antiseptic  precautions. 

For  the  radical  cure  of  umbilical  hernia  by  the  open  method  the  plan 
recommended  by  A.  E.  Barker  is  most  efficient.    The  hernia  being  drawn 
well  over  to  one  side,  an  incision  is  carried  from  above  downwards,  crossing 
the  neck  of  the  tumour  at  a  distance  from  the  abdominal  wall  equal  to  about 
half  the  diameter  of  the  ring.    A  corresponding  incision  is  then  made  on  the 
opposite  side.    The  sac  is  now  opened  on  one  side,  and  the  contents  reduced. 
If  the  omentum  is  adherent  to  the  sac  it  must  be  ligatured  in  separate  pieces, 
cut  through,  and  the  stump  reduced  into  the  abdomen.    A  sponge  with  a 
string  attached  to  it  is  then  passed  through  the  ring  into  the  abdomen  so  as 
to  prevent  the  escape  of  the  intestines  and  the  accidental  entrance  of  blood 
into  the  abdominal  cavity.   The  ring  is  then  closed  by  a  row  of  stout  carbolised 
silk  sutures,  including  about  half  an  inch  of  the  margin  on  each  side.  When 
the  necessary  number  have  been  inserted,  the  sponge  is  withdrawn  and  the 
sutures  tightened  and  cut  short.     The  ring  is  thus  closed,  and  the  rest 
of  the  operation  is  practicafly  extra-peritoneal.    It  consists  in  separating  the 
sac  from  the  skin  around  the  base  of  the  tumour  and  cutting  through  its 
neck  about  three-quarters  of  an  inch  from  the  row  of  stitches  already  closing 
the  ring.    The  sac  and  the  skin  included  in  the  first  incisions  are  thus  removed 
with  the  adherent  omentum  if  any  is  present  in  one  mass.    Another  row  of 
fine  silk  stitches  is  then  inserted,  uniting  the  edges  of  the  divided  sac,  and 
including  a  small  piece  of  the  sheath  of  the  rectus  from  each  side.  Finally 
the  skin  is  united  by  a  row  of  superficial  sutures,  and  a  drainage-tube  inserted. 
If  all  goes  well  the  wound  unites  by  the  first  intention,  the  two  rows  of  deep 
sutures  becoming  enclosed  in  the  scar.    Some  Surgeons  have  practised  an 
incision  in  the  middle  fine  with  subsequent  removal  of  the  sac  and  the  redun- 
dant skin,  but  by  this  method  the  sac  is  opened  at  a  point  where  it  is  often 
inseparably  blended  with  the  thin  cutaneous  covering,  which  increases  the 
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difficulty  of  isolating  it  for  removal.  Catgut  sutures  have  also  been  used  to 
close  the  ring,  but  their  early  absorption  may  lead  to  a  return  of  the  hernia 
before  the  scar  is  solid.  Kangaroo-tendon  is,  however,  free  from  this  dis- 
advantage. 

VENTKAL  HERNIA. 

By  Ventral  Hernias  are  meant  those  protrusions  of  the  intestine  that 
occur  through  any  part  of  the  abdominal  wall,  except  the  inguinal,  the  femoral, 
or  the  umbilical  apertures  ;  they  most  commonly  occur  in  the  mid-line  between 
tbe  recti  muscles,  the  linea  alba  appearing  to  have  given  way  in  this  situation 
during  parturition  ;  and  here  they  may  attain  an  immense  size.  A  case  was 
once  sent  to  me  from  the  country,  in  which  there  was  a  long  triangular  gap 
through  the  upper  part  of  the  abdominal  wall,  extending  from  the  umbilicus 
to  the  ensif  orm  cartilage,  through  which  a  protrusion  had  taken  place  that  was 
nearly  as  large  as  an  adult's  head.  These  ruptures  have  also  been  met  with  in 
the  lincES  semilunares,  and  in  the  hypochondriac  and  iliac  regions  ;  and  Cloquet 
describes  a  case  occurring  in  the  lumbar  region.  When  these  herniae  form 
in  the  vicinity  of  the  stomach,  they  are  apt  to  occasion  dyspeptic  symptoms 
and  much  gastric  irritation.  These  different  protrusions  have  occasionally 
been  met  with  as  the  result  of  injuries,  by  which  the  anterior  abdominal  wall 
has  been  lacerated  ;  indeed  they  seldom  take  place  below  the  umbilicus,  unless 
arising  from  a  directly  traumatic  cause,  such  as  an  ovariotomy  wound. 

Treatment.— The  treatment  of  ventral  hernia  must  consist  in  supporting  the 
tumour  by  means  of  a  broad  belt  and  properly  constructed  pad.  Should  it 
become  strangulated,  which  I  believe  very  rarely  happens,  owing  to  the  width 
of  the  neck  of  the  sac,  the  operation  must  be  performed  in  the  same  way  ias  for 
umbilical  rupture,  cai'e  being  taken  to  divide  the  integuments  cautiously,  any 
aponeurotic  investments,  and  the  peritoneal  sac  if  necessary ;  the  stricture 
should  always  be  divided  upwards.  In  suitable  cases  a  radical  cure  may  be 
attempted  by  an  operation  similar  to  that  for  umbihcal  hernia, 

A  rare  kind  of  ventral  rupture  has  been  described  by  Gruthrie,  in  which,  after 
a  blow,  the  muscles  of  the  abdominal  wall  have  been  absorbed  or  have  yielded 
to  a  considerable  extent,  forming  a  broad  and  expanded  tumour,  without  any 
distinct  neck  or  pedicle.  Sometimes  this  tumour  may  attain  an  immense 
size,  stretching  perhaps  down  to  the  knees,  and  containing  even  the  gravid 
uterus. 

PELVIC  HERNI.ffi3. 

Obturator  Hernia. — This  rare  form  of  hernia,  in  which  the  protrusion  of 
intestine  takes  place  through  the  thyroid  foramen,  was  first  noticed  by  G  arengeot, 
in  the  early  part  of  the  eighteenth  century  ;  and,  since  that  time,  about  eighty 
cases  have  been  recorded.  Its  existence  has  rarely  been  ascertained  before 
death  ;  in  fact  Lawrence  doubted  the  possibility  of  recognizing  the  complaint 
during  life,  in  consequence  of  the  small  size  which  the  tumour  attains,  and  its 
being  covered  in  and  compressed  under  the  pectineus  muscle.  But  several 
cases  are  on  record  in  which  it  was  recognized  during  life.  It  generally 
occurs  in  persons  above  the  age  of  fifty  ;  in  consequence,  according  to  (xurlt, 
of  the  participation  by  the  muscular  structures  covering  the  thyroid  foramen 
in  the  general  wasting  of  tissue  which  may  occur  at  that  time  of  life.  Pimbet, 
who  has  collected  the  records  of  all  the  published  cases  up  to  1H82,  states  that 
in  73,  in  which  the  sex  was  mentioned,  05  were  women  and  8  men. 
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Symptoms. — In  obturator  heraia  the  neck  of  the  sac  lies  behind  the 
horizontal  ramus  of  the  pubes.  The  symptoms  have  in  some  cases  suflficiently 
resembled  those  of  strangixlated  femoral  hernia  to  lead  able  Surgeons  to  suppose 
they  had  to  deal  with  the  latter  affection.  In  addition,  however,  to  the 
ordinary  symptoms  of  strangulation,  there  are  two  special  signs  which  may 
lead  to  the  suspicion  of  the  existence  of  this  hernia,  if  not  to  its  positive 
diagnosis.  The  first  of  these  is  a  slight  fulness  and  hardness  in  the  upper 
part  of  the  thigh  to  the  inner  side  of  the  femoral  vessels,  often  very  indistinct, 
yet  giving  to  the  surface  of  the  limb  a  different  outline  from  that  which  is 


Fig.  819.— Obturator  Hernia:  a.  Pubic  Spine;  h.  Branches  of  Obturator  Veins;  c.  Obturator  Artery 
with  a  glass  rod  in  it ;  d.  Obturator  Nerve ;  e.  Obturator  Membrane  ;  ■p.  Sac  of  the  Hernia  opened. 


observed  on  the  other  side.  The  other  is,  pain  extending  down  the  inner 
side  of  the  thigh  towards  the  knee  ;  or  even,  as  in  a  case  referred  to  by  Birkett, 
as  far  as  the  great  toe.  This  pain  has  been  noticed  in  a  large  number  of  the 
recorded  cases,  and  is  due  to  the  pressure  of  the  hernia  on  the  obturator  nerve  : 
it  may  also  be  increased  by  pressure  with  the  hand  over  the  thyroid  foramen,  and 
according  to  Pimbet  by  forced  external  rotation  of  the  limb.  It  does  not 
extend  to  the  testis  ;  but  it  may,  as  happened  in  a  case  which  I  have  seen, 
affect  the  thigh  to  snch  an  extent  that  the  patient,  to  relieve  it,  flexes  the 
limb  on  the  abdomen.  Roser  has  recommended,  as  a  means  of  diagnosis,  an 
examination  of  the  interior  of  the  pelvis,  j;er  rectum  in  the  male,  and  per 
vagincm  in  the  female.  Most  rehance,  however,  is  to  bo  placed  on  the 
symptoms  which  I  have  described. 

Treatment. — Taxis  has  been  employed  in  a  few  cases.  In  one  instance, 
Roser  reduced  an  obturator  hernia  in  this  way,  the  patient  surviving  ;  but,  in 
another  case  under  his  care,  death  took  place,  a  portion  of  the  walls  of  the 
intestine  remaining  strangulated.  Werner  was  successful  in  an  instance  in 
which,  in  addition  to  applying  pressure  externally,  he  introduced  his  hand 
into  the  vagina,  and  employed  traction  backwards  and  upwards.  Welsch  of 
Herrenberg  reduced  an  obturator  hernia  by  external  pressui'c  ;  the  patient  was 
apparently  doing  well,  when,  in  a  few  days,  an  abscess  appeared  at  the  site  of 
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the  hernia,  and  he  died  in  seven  weeks.  At  the  post-mortem  examination, 
the  end  of  the  vermiform  appendix  was  found  projecting  through  the  thyroid 
foramen,  with  its  tip  laid  open  by  the  suppurative  process. 

In  thirteen  cases  of  which  I  can  find  records  an  operation  was  performed, 
followed  in  three  cases  by  recovery  and  in  ten  by  death.  The  recoveries 
occurred  in  the  practice  of  Obre,  Bransby  Cooper,  and  Lorinser  of  Vienna  ; 
and  the  deaths  in  cases  operated  on  by  Heath  of  Newcastle-on-Tyne,  Nnttall 
of  Leicester,  Heilberg  and  Zahrtmann,  Arntz  of  Eingkjobing,  Ulrich  and 
Wilms  of  Berlin  (two  cases),  Szigmondi  of  Vienna,  Griinberg  and  Godlee.  In 
Obre's  case,  the  patient  was  seized  with  symptoms  of  strangulation,  but  tki 
tumour  could  be  detected  in  any  of  the  ordinary  seats  of  hernia.  "  On  uncover- 
ing the  upper  part  of  both  thighs  at  the  same  time,  the  eye  detected  a  slight 
degree  of  fulness  in  Scarpa's  triangle  on  the  right  side  ;  this  triangle  of  the 
opposite  limb  was  well  marked  with  a  hollow,  or  depression  passing  down  its 
centre,  but  this  was  lost  on  the  affected  side,  and  the  whole  contour  of  this  pan 
of  the  limb  was  visibly  fuller  than  that  of  the  corresponding  one.  There  was 
no  tumour  or  circumscribed  swelling  ;  but,  on  standing  over  the  patient,  and 
using  firm  pressure  with  the  ends  of  the  fingers  over  the  neighbourhood  of  the 
femoral  artery,  and  a  little  below  the  saphenous  opening,  a  distinct  hardness 
could  be  felt  (slight  in  its  extent),  giving  an  impression  as  if  the  sheaths  of 
the  vessels  were  being  pressed  on."  Taking  the  dangerous  state  of  the  patient 
into  consideration,  Obre  acted  in  accordance  with  the  best  rules  of  surgery  : 
and,  thinking  that  there  might  be  a  hernia  deeply  strangulated  in  the  femoral 
canal,  he  made  an  incision  downwards  in  this  situation,  but  was  disappointed 
on  finding,  when  the  saphenous  opening  was  exposed,  that  there  was  no  intes- 
tine confined  there.  As,  however,  a  hard  structure  could  be  felt  deeply  at 
the  inner  border  of  the  opening,  the  fascia  lata  was  exposed,  and  the  pectineus 
muscle  divided  to  the  extent  of  about  two  inches,  when  a  hernial  sac  of  about 
the  size  of  a  pigeon's  egg,  and  containing  intestine,  came  into  view.  In  this 
operation  the  saphena  vein  gave  some  trouble,  lying  in  the  course  of  the 
incision.  The  sac  having  been  laid  open,  the  stricture  Avas  divided  upwards, 
during  which  part  of  the  procedure  the  vein  was  accidentally  cut,  and  required 
ligature  ;  no  other  vessel  was  tied.  The  operation  was  perfectly  successful. 
In  Bransby  Cooper's  case,  the  patient,  a  woman  aged  forty-nine,  recovered 
from  the  operation,  but  died  of  bronchitis  before  leaving  the  hospital.  In 
Lorinser's  case,  the  existence  of  the  hernia  was  detected  by  vaginal  examina- 
tion. On  cutting  down  on  the  hernia  (on  the  eleventh  day  of  the  symptoms  ) 
the  intestine  was  found  gangrenous.  A  fajcal  fistida  resulted,  but  subsequently 
closed  ;  and  the  patient  survived  eleven  months,  dying  at  last  of  tuberculosis. 
In  Szigmondi's  case  the  patient  died  from  dysentery  some  time  after  the 
operation.  In  another  case  operated  on  by  Griinberg,  the  patient  died  on  the 
twentieth  day  of  perforation  of  the  intestine.  In  1884  R.  J.  Godlee  operated 
on  a  case  in  University  College  Hospital  by  an  incision  in  the  middle  line  of 
the  abdomen.  The  hernia  was  reduced  without  difficulty,  but  the  patient, 
who  was  extremely  collapsed  at  the  time,  died  about  twenty -four  hours  after 
the  operation. 

The  results  of  these  cases  show  that  occasionally  the  local  indications  may 
be  sufficient  to  guide  the  Surgeon  to  the  seat  of  the  hernia,  and  when  this  is  the 
case  there  sliould  be  no  delay  in  operating  by  the  method  adopted  by  Obre. 
The  stricture  must  be  divided  directly  downwards,  as  the  artery  is  most 
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commonly  above  the  sac.  If,  however,  the  indications  are  very  uncertain,  it  is 
better  to  perform  laparotomy,  and  if  an  obturator  hernia  be  found,  to  reduce  it 
from  within. 

Besides  the  obturator,  various  other  pelvic  herniae  may  take  place,  as  into 
the  perineum,  the  vagina,  or  through  the  sciatic  notch.  These  various  forms 
of  rupture  are  of  extreme  rarity,  and  present  many  difficulties  in  their 
diagnosis. 

Perineal  Hernia  commonly  occurs  in  the  middle  line,  between  the 
rectum  and  the  bladder  in  men,  or  the  rectum  and  vagina  in  women  ;  but 
sometimes  the  protrusion  has  been  known  to  take  place  by  the  side  of  the 
anus.  Of  these  various  forms  of  rupture,  many  instances  have  been  collected 
by  Lawrence  from  different  writers.  The  Treaimentyoi  such  a  hernia  would 
consist  in  supporting  the  protrusion  by  means  of  a  pad  and  bandage  ;  as  the 
mouth  of  the  sac  is  very  large,  strangulation  is  not  probable. 

Vaginal  Hernia  has  occasionally  been  met  with  ;  the  tumour  protruding 
through  the  posterior  or  upper  wall  of  the  vagina,  and  presenting  the  ordinary 
characters  of  this  disease,  such  as  impulse  on  coughing  and  reducibility.  It 
must  be  kept  up  by  means  of  a  pessary. 

Pudendal  Hernia  has  been  described  by  Sir  A.  Cooper  as  very  closely 
resembling  vaginal  rupture.  The  situation  of  the  tumour  may  cause  it  to  be 
mistaken  for  an  inguinal  hernia  ;  but  from  this  it  may  be  recognised  by  the 
upper  part  of  the  labium  and  the  ring  being  completely  free,  whilst  a  tumour 
presenting  the  ordinary  characters  of  a  rupture  is  situated  in  the  lower  part 
of  the  labium,  and  forms  a  prominence  along  the  side  of  the  vagina. 

Sciatic  Hernia. — This  rare  form  of  hernia  has  been  described  by  Sir  A. 
Cooper  as  passing  through  the  sciatic  notch,  where  it  lies  between  the  lower 
border  of  the  pyriform  muscle  and  the  spine  of  the  ischium.  It  lies  in  close 
relation  with  the  sciatic  nerve,  and  with  the  internal  iliac  vessels.  In  the 
case  related  by  Cooper,  the  obturator  artery  passed  above,  and  the  vein  below 
the  neck  of  the  sac.  From  the  depth  at  which  such  a  hernia  would  be  seated, 
and  its  small  size,  it  would  probably  escape  observation  during  life  ;  but,  if 
detected,  it  might  readily  be  retained  by  means  of  proper  bandages  and  a  pad. 
Should  operation  ever  be  required,  laparotomy  and  reduction  from  within  the 
abdomen  would  probably  be  the  safest  proceeding. 

DIAPHRAGMATIC  HERNIA, 

Congenital  defect  of  the  Diaphragm  is  occasionally  met  with.    It  has 

consisted,  in  most  of  the  recorded  cases,  of  an  aperture  in  this  membrane, 
varying  in  diameter  from  an  inch  upwards  ;  and  amounting,  in  some  rare 
instances,  even  to  an  entire  absence  of  one  or  both  wings  of  the  diaphragm. 
Through  these  openings,  the  contents  of  the  abdomen  have  been  protruded  ; 
the  stomach  and  small  intestines  being  most  frequently  displaced,  and  the 
spleen  and  liver  having  been  found  in  the  chest  in  a  tolerably  large  proportion 
of  the  cases.  The  hernia  has  been  mostly  observed  in  children  at  or  soon 
after  birth  ;  but  in  several  instances  the  subjects  have  lived  to  adult  age,  the 
hernia  at  last  taking  place  apparently  accidentally.  In  some  of  these  latter 
cases,  however,  it  may  be  a  question  whether  the  opening  in  the  diaphragm 
was  not  the  result  of  an  accident,  perhaps  some  time  antecedent  to  the  occur- 
rence of  the  hernia.  The  opening  has  generally  been  found  on  the  left  side  ; 
sometimes,  however,  on  the  right. 
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Diaphragmatic  hernia  is  sometimes  of  traumatic  origin,  being  the  result 
of  a  wound  or  laceration  of  the  diaphragm.  It  usually  attains  a  large  size, 
and  may  contain  the  stomach  or  the  transverse  colon  with  a  portion  of  the 
omentum,  which  forms  a  tumour  in  the  thoracic  ca^dty,  encroaching  upon  tlie 
lungs,  and  pushing  the  heart  to  one  side.  The  hernia  is  not  enclosed  in  a 
peritoneal  sac,  but  has  been  found  partially  enveloped  by  the  pleura.  It 
occurs  generally  on  the  left  side  of  the  chest,  but  cases  have  been  recorded  by 
Percy  and  others  where  the  injury  of  the  diaphragm  was  on  the  right  side. 
The  following  case  is  a  very  good  instance  of  this  rare  affection. 

A  man,  seventy-four  years  of  age,  was  admitted  into  University  College 
Hospital.  About  twelve  months  before,  he  had  fallen  into  an  area  about  ten 
feet  deep  ;  he  believed  that  he  had  injured  his  chest  and  head,  as  from  that 
time  he  had  suffered  much  from  shortness  of  breath  and  occasional  sensation 
of  sufl^ocation,  had  a  hacking  cough,  and  could  not  lie  down  without  feeling 
some  diificulty  in  breathing.  At  the  time  of  the  accident,  he  coughed  up 
about  three  spoonfuls  of  blood.  Ever  since  the  accident,  he  had  suffered  much 
from  dyspeptic  symptoms  and  constipation,  though  before  he  met  with  the 
injury  he  had  experienced  no  inconvenience  in  this  respect.  About  a  month 
before  admission,  the  difficulty  in  breathing  increased  ;  and  four  days  before 
he  came  to  the  hospital,  violent  pain  in  the  abdomen  came  on,  and  his  bowels 
ceased  to  act,  although  he  took  a  variety  of  aperient  medicines,  and  had 
enemata  containing  croton  oil.  On  admission,  the  abdomen  was  much  dis- 
tended, tense,  and  tympanitic,  with  pain  around  the  umbihcus  ;  the  tongue 
was  coated  with  whitish-brown,  moist  fur ;  the  pulse  was  small,  quick,  and 
somewhat  resisting  ;  there  was  nausea,  but  no  vomiting.  The  skin  was  cooL 
and  the  countenance  anxious  ;  the  bowels  had  not  acted  for  seven  days,  but 
he  had  frequent  desire  to  go  to  stool.  He  was  ordered  an  aperient  draught 
every  third  hour.  As  this  had  no  eff'ect,  he  was  directed  to  take  calomel  and 
elaterium  pills,  and  to  have  turpentine  enemata,  which  afforded  him  some 
relief,  though  they  brought  away  no  fseces.  The  patient  became  more  restless, 
the  skin  cold  and  flabby,  the  countenance  more  anxious,  the  breathing  shorter, 
and  the  abdomen  more  tympanitic,  and  he  died  two  days  after  admission,  and 
nine  fi'om  the  commencement  of  the  obstruction. 

Examination  of  the  Body  tiventy-four  hours  after  death. — The  abdomen  was 
distended  and  tympanitic,  and  the  peritoneal  sac  contained  about  six  ounces  of 
fluid,  with  here  and  there  patches  of  recently  effiised  lymph.  The  small  intes- 
tines were  not  distended  :  the  large  were  greatly  distended  with  flatus,  the 
cfficum  extending  into  the  cavity  of  the  pelvis  ;  the  ascendiug  and  the  trans- 
verse colon  were  much  distended,  and  it  was  found  that  a  large  loop  of  the 
transverse  and  of  the  descending  colon  had  passed  through  an  opening  in  the 
cordiform  tendon  of  the  diaphragm  into  the  pleural  sac,  and  was  there  strangu- 
lated (Fig.  820).  The  colon  below  the  stricture  was  contracted,  and  entirely 
empty.  On  opening  the  thorax,  the  loop  of  intestine,  fourteen  inches  in  length, 
of  a  pale  slate-colour,  and  distended  with  gas,  was  found  in  the  left  pleural  sac. 
It  reached  as  high  as  the  fifth  rib,  touched  the  pericardium,  and  was  overlapjied 
by  the  free  margin  of  the  left  lung.  Where  strangulated,  it  was  of  a  darker 
colour  than  elsewhere.  The  opening  in  the  diaphragm,  through  which  it  had 
passed,  admitted  little  more  than  the  point  of  the  forefinger,  and  had  a  thin 
tendinous  margin.  The  tenth  and  eleventh  ribs,  on  the  left  side,  were  found 
to  have  been  fractured  ;  the  latter  was  united  by  bone,  but  the  tenth  rib,  at 
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the  seat  of  fracture,  had  formed  a  false  joiat.  Connected  with  this  and  with 
the  intercostal  space  below  it,  was  a  firm  adhesion  about  an  inch  broad  and  an 
inch  and  a  half  long-,  united  by  its  other  extremity  to  the  protruded  meso- 
colon and  the  diaphragm.    The  protruded  meso-colon  was  finnly  adherent  to 


Fig.  820. — Diaphragmatic  Hernia  ol:  Colon. 


the  upper  surface  of  the  diaphragm,  close  to  the  opening  in  it.  The  lungs 
were  tolerably  healthy.  The  right  pleura  contained  three  ounces,  and  the  left 
eight  ounces  of  serum. 
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INTESTINAL  OBSTEUCTION. 

The  term  Intestinal  Obstruction  as  commonly  used  means  a  total 
arrest  of  the  passage  of  fasces  and  flatus  through  the  intestine,  but  by  some 
writers  it  is  applied  also  to  interference  with  the  free  passage  of  the  intestinal 
contents,  and  is  qualified  as  partial  or  complete.  Except  in  the  case  of  stric- 
ture of  the  rectum  the  Sm-geon  has  to  deal  solely  with  cases  of  complete 
obstruction,  the  partial  form  belonging  rather  to  the  physician.  The  term 
will  therefore  be  used  here  to  signify  the  complete  variety  only.  Intestinal 
obstruction  may  arise  from  many  pathological  conditions,  which  it  is  important, 
if  possible,  to  distinguish  from  one  another,  as  they  require  different  hnes  of 
treatment  for  their  relief.  Our  knowledge  of  the  various  causes  of  obstruction 
of  the  bowels  has  been  of  late  greatly  increased^by  the  work  of  Fagge,  Bryant, 
Ijeichtenstern,  and  many  others,  and  especially  by  the  publication  of  an 
excellent  monograph  on  this  subject  by  F.  Treves,  containing  besides  much 
original  matter  a  complete  summary  of  all  previous  observations.  Intestinal 
obstruction  may  be  either  Acute  or  Chronic,  but  this  division  does  not  •  agree 
accurately  with  one  founded  on  pathological  anatomy,  as  some  forms  of 
mechanical  obstruction,  especially  intus-susception  may  run  an  acute  or  clironic 
course  according  to  circumstances. 

Acute  Intestinal  Obstruction. — The  Symptoms  common  to  all  forms 
of  acute  obstruction  are  as  follow.  The  patient  who  may  previously  have  been 
in  perfect  health  is  seized  with  a  more  or  less  sudden  feehng  of  something  wrong 
having  taken  place  in  his  abdomen,  or  he  may  be  taken  with  inte7ise  pam  at 
one  point.    This  pain  persists  to  a  greater  or  less  degree  throughout  the  case, 
and  is  often  violent  and  paroxysmal.    Vomiting  speedily  follows,  at  first  of 
the  contents  of  the  stomach,  but  after  a  time  of  stercoraceous  matter.    This  is 
as  a  rule  accompanied  by  an  intense  sense  of  nausea,  which  is  not  relieved  by 
the  act  of  vomiting.    The  quantity  brought  up  is  often  enormous,  and  every 
drop  of  fluid  taken  is  immediately  returned.    Constijjation  is  complete,  neither 
flatus  nor  fteces  passing,  and  most  commonly  there  is  no  sense  of  any  desire  to 
go  to  stool  throughout  the  case.    In  most  cases  before  long  distention  of  the  ab- 
domen sets  in,  the  intestines  being  filled  with  flatus,  but  as  a  rule  in  acute  obstruc- 
tion the  tension  of  the  belly  is  not  very  great  until  after  the  third  or  fourth  day. 
If.the  obstruction  be  high  up  in  the  bowel  distension  may  be  eutirely  wanting. 
If  the  patient  be  thin,  the  distended  coils  of  intestine  may  be  recognisable 
through  the  abdominal  wall,  but  they  can  seldom  be  seen  or  felt  rolling  upou 
one  another,  nor  are  gurgling  or  rumbling  noises  con^monly  to  be  heard. 
Tenderness  may  be  found  localised  in  one  spot  in  the  abdomen,  and  it  then 
probably  indicates  the  seat  of  the  obstruction.    If  peritonitis  sets  in,  the 
tenderness  becomes  more  gener&l,  and  the  abdominal  walls  become  tense  and 
rigid.    In  some  forms  distinct  tumour  may  be  felt  within  the  abdomen.  The 
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Constitutional  Sijnvptoms  are  very  severe,  collapse  setting  in  early.  Occasion- 
ally syncope  may  occur  at  the  time  of  invasion.  The  tongue  is  coated  with  a 
foul  creamy  fur,  iiltimately  becoming  dry  and  brown.  The  mind  remains  clear 
to  the  last.  If  relief  be  not  afforded  the  patient  rapidly  emaciates,  the  depres- 
sion increases,  and  death  results  usually  under  a  week. 

Varieties  and  Causes  of  Acute  Intestinal  Obstruction.— Acute 
intestinal  obstruction  may  arise  from— 1,  internal  strangulation  of  the  bowel ; 
2,  volvulus  or  twist  ;  8,  impaction  of  concretions  or  foreign  bodies  m  the 
small  intestine  ;  4,  stricture  of  the  small  intestine  becoming  suddenly  occluded, 
and  6,  acute  intus-susceptiou. 

Internal  Strangulation.— This  affects  almost  invariably  the  smaU  mtes- 
tine.  It  resembles  in  its  main  features  ordinary  strangulated  hernia,  differing 
solely  in  the  fact  that  the  cause  of  constriction  is  situated  within  the  abdomi- 
nal cavity,  and  not  at  one  of  the  normal  apertures  in  the  wall.    As  a  rule  the 


Fig.  821.— Strangulation  of  intestine  by  a  band  attaclied  to  a  diverticulum  from  tlie  ileum. 

strangulation  is  less  severe  in  internal  obstructions  than  in  external  hernise, 
and  gangrene  of  the  gut  is  comparatively  rare.  In  the  majority  of  cases  the 
constriction  arises  from  a  portion  of  gut  slipping  under  or  becoming  entangled 
in  a  band  passing  from  one  part  of  the  abdominal  cavity  to  another.  These 
bands  are  often  many  inches  in  length,  usually  rounded  in  form  and  fiw  a 
tenth  to  a  third  of  an  inch  in  diameter.  They  are  composed  of  fibrous  tissue, 
and  are  often  of  considerable  strength.  From  the  fact  that  they  are  most 
commonly  single,  Gay  described  these  under  the  name  of  "  solitary  bands." 
They  are  supposed  to  be  formed,  in  many  cases  at  least,  by  adhesions  between 
two  portions  of  the  abdominal  contents,  resulting  from  localised  peritonitis. 
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Thus  inflammatiQii  of  a  mesenteric  gland  may  cause  the  adhesion  of  a  neigh- 
bouring  part  of  the  mesentery  or  of  a  coil  of  the  intestiue,  or  a  typhoid  or 
tubercular  ulcer  may  cause  the  adhesion  of  two  portions  of  the  ileum.  The 
fibrous  adhesion  thus  formed  is  supposed  to  be  gradually  stretched  and  rounded 
by  the  movements  of  the  intestines.  In  other  cases  the  bands  are  probably 
congenital,  especially  when  connected  at  one  end  Avith  the  umbilicus  or  its 
immediate  neighbourhood,  and  at  the  other  with  the  mesentery.  When  the 
band  is  short,  strangulation  usually  occurs  from  a  coil  of  gut  slipping  beneath 
it,  but  when  it  is  long  and  loose,  it  may  form  a  noose,  in  which  a  portion  of 
the  intestine  may  be  snared. 

Internal  strangulation  may  also  be  caused  by  bauds  formed  from  th.e 
omentum.  These  are  commonly  attached  near  the  openings  of  the  femoral 
and  inguinal  rings,  more  especially  in  cases  in  which  a  hernia  has  at  some 
time  existed.  The  adherent  piece  of  omentum  usually  loses  its  membranous 
form,  and  becomes  twisted  into  a  firm  fibrous  cord,  by  which  the  gut  may  be 
pressed  upon  as  above  described. 

Meckel's  diverticulum  from  the  ileum,  the  imperfectly  obhterated 
vitelline  duct,  is  another  not  uncommon  cause  of  strangulation.  When  this 
forms  a  free  pouch-like  projection  from  the  intestine,  it  is  not  likely  to  cause 
any  trouble,  but  its  extremity  may  become  adherent  to  the  mesentery  or  to 
other  coils  of  intestine,  and  thus  form  a  loop  through  which  a  coil  of  gut  may 
pass.  In  other  cases  the  diverticulum  is  long  and  narrow  with  a  globular  ex- 
tremity, and  when  of  this  form,  may  knot  round  a  coil  of  gut.  Lastly,  a  band 
not  uncommonly  extends  from  the  free  end  to  the  umbihcus. 

Strangulation  may  also  arise  through  loops  formed  by  the  attachment  of 
the  Fallopian  tube  or  vermiform  appendix  to  neighboming  structures, 

such  as  the  abdominal  wall,  the 
mesentery,  the  omentum,  or  the  in- 
testine. 

In  another  form  the  gut  is  strangu- 
lated by  passing  through  a  slit  or 
aperture  in  the  omentum  or  me- 
sentery (Fig.  822).  In  some  cases 
these  openings  are  possibly  the  result 
of  injury,  buc  probably  they  are  more 
commonly  congenital. 

Tlie  above  are  the  most  com- 
mon varieties  of  internal  strangu- 
lation, bat  various  other  anomalous 
forms  are  mentioned  by  Treves, 
such  as  strangulation  over,  instead 
of  under,  a  band,  acute  kinking  fi-om  traction  on  an  isolated  band,  or  by 
an  adherent  diverticulum,  &c. 

Special  Symptoms  of  Internal  Strangulation. — Internal  strangula- 
tion gives  rise  to  the  most  typical  cases  of  acute  obstruction.  It  is  slightly 
more  common  in  males  than  in  females,  and  occurs  most  frequently  between 
20  a,nd  40  years  of  age.  In  a  considerable  proportion  of  cases  there  is  a 
previous  histoiy  of  peritonitis,  or  of  obscure  alDdominal  pains,  and,  in  a 
smaller  proportion,  of  previous  attacks  of  partial  obstruction.  The  onset  is 
almost  always  sudden,  the  patient  being  able  to  tell  the  exact  time  at  which 


Fig.  822.— Intestinal  Obstruction  fnjni  Intcniiil 
Hernia. 
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he  was  seized  with  the  symptoms.  In  a  coasiderable  proportion  of  cases  there 
is  some  apparent  immediate  cause,  such  as  running  or  jumping,  straining  at 
stool,  or  a  violent  action  of  the  bowels,  either  as  the  effect  of  a  purgative  or 
from  diarrhoea.  The  pain  is  usually  severe  and  griping,  and  most  commonly 
referred,  as  in  ordinary  strangulated  hernia,  to  the  region  of  the  umbilicus. 
The  vomiting  sets  in  early,  very  speedily  becomes  stercoraceous,  and  is  often 
very  abundant.  Constipation  is  complete,  and  there,  is  no  sense  of  a  desire  to 
go  to  stool.  There  is  prostration  from  a  very  early  period,  and  collapse  sets  in 
rapidly.  The  temperature  is  seldom  raised;  much  more  commonly  it  is  subnormal. 
Owing  to  the  profuse  vomiting  and  the  rejection  of  aU  fluids  taken  by  the 
mouth  there  is  intense  thirst,  and  the  urine  becomes  very  scanty.  On  exami- 
nation of  the  abdomen  at  first  there  may  be  no  distension,  and  it  is  possible 
sometimes  to  recognise  fulness  and  some  tenderness  at  the  seat  of  the  strangu- 
lation. Later  on  more  or  less  distension  sets  in,  but  it  is  not  usually  very 
excessive.  Dilated  coils  of  intestine  may  be  recognised  if  the  patient  is  thin, 
but  no  peristaltic  movements  are  visible  except  in  very. rare  cases.  Percussion 
as  a  rule  gives  a  uniform  tympanitic  resonance  over  the  whole  abdomen. 

Cases  of  internal  strangulation,  if  left  to  nature,  very  rarely  recover.  Yet 
it  occasionally  happens  that  the  obstruction,  even  when  of  the  most  acute 
character,  may  give  way.  Almost  invariably,  however,  the  symptoms  continue, 
the  prostration  increases,  the  extremities  become  blue  and  cold,  the  pulse  more 
i-apid  and  feeble,  respiration  shallow  and  hurried,  and  death  takes  place  usually 
under  a  week,  the  patient  retaining  consciousness  to  the  last.  If  the  strangu- 
lation is  veiy  intense  the  ordinary  symptoms  of  peritonitis  may  develop  as 
gangrene  of  the  gut  commences,  but  more  commonly  the  gut  is  not  held 
sufficiently  tight  to  cause  complete  arrest  of  circulation,  and  peritonitis  is 
wanting  to  the  end. 

Volvulus. — A  twist  of  the  intestine  may  occur  in  three  ways.  The  gut  is, 
in  very  rare  cases,  twisted  on  its  own  longitudinal  axis  ;  much  more  commonly 
a  long  loop  is  twisted  on  its  mesenteric  axis,  and  again,  very  rarely,  the 
neighbom-ing  coils  become  twisted  round  each  other.  In  whichever  way  it 
occurs  the  lumen  of  the  gut  is  occluded,  and  the  symptoms  of  intestinal 
obstruction  set  in.  Volvulus  may  aifect  almost  any  part  of  the  intestine,  but 
by  far  the  most  common  seat  is  the  sigmoid  flexure,  so  much  so  that  it  will 
suffice  here  to  describe  that  form  only.  It  is  the  only  form  of  acute  intestinal 
obstruction  aflecting  the  great  intestine.  In  the  sigmoid  flexure  it  is  invari- 
ably the  result  of  great  dilatation  of  the  gut,  possibly  in  some  cases  congeni- 
tal, but  commonly  the  effect  of  habitual  constipation.  In  this  way  the 
sigmoid  flexure  may  become  greatly  increased  in  length  and  in  diameter,  and 
the  meso-colon  becomes  long  and  loose.  In  this  condition  it  is  easy  to  under- 
stand how  it  may  become  twisted  on  itself,  either  as  a  consequence  of  some 
movement  or  from  accumulation  of  fEEces  in  the  upper  part  of  the  loop. 
AVhen  it  becomes  thus  twisted  complete  obstruction  results.  The  circulation 
in  the  actual  twist  is  seriously  interfered  with,  the  gut  becomes  congested  and 
almost  invariably  peritonitis  sets  in,  commencing  at  the  twist.  Later  on,  if 
the  patient  lives  long  enough,  sloughing  and  perforation  may  take  place  at  the 
twist. 

Special  Symptoms  of  Volvulus  of  the  Sigmoid  Flexure.— The  in- 
vasion is,  in  most  cases,  sudden,  without  severe  collapse  or  shock,  and  accom- 
panied by  pain,  not  usually  very  intense,  often  intermittent  and  griping. 
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Distension  of  the  abdomen  sets  in  very  early,  and  forms  the  most  marked 
feature  of  the  case.  This  is  caused  almost  entirely  by  accumulation  of  gas 
in  the  dilated  sigmoid  flexure,  which  may  become  so  distended  as  to  empty 
and  compress  the  other  parts  of  the  intestine,  and  by  forcing  up  the  diaphragm 
may  seriously  impede  respiration.  The  huge  distended  coils  of  the  great  in- 
testine may  be  recognisable  through  the  abdominal  wall.  Constipation  is 
complete,  neither  flatus  nor  faeces  passing,  but  vomiting  is  not  a  very  marked 
symptom  and  rarely  becomes  stercoraceous.  Tenesmus  is  an  occasional 
symptom.  The  course  of  the  disease  is  usually  rapid.  Symptoms  of  peri- 
tonitis appear  at  an  early  period,  and  according  to  Ti-eves,  death  takes  place 
on  an  average  about  the  sixth  day.  It  has  been  known  to  occur  on  the  third 
day  from  asphyxia  caused  by  the  pressure  of  the  distended  gut. 

Volvulus  of  the  small  intestine  or  of  the  great  and  small  together,  gives 
rise  to  much  the  same  symptoms  as  strangulation  by  a  band. 

Impaction  of  Foreign  Bodies  in  the  Small  Intestine. — Foreign 
bodies  may  be  divided  into  three  classes  : — 

1.  Solid  foreign  bodies  accide^itally  sivalloived,  such  as  false  teeth,  plum- 
stones,  &c.,  very  rarely  cause  obstruction  of  the  intestine  directly,  for  anything 
which  can  pass  the  oesophagus  can,  as  a  rule,  pass  the  remainder  of  the  alimen- 
tary canal. 

2.  Intestinal  concretions  or  enteroliths  are  of  three  kinds.  1.  Laminated 
stony  masses  of  a  white  or  brownish  colour,  composed  of  magnesium  phos- 
phate, ammonio-magnesium  phosphate,  and  organic  matter  usually  formed 

round  some  small  foreign  body  as  a  nucleus :  2.  Masses 
formed  of  indigestible  husks  or  other  vegetable  refuse 
felted  together  and  mixed  with  fasces  and  earthy 
matter  ;  and  3.  Stones  formed  as  a  consequence  of 
the  long-continued  and  excessive  administration  of 
certain  mineral  drugs,  especially  chalk,  magnesia  and 
oxide  of  bismuth. 

3.  Gall-stones  far  more  commonly  cause  obstruction 
than  the  solid  bodies  above  mentioned,  and  the  ac- 
cident is  much  more  frequent  in.  women  than  in  men. 
It  is  probable  that  in  every  case  of  obstruction  from 
a  gall-stone  the  calculus  has  found  its  way  into  the 
intestine  by  ulceration  from  the  gall-bladder  into 
the  duodenum,  and  not  by  passing  down  the  bile-duct. 
The  shape  commonly  assumed  by  these  large  calculi 
is  well  shown  in  Fig.  823,  taken  from  a  stone  removed 
from  a  case  under  the  care  of  B.  H.  Allen  of  Hastings.  The  base  of  the  stone 
is  facetted  as  if  it  had  lain  in  contact  with  another  concretion  in  the  gall- 
bladder. It  is  possible  that  the  stone  may  increase  in  size  after  entering  the 
intestine. 

A  foreign  body,  when  it  causes  obstruction,  usually  lodges  in  the  lower  part 
of  the  ileum,  which  is  the  narrowest  part  of  the  intestine. 

The  Special  Symptoms  of  Obstruction  from  a  Foreign  Body  are  not 

very  characteristic.  The  previous  history  may  throw  some  light  upon  tlie 
case.  If  the  foreign  body  is  a  gall-stone  there  may  be  a  history  of  repeated 
attacks  of  hepatic  colic,  and  of  an  illness  Avith  obscure  pain  in  the  region  of 
the  gall-bladder,  probably  unaccompanied  by  jaundice,  occurring  some  days  or 


Fig.  823.— Gall-stone  removed 
by  operation  from  the  ileum. 
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weeks  before  the  symptoins  of  obstruction  commenced  and  indicating  the 
time  at  which  tlie  gall-stone  passed  by  ulceration  into  the  duodenum.  After 
this  there  may  be  a  history  of  obscure  pains  in  the  belly,  usually  worse  after 
food.  The  invasion  of  the  symptoms  is  suflficiently  sudden  to  bring  the  con- 
dition within  the  class  of  acute  obstructions,  but  it  is  not  abrupt,  nor  is  it 
accompanied  by  severe  pain  or  collapse.  The  vomiting  comes  on  gradually, 
is  seldom  very  profuse,  and  may  not  become  stercoraceous  for  many  days. 
The  constipation  is  complete,  but  in  the  great  majority  of  the  recorded  cases 
there  has  been  Kttle  or  no  distension  of  the  abdomen.  The  coils  of  intestine 
cannot  be  recognised,  nor  is  there  any  visible  peristalsis.  Such  pain  as  there 
is  may  be  referred  to  the  region  of  the  obstruction,  but  this  is  by  no  means 
always  the  case.  By  manipulation  some  tenderness  may  be  detected,  usually 
below  and  to  the  right  of  the  umbilicus,  and  possibly,  under  chloroform, 
some  fulness  might  be  felt  if  the  patient  be  not  too  fat. 

The  result  of  the  case  depends  upon  the  size  of  the  foreign  body  and  the 
point  at  which  it  is  impacted.  If  lodged  high  up,  a  very  rare  condition,  the 
symptoms  are  much  more  severe  and  death  occurs  early.  If  low  down  in  the 
ileum  the  patient  may  survive  for  from  two  weeks  to  a  month.  In  other 
cases  a  gall-stone  has  been  passed  after  as  much  as  four  weeks  of  complete  ob- 
struction. The  size  of  the  foreign  body  and  its  form  are  of  much  importance. 
If  smooth  and  rounded  it  is  more  likely  to  pass.  The  stone  figured  above 
was  rough  on  the  surface,  and  measured  3|-  inches  in  circumference.  Larger 
stones  than  this  have  been  passed  after  longer  or  shorter  intervals  of  obstruc- 
tion, but  on  the  other  hand,  death  has  been  caused  by  a  calculus  measuring 
only  2i  inches  in  circumference.  If  death  takes  place  it  is  caused  either  by 
exhaustion  from  vomiting  or  by  ulceration  and  perforation  of  the  gut  at  the 
point  where  the  body  is  impacted. 

Sudden  Occlusion  of  a  Stricture  of  the  Small  Intestine  is  neces- 
sarily a  very  rare  form  of  obstruction,  as  stricture  of  this  portion  of  the 
alimentary  canal  is  seldom  met  with.  It  is  said,  however,  to  occur  as  the 
result  of  cicatrisation  of  tubercular  ulcers,  which  tend  to  spread  circularly 
round  the  gut.  Typhoid  ulcers,  which  are  longitudinal,  probably  never  cause 
contraction.  Syphilitic,  catarrhal  and  peptic  ulcers  have  also  been  described, 
but  that  they  ever  cause  stricture  is  very  doubtful.  Treves  mentions  six  cases 
of  stricture  after  injury,  four  after  strangulated  hernia,  and  two  after  external 
violence.  Cancerous  stricture  of  the  small  intestine  is  more  common  than 
simple,  but  it  also  is  very  rare.  Narrowing  of  the  small  intestine  may  also  be 
caused  by  a  coil  being  kinked  and  fixed  in  this  position  by  adhesions,  by 
chronic  peritonitis  often  tubercular,  causing  sometimes  a  matting  together 
of  many  contiguous  coils  of  gut,  the  lumen  being  narrowed  possibly  in  more 
than  one  place. 

The  Special  Symptoms  of  Obstruction  from  narrowing  of  the  Small 
Intestine  are  not  very  definite.  The  patient  has  usually  suffered,  often  for 
years,  from  occasional  attacks  of  abdominal  pain,  commonly  described  as  colic. 
These  most  frequently  occur  after  meals,  especially  if  some  indigestible  food 
has  been  taken.  In  some  cases  attacks  of  vomiting  and  obstruction  have 
occurred  and  passed  off,  perhaps  ending  in  diarrhoea,  more  than  once  before 
the  final  obstruction.  The  final  attack  closely  resembles  that  already  described 
as  occurring  in  impaction  of  a  foreign  body.  If  the  stricture  is  low  down,  the 
symptoms  develop  less  rapidly. 
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Stricture  of  the  Ileo-Caecal  Valve,  either  simple  or  malignant,  gives  rise 
to  the  same  symptoms  as  the  same  atfcction  in  the  lower  end  of  the  ileum. 
It  is  a  rare  affection.  Treves  has  collected  8  cases,  3  of  which  were  simple 
and  6  cancerous. 

Intus-susception  may  give  rise  to  either  acute  or  chronic  obstruction,  and 
as  it  presents  many  peculiar  features,  is  best  discussed  separately. 

Chronic  Intestinal  Obsteuction. — A  typical  case  of  chronic  obstruction 
is  characterised  by  the  gradual  development  and  the  want  of  intensity  in  the 
symptoms.  The  cause  of  this  condition  is  seated  almost  invariably  in  the 
great  intestine.  In  a  few  exceptional  instances  stricture  of  the  small  intestine 
has  given  rise  to  chronic  obstruction,  but  in  most  of  the  recorded  cases,  as 
already  stated,  the  sudden  blocking  of  the  narrowed  lumen  causes  an  attack 
sufficiently  sudden  in  its  commencement  and  rapid  in  its  course  to  justify  its 
inclusion  amongst  acute  obstructions. 

In  chronic  intestinal  obstruction  there  is  usually  a  history  of  gradually 
increasing  constipation,  often  alternating  with  diarrhoea.  The  motions  often 
become  gradually  smaller,  and  are  not  uncommonly  streaked  with  blood  and 
mucus,  and  passed  with  much  straining.  At  last  the  constipation  culminates 
in  complete  obstruction,  neither  feeces  nor  flatus  passing.  It  may  not  be  for 
some  days  that  the  patient  recognises  that  his  bowels  are  obstructed,  and  he 
frequently  first  becomes  aware  of  it  by  the  failure  of  purgatives  to  produce  a 
motion,  and  by  some  sickness  with  distension  of  the  aladomen  following  their 
use.  After  a  week  or  more,  eructations,  retchings,  and  even  vomiting  may 
set  in.  The  abdomen  gradually  becomes  distended,  and  the  flatus  passing 
from  one  part  to  another  gives  rise  to  loud  rumbling  and  gurgling  noises,  with 
some  griping  pain.  The  belly  usually  assumes  a  barrel  shape,  the  flanks  being 
distended  and  tympanitic.  If  the  abdominal  walls  be  thin,  the  distended  coils 
may  be  felt  and  often  seen  through  them,  and  peristalsis  may  be  very  evident. 
Not  uncommonly  the  patient  will  say  that  he  feels  the  flatus  moving  towards 
a  certain  point  where  it  is  obstructed  in  its  passage,  and  then  rolls  back  with 
a  loud  rumble.  As  the  case  progresses  the  vomiting  increases  in  frequency, 
and  at  last,  usually  after  two  or  three  weeks,  it  may  become  faaculent.  It  is 
never,  however,  so  abundant  as  in  acute  obstruction.  The  tongue  is  foul  from 
the  first,  and  towards  the  end  becomes  brown  and  dry.  Loss  of  flesh  is  very 
evident  from  the  beginning,  and  before  death  the  emaciation  may  be  extreme. 
If  unrelieved  by  treatment  death  takes  place  at  periods  varying  from  two  weeks 
to  two  months,  most  connnonly  from  exhaustion,  but  occasionally  from  perfora- 
tion of  the  bowel  and  peritonitis.  The  gut  may  give  way  immediately  above  the 
occluded  point,  but  more  commonly  perforation  occurs  in  the  ca3cum,  even 
when  the  obstruction  is  at  some  distance  from  that  part. 

Causes  and  Varieties  of  Chronic  Obstruction. — Stricture  of  the 
Large  Intestine  is  by  far  the  most  frequent  cause  of  chronic  obstruction. 
In  the  rectum,  simple,  syphilitic  and  cancerous  strictures  arc  common,  and  will 
be  described  in  the  chapter  on  Diseases  of  the  Kectura.  In  44  strictures  seated 
below  the  ileo-caecal  valve  and  above  the  rectum,  Treves  found  that  28  were 
cancerous,  13  simple,  and  3  of  doubtful  nature.  Cancer  occurs  with  about 
equal  frequency  in  males  and  females,  but  simple  strictures  in  this  country  are 
more  common  in  females.  In  !)8  Ciises  collected  by  Coupland,  Morris,  Fagge 
and  Treves,  the  situation  of  the  stricture  was  as  follows  :  sigmoid  flexure,  58  ; 
descending  colon,  11  ;  splenic  flexure,  7 ;   transverse  colon,  7  ;  hepatic 
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flexure,  9  ;  ascending  colon,  2  ;  and  cajcum,  4.  The  simple  stricture  of  the 
great  intestine  is  the  result  of  the  healing  of  some  non-mahgnant  ulcer,  most 
commonly  dysenteric,  less  frequently  syphilitic.  The  malignant  stricture  is 
almost  uivariably  a  columnar  carcinoma  (columnar  epithelioma).  Colloid  is 
said  also  to  be  occasionally  met  with  as  a  result  of  degeneration  of  a  columnar 
cai'cinoma.  Glandular  cancer  probably  never  occurs  primarily  in  the  great 
intestine.  Cancerous  tumours  in  the  intestine  are  often  of  very  slow  growth. 
They  tend  to  extend  circularly  round  the  gut,  and  thus  to  narrow  its  lumen. 
Secondary  growths  are  frequently  absent  throughout.  When  they  occur  they 
affect  the  lymphatic  glands,  and  less  frequently  the  Hver.  As  the  growth 
advances  it  invades  neighbouring  parts,  and  at  the  same  time  degenerates  and 
ulcerates  in  its  centre.  Thus,  in  some  cases  communications  have  been  esta- 
blished between  the  bladder  and  the  gat,  or  between  the  great  and  small 
intestine.  Perforation  is  very  rare,  as  adhesions  form  before  the  growth 
penetrates  the  wall  of  the  gut.  In  all  cases  of  stricture,  whether  simple  or 
mahgnant,  the  gut  is  dilated  above  the  narrowed  part,  and  its  muscular  coat 
hypertrophied,  a  condition  which  can  frequently  be  recognised  by  examination 
of  the  abdomen.  Ulceration  of  the  mucous  membrane  immediately  above  the 
stricture  is'  rare,  but  in  the  csecum  it  is  very  common,  even  Avhen  the  obstruc- 
tion is  seated  in  the  lower  part  of  the  colon.  The  formation  of  these  "  ster- 
coral ulcers,"  as  they  are  called,  is  apparently  the  result  of  the  irritation  and 
pressure  of  the  accumulated  faeces. 

Simple  Tumours  growing  within  the  Bowel  very  rarely  cause  obstruc- 
tion. Tubular  adenomata  and  papillomata  are  the  most  common  simple 
tumours  of  the  intestine,  but  if  we  exclude  those  growing  in  the  rectum,  they 
are  extremely  rare.  Fibromata,  springing  from  the  submucous  tissue,  fibro- 
myomata,  lipomata  and  angiomata  have  also  been  described,  but  they  are  merely 
pathological  curiosities. 

Narrowing  of  the  Gut  by  pressure  from  without  is  a  more  frequent 
cause  of  obstruction  of  the  great  intestine.  Under  this  heading  may  be  in- 
cluded pressure  from  inflammatory  products,  as  in  pelvic  cellulitis  or  in  peri- 
typhilitic  or  perinephritic  abscess,  and  invasion  or  compression  of  the  gut  by 
malignant  growths  in  neighbouring  parts,  as  by  a  cancer  of  the  tail  of  the 
pancreas,  sarcomata  in  the  iliac  fossa,  &c. 

The  Special  Symptoms  of  Narrowing  of  the  Great  Intestine  are  the 
same,  whether  the  cause  lies  without  or  within  the  gut.  They  consist  in  gradu- 
ally increasing  difficulty  in  obtaining  relief  from  the  bowek.    At  first  this  is 
overcome  by  purgatives.  The  periods  of  constipation  are  frequently  followed  by 
diarrhoea.    This  alternation  of  constipation  and  diarrhoea  always  suggests  the 
existence  of  some  narrowing  of  the  great  intestine.  In  some  cases  the  motions 
become  gradually  smaller,  but  this  only  occurs  when  the  stricture  is  low  down. 
In  other  cases  the  bowels  act  with  great  frequency,  the  motions  being  small  in 
quantity  and  frequently  loose.    The  passage  of  blood  and  mucus  is  an  im- 
portant sign  of  mahgnant  ulceration.    The  patient  at  the  same  time  suffers 
from  dyspeptic  symptoms,  eructations,  loss  of  appetite,  and  foul  tongue.  The 
complexion  becomes  muddy  and  unhealthy,  and  there  is  usually  more  or  less 
loss  of  flesh.    The  abdomen  becomes  full,  and  the  distended  great  intestine 
may  often  be  recognized  without  difficulty.     After  these  symptoms  have 
existed  for  a  longer  or  shorter  time  complete  obstruction  sets  in  with  the  signs 
already  described. 
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Mechanism  of  Obstruction  of  a  narrowed  large  intestine. — The 

final  obstruction  of  the  narrowed  gut  usually  occurs  as  the  result  of  the  im- 
paction of  a  hardened  mass  of  fasces,  or  some  indigestible  material  in  the 
stricture.  In  other  cases  it  apparently  arises  from  kinking,  bending,  or  twist- 
ing of  the  distended  bowel  above  the  stricture,  for  it  is  very  common,  after 
colotomy  has  been  performed  to  relieve  prolonged  complete  obstruction,  for 
the  fteces  to  pass  freely  again  for  some  time  by  the  natural  passage. 

Prognosis. — Chronic  obstruction,  if  unrelieved,  is,  of  course,  ultimately 
fatal,  either  from  exhaustion  or  from  perforation  of  the  gut,  most  commonly  in 
the  csecum.  It  often  happens,  however,  that  the  first  attack  passes  off  after  one 
or  two  weeks'  complete  obstruction.  This  seems  to  arise  from  gradual  soften- 
ing of  a  feecal  mass  impacted  in  the  stricture  owing  to  an  abundant  exudation 
from  the  irritated  mucous  membrane  above  the  narrowed  point.  "When  the 
obstruction  gives  way  it  is  usually  followed  by  copious  diarrhoea.  If  no 
relief  is  obtained  the  dui-ation  of  the  case  may  vary  from  three  weeks  to  two 
months.  Much  will  depend  upon  the  treatment.  If  the  patient  is  properly  fed, 
and  not  poisoned  by  powerful  purgatives,  life  will  usually  be  prolonged  to  six 
weeks  or  more  without  operative  interference. 

Fsecal  Accumulation. — Obstruction  from  accumulation  of  hardened  faeces 
occurs  with  infinitely  rare  exceptions  in  the  great  intestine  only.    It  is  most 
common  in  women,  especially  in  those  liable  to  hysteria.    It  is  merely  an 
exaggeration  of  habitual  constipation.    The  gut,  from  being  constantly  dis- 
tended, becomes  partially  paralysed  and  unable  to  expel  its  contents,  rehef 
only  being  obtained  by  the  use  of  enemata  and  purgatives.  A  large  fascal  mass 
accumulating  under  these  conditions  becomes  gradually  hardened  by  absorp- 
tion of  its  more  fluid  constituents,  and  by  pressing  on  and  distending  the 
gut  leads  to  more  complete  paralysis  of  the  part  in  which  it  is  lodged.  These 
masses  are  most  commonly  met  with  filling  the  rectum  and  sigmoid  flexure, 
but  they  are  not  uncommon  in  the  CEecum,  and  may  be  arrested  at  any  part 
of  the  colon.    The  Symptoms  are  less  severe  than  in  other  forms  of  ob- 
struction.   Vomiting  may  not  come  on  till  a  veiy  late  period,  and  is  rarely 
stercoraceous.    The  digestion  and  appetite  become  impaired,  the  complexion 
becomes  yellow  or  earthy,  there  are  unpleasant  eructations,  a  foul  tongue,  and 
offensive  breath.    There  is  some  loss  of  flesh.    The  abdomen  becomes  more  or 
less  distended,  and  coils  of  small  intestine  in  active  peristaltic  movement  are 
sometimes  visible.    Under  an  antBsthetic,  if  the  mass  is  lodged  in  the  colon, 
it  can  be  felt  as  a  firm  tumour  which,  on  pressure,  can  be  indented  with  the 
finger  like  a  mass  of  putty.    If  this  sign  is  present,  it  is  diagnostic  of  fascal 
accumulation,  but  it  does  not  prove  that  there  is  no  stricture  below  it.  If 
the  accumulation  fills  the  rectum,  it  is  recognized  by  digital  examination. 
Results. — Faecal  accumulation  is  very  rarely  fatal.  When  it  does  cause  death 
it  is  most  commonly  from  ulceration  of  the  mucous  membrane,  apparently 
from  the  pressure  and  irritation  of  the  faecal  mass,  followed  by  perforation  and 
peritonitis.    The  duration  of  obstruction  from  faecal  accumulation  is  often 
extraordinary,  authentic  cases  being  recorded  in  which  patients  have  recovered 
after  having  passed  no  motion  for  more  than  three  months.    Enteroliths  have 
in  very  rare  cases  been  known  to  cause  obstruction  resembling  that  by  feecal 
accumulations. 

Intussusception,  or  the  invagination  of  one  portion  of  the  intestine  into 
another,  is  a  common  form  of  intestinal  obstruction,  especially  in  children.  It 
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forms  about  30  per  cent,  of  all  cases.  The  upper  portion  of  the  intestine  is  in- 
vaginated  into  the  lower.  To  this  rule  a  very  few  exceptions  have  been  recorded. 
According  to  Leichtenstern,  44  per  cent,  of  all  cases  are  seated  at  the  ileo- 
cecal valve,  the  valve  itself  forming  the  apex  of  the  invagination.  The  next 
most  frequent  seat  is  in  the  small  intestine,  especially  in  the  lower  jejunum, 
30  per  cent,  occurring  in  this  region.  Eighteen  per  cent,  are  met  with  in  the 
rectum,  and  in  8  per  cent,  the  invagination  has  occurred  in  the  lower  part  of 
the  ileum,  the  invaginated  portion  passing  through  the  ileo-csecal  valve,  and 
being  grasped  by  it. 

An  intussusception,  if  examined  after  death,  is  found  to  be  composed  of 
three  tubes  of  intestine,  one  within  the  other.    The  innermost  tube  is  spoken 


Fig.  824. — An  intussusception  clisseotecl. 

of  as  the  entering  tube.  The  middle  or  reflected  tube  is  turned  inside  out,  so 
that  its  serous  coat  is  in  contact  with  that  of  the  entering  tube.  In  the  space 
between  these  two  tubes  lies  the  mesentery  belonging  to  each,  and  the  vermi- 
form appendix  in  those  cases  in  which  the  caacum  forms  the  reflected  tube. 
The  whole  mass  thus  formed  is  termed  the  intussusceptum.  The  external  tube 
is  termed  the  sheath.  It  is  most  commonly  thrown  into  numerous  folds,  its 
upper  part,  which  can  be  straightened  out  by  slight  traction,  thus  giving  rise 
to  apparent  partial  reduction  of  the  invagination.  The  whole  mass  forms  a 
rounded  sausage-like  tumour.  On  making  an  incision  into  it  through  the 
sheath  the  mucous  surface  of  the  reflected  tube  will  be  brought  into  view  in 
contact  with  that  of  the  sheath.  On  further  cutting  through  the  reflected  tube 
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a  space  is  found  between  the  serous  coats  of  the  reflected  and  entering  tubes 
containing  the  mesentery  (Fig.  824).  In  very  rare  cases  douljle  intussusceptions, 
composed  of  five  layers,  or  triple,  "with  seven  layers,  have  been  observed. 
An  intussusception  increases  entirely  at  the  expense  of  the  sheath,  the  line  of 
reflection  between  the  entering  and  reflected  tubes  remaining  unchanged.  The 
length  of  the  part  invaginated  varies  greatly.  When  limited  to  the  small  in- 
testine it  is  usually  short,  not  more  than  two  or  three  inches  in  length  ;  in  the 
large  gut  as  many  feet  may  be  involved.  The  intussusceptum  is  more  or  less 
severely  strangulated  at  the  point  of  the  reflection  between  the  reflected  tube 
and  the  sheath.  This  usually  seems  in  part  to  be  caused  by  the  closely- packed 
folds  of  the  sheath  at  the  neck  of  the  intussusception.  The  entering  and 
reflected  tubes  are  therefore  intensely  injected  with  blood,  and  swollen,  and 
the  mesentery  included  in  the  space  between  them  is  in  a  similar  condition. 
In  some  exceptional  cases  of  intussusception  of  the  colon  there  is  little  con- 
striction, so  little,  in  fact,  that  the  lumen  of  the  gut  may  not  be  completely 
occluded. 

There  is  reason  to  believe  that  in  very  slight  cases  the  intussusception  may 
undergo  spontaneous  reduction.  In  other  cases,  when  the  strangulation  is  not 
sufficiently  severe  to  cause  gangrene  of  the  intussusceptum,  though  it  seriously 
or  completely  obstructs  the  passage  of  feeces,  death  inevitably  results  sooner  or 
later.  If  the  strangulation  is  tight  enough  to  cause  gangrene,  adhesions  may 
form  between  the  upper  part  of  the  entering  tube  and  the  reflection  between 
the  sheath  and  the  reflected  tube,  the  gangrenous  intussusceptum  may  be  cast 
off  into  the  bowel  and  recovery  take  place.  Unfortunately  the  patient  usually 
perishes  from  exhaustion  before  this  is  accomplished. 

The  Causes  of  intussusception  have  given  rise  to  much  discussion,  but  the 
most  reasonable  view  seems  to  be  that  the  invagination  commences  as  the 
result  of  irregular  peristaltic  action  of  the  intestine.  Nothnagel  experimentally 
demonstrated  this  in  the  rabbit's  intestine.  He  showed  that  the  application  of  a 
powerful  electric  current  to  a' portion  of  the  gut  caused  a  contraction  extending 
a  short  distance  below  the  point  stimulated,  and  a  considerable  distance  above 
it.  At  the  same  time  the  uncontracted  bowel  below  rose  up  over  the  lower  end 
of  the  contracted  part,  thus  giving  rise  to  limited  intussusception.  He  also 
obtained  somewhat  similar  results  by  paralysing  a  portion  of  the  gut  by 
crushing,  but  it  is  improbable  that  anything  analogous  to  this  occure  in  the 
production  of  intussusception  in  the  human  subject.  When  the  invagination 
has  once  commenced,  the  intussusceptum  is  passed  on  by  the  contraction  of 
the  bowel,  like  a  mass  of  fteces  or  a  foreign  body.  That  irregular  peristaltic 
action  is  the  probable  cause  is  shown  by  the  fact  that  in  children  it  is  some- 
times due  to  the  irritation  of  worms  or  the  straining  accompanying  dysenteric 
diarrhoea.  The  intussusception  of  the  dying  so  commonly  found  in 
mortem  examinations,  is  also  probably  the  result  of  irregular  peristaltic  move- 
ments immediately  preceding  death.  They  are  often  multiple  and  occur 
with  equal  frequency  in  the  upward  and  downward  direction. 

In  adults  the  invagination  occasionally  commences  at  the  seat  of  a  tumour. 

Symptoms. — Intussusception  may  run  an  acute,  subacute,  or  chronic 
course.  The  variation  depends  upon  the  degree  of  strangulation.  "When  this  is 
slight,  the  lumen  of  the  bowel  may  not  be  occluded,  and  the  disease  runs  a 
chronic  course.  When  the  bowel  is  completely  obstructed  from  the  first,  the 
symptoms  are  acute. 
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III  the  Acute  and  Subacute  Forms,  the  invasion  is  usually  sudden,  the 
patient  feeling  that  something  has  gone  wrong  internally.    In  an  infant  there 
is  usually  screaming,  evidently  from  seA^ere  pain.    The  symptoms  of  obstruc- 
tion then  develop.    Vomiting  soon  sets  in,  but  is  not  very  severe,  and  rarely 
becomes  stercoraceous  till  a  late  period  unless  the  intussusception  is  in  the 
jejunum.    The  pain  is  griping  in  character  and  intermittent.    In  almost  all 
cases  there  is  marked  tenesmus  with  the  passage  of  blood  and  mucus  from 
the  bowel.    This  is  one  of  the  most  important  and  characteristic  symptoms. 
There  is  little  or  no  distension  of  the  abdomen,  and  the  coils  of  intestine  are 
not  visible.    The  degree  of  collapse  varies.    In  extreme  cases  the  patient  has 
been  known  to  die  in  less  than  24  hours  fi'om  shock.   More  commonly  it  is  not 
severe  except  in  very  young  infants.    In  subacute  cases  the  obstruction  may 
not  at  first  be  complete,  in  fact  there  may  even  be  some  diarrhoea,  but  this  is 
rare.    On  examination  of  the  abdomen  if  necessary  with  the  help  of  an 
ant-esthetic,  a  tumour  can  usually  be  felt  at  the  seat  of  disease.    It  is  sausage- 
like in  form,  doughy  to  the  feel,  and  becomes  tense  under  manipulation  from 
the  peristaltic  contraction  of  the  gut  composing  it.    It  is  tender,  and  the 
hardening  during  manipulation  is  accompanied  by  some  griping  pain.    If  the 
case  be  watched  from  the  beginning,  the  tumour  will  be  found  to  change  its 
position  as  the  invagination  progresses  ;  thus,  when  beginning  at  the  ileo-ctecal 
valve,  it  will  at  first  be  felt  in  the  right  iliac  fossa,  subsequently  in  the 
umbilical  region,  and  often  at  last  in  the  left  iliac  fossa.  If  the  intussusception 
be  ileo-csecal,  or  of  the  great  intestine,  it  often  descends  low  enough  to  be  felt 
by  passing  the  finger  into  the  rectum,  and  not  unfrequently  it  protrudes  from 
the  anus  and  may  thus  resemble  a  simple  prolapsus  of  the  bowel.    Such  a  con- 
dition is  easily  recognised  by  passing  the  finger  beside  the  protruded  gut  into 
the  rectum,  which  it  is  of  course  impossible  to  do  in  a  case  of  prolapsus.  The 
nature  of  the  tumour,  when  it  lies  in  the  rectum,  may  be  recognised  by  feeling 
the  opening  in  the  apex  of  the  intussusceptum,  which  has  been  compared  to 
the  OS  uteri. 

The  Prognosis  in  acute  or  subacute  intussusception  is  very  bad,  especially 
in  children  under  one  year  of  age,  of  whom  not  two  per  cent,  recover  if  the 
case  be  left  to  nature.  The  great  majority  die  before  the  seventh  day  from 
shock  and  exhaustion.  In  older  patients,  recovery  may  take  place  by 
gangrene  and  subsequent  elimination  of  the  invaginated  bowel.  This  is  said 
to  occur  in  about  40  per  cent,  of  all  cases.  The  chance  of  its  occurrence 
steadily  increases  with  the  age  of  the  patient.  When  it  is  about  to  happen, 
the  discharges  fi'om  the  bowel  become  offensive  and  finally  the  gangrenous 
gut  is  passed  and  followed  by  a  motion.  Separation  of  the  gangrenous  gut  is, 
however,  by  no  means  always  followed  by  recovery.  According  to  Treves,  40 
per  cent,  die  from  failure  of  the  adhesions  to  prevent  extravasation  of  fasces, 
from  ulceration  and  perforation  of  the  gut,  from  haemorrhage  or  pyicmia.  If 
elimination  does  not  take  place  death  is  inevitable,  unless  it  can  be  prevented 
by  surgical  interference. 

Chronic  Intussusception  forms  about  18  per  cent,  of  all  cases.  It  occurs 
far  more  frequently  in  adults  than  in  children.  In  60  per  cent,  the  invagina- 
tion occurs  at  the  ileo-C£ecal  valve.  The  symptoms  of  this  form  are  often  very 
anomalous.  The  invasion  is  not  usually  very  sudden,  and  as  the  lumen  of  the 
bowel  is  not  completely  occluded,  nor  the  strangulation  suflicient  to  cause 
shock  or  gangrene  of  the  gut,  the  other  signs  of  intussusception  may  be  more 
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or  less  wanting.  The  constipation  is  not  complete  ;  there  may  even  be 
diarrhoea,  or  alternate  constipation  and  diarrhoea.  Vomiting  is  slight  and  in- 
termittent, and  the  pain  paroxysmal  and  colicky.  Tenesmus  is  absent  in  most 
cases  ;  in  about  half  there  is  no  blood  or  mucus  in  the  stools.  There  is  usually 
little  distension  of  the  abdomen  ;  but  if  the  cases  last  long  enough  some  hyper- 
trophy of  the  muscular  coat  of  the  bowel  above  the  obstruction  may  take  place 
and  the  coils  may  then  be  distinctly  visible  through  the  thin  abdominal  wall. 
In  about  half  the  recorded  cases  the  characteristic  tumour  has  been  recognised. 
The  general  health  suffers  considerably,  the  appetite  is  bad,  and  the  patient 
gradually  loses  flesh  and  strength.  The  duration  of  chronic  intussusception 
is  usually  at  least  two  or  three  months,  and  Treves  mentions  one  case  in 
which  it  extended  to  one  year.  The  patient  may  die  merely  from  exhaustion, 
or  complete  obstruction  may  set  in  and  prove  fatal.  In  some  cases  perforation 
of  the  gut  above  the  obstruction  has  been  the  immediate  cause  of  death. 
Eecovery  by  separation  of  the  intussusceptum  is  infinitely  rare. 

Relative  Frequency  of  the  Various  Forms  of  intestinal  Obstruc- 
tion.— Bryant  has  published  the  following  statistics  on  this  point  derived  fi-om 
the  records  of  Guy's  Hospital,  and  collected  chiefly  by  the  late  Hilton  Fagge. 
The  obstructions  caused  by  disease  of  the  rectum  and  by  chronic  peritonitis 
are  included.  The  total  number  of  cases  was  124.  Of  these  33  were  acute, 
76  chronic,  and  15  were  due  to  intussusception.  Of  the  33  acute  cases,  1  was 
due  to  internal  hernia,  7  to  volvulus,  and  25  to  strangulation  by  bands.  Of 
the  25  bands,  14  were  old  adhesions,  6  were  connected  with  diverticula  from 
the  ileum,  2  with  the  vermiform  appendix,  2  with  the  neck  of  a  hernial  sac, 
and  1  with  the  pedicle  of  an  ovarian  tumour.  Of  the  76  cases  of  chronic 
obstruction,  3  resulted  from  ftecal  impaction,  3  from  pressure  of  tumours,  47 
from  stricture,  and  23  from  matting  together  of  the  intestinal  coils  from 
chronic  peritonitis  or  cancer.  Of  the  47  strictui-es,  2  were  in  the  small  gut 
and  45  in  the  large.  To  these  45  may  be  added  59  collected  by  ]!iIorris  and 
Coupland.  Of  these  104  strictures  of  the  great  intestine,  78  were  in  the 
rectum  and  sigmoid  flexure,  19  in  the  tranverse  colon,  and  7  in  the  csecum. 

Diagnosis  of  the  Cause  of  Ohstruction  is  of  the  greatest  importance, 
for  in  certain  forms  there  is  no  possibility  of  recovery  except  by  surgical 
interference,  and  the  operation  to  be  performed  must  be  adapted  to  the  nature 
of  the  case. 

In  the  first  place,  it  is  necessary,  if  possible,  to  exclude  certain  conditions, 
which,  though  not  generally  included  under  the  name  of  intestmal  obstruction, 
give  rise  to  symptoms  of  a  similar  nature.  The  most  important  of  these  are 
simple  intestinal  colic,  typhlitis,  perforation  of  the  veraiiform  appendix,  and 
acute  general  peritonitis,  which  simulate  acute  obstruction  and  lead  colic,  and 
chronic  peritonitis  M'hich  may  resemble  the  chronic  forms. 

In  simple  intestinal  colic  vomiting  is  not  a  prominent  symptom,  and  is 
never  stercoraceous.  Constipation  is  rarely  complete,  flatus,  if  not  fseces, 
passing,  and  there  is  no  collapse.  The  symptoms  of  perforation  of  the  venni- 
form  appendix  will  be  given  with  the  description  of  that  disease  at  the  end 
of  this  Chapter. 

Acute  General  Peritonitis  is  characterised  by  the  marked  tenderness  of 
the  abdouien  with  rigidity  of  its  walls.  The  vomiting  is  not  so  profuse,  rarely 
stercoraceous,  and  occurs  without  straining  or  retching.  The  ejecta  are 
usually  dark-coloured.    The  constipation  in  peritonitis  is  very  frequently  in- 
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complete,  flatus,  if  not  fiBces,  passing.  In  intestinal  obstruction  the  tempera- 
tiu-e  is  usually  subnormal,  in  peritonitis  it  is  commonly  elevated.  The  diagnosis 
is,  however,  confused  by  the  fact  that  general  peritonitis  may  occur  as  a  com- 
plication of  some  forms  of  acute  obstruction. 

Lead  Colic  is  recognized  by  the  history  of  the  cause,  the  retraction  of  the 
belly,  with  total  absence  of  distension,  the  absence  of  vomiting,  and  the  blue 
line  on  the  gums. 

Chronic  Peritonitis  is  sometimes  included  as  one  of  the  causes  of  in- 
testinal obstruction,  and  it  no  doubt  does  occasionally  prove  fatal  in  this  way.^ 
When  this  happens  the  obstruction  is  due  to  matting  together  of  the  coils  of 
intestine,  or  possibly  to  the  formation  of  bands,  and  is  rather  an  accident  in 
the  disease  than  an  essential  part  of  it.  Chronic  peritonitis  is  most  commonly 
tubercular,  but  it  also  arises  in  connection  with  malignant  growths,  and  some- 
times without  evident  cause.  In  the  tubercular  form  there  may  be  ascites  ; 
more  commonly  there  is  some  fulness,  with  irregular  hardness,  or  a  doughy 
feel  in  the  abdomen.  There  is  slight  elevation  of  temperature  in  most  cases. 
Vomiting  is  often  altogether  absent,  and  is  never  stercoraceous.  Dian-hoea  is 
more  common  than  obstruction,  but  cases  do  occur  in  which  constipation  is  the 
most  prominent  symptom.  I  saw  a  case  some  years  ago  which  terminated 
fatally  after  more  than  six  weeks'  obstruction.  The  diagnosis  is  made  by 
the  peculiar  feel  of  the  abdomen,  the  presence  of  a  small  quantity  of  fluid,  the 
gradual  development  of  the  disease,  and  possibly  by  the  evidence  of  tubercle 
elsewhere.  In  simple  and  malignant  chronic  peritonitis,  ascites  is  a  marked 
symptom,  and  the  condition  is  hardly  likely  to  be  confounded  with  intestinal 
obstruction.  I  have  known  of  a  case,  however,  in  which  obstruction  was 
caused  by  a  band  formed  in  connection  with  a  mahgnant  growth  in  the 
peritoneum.  The  abdomen  was  opened  and  the  bowel  relieved  from  the  band, 
a  large  quantity  of  ascitic  fluid  being  let  out  at  the  same  time.  The  patient 
survived  about  six  weeks. 

Other  conditions  may  sometimes  be  mistaken  for  intestinal  obstruction. 
Thus  a  case  was  sent  into  University  College  Hospital  as  intestinal  obstruction 
which  turned  out  to  be  stricture  of  the  pylorus,  the  constipation  being  merely 
due  to  the  fact  that  no  food  was  passing  into  the  intestine.  In  another  case, 
ursemic  vomiting  was  attributed  to  the  effects  of  the  pressure  of  a  large  renal 
tumour  on  the  ascending  colon.  Such  cases  as  these  are  usually  easily  dis- 
tinguished by  careful  examination. 

In  all  cases  of  acute  obstruction  all  the  apertures  at  which  a  hernia  could 
protrude  must  be  carefully  examined  as  the  first  and  most  essential  step  in  the 
diagnosis. 

All  the  above  conditions  being  excluded,  and  the  case  being  recognized  as 
one  of  genuine  intestinal  obstruction,  the  next  question  is  to  determine 
whether  it  is  to  be  classed  as  acute  or  chronic.  There  is  no  difiiculty  in  re- 
cognizing a  typical  case  of  either  kind  by  attention  to  the  symptoms  already 
described  (p.  870,  and  p.  876).  Internal  strangulation  of  all  kinds,  volvulus 
and  acute  intussusception  are  typically  acute  ;  stricture  of  the  great  intestine, 
faecal  accumulation,  and  chronic  intussusception  are  typically  chronic  ;  ob- 
struction from  a  foreign  body  in  the  small  intestine,  stricture  of  the  small 
intestine,  and  some  cases  of  intussusception,  although  usually  presenting 
symptoms  which  would  bring  them  into  the  acute  class,  may  verge  upon  the 
chronic.    In  some  cases  of  chronic  obstruction  of  the  great  intestine,  acute. 
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symptoms  may  suddeuly  develop  from  a  twist  of  the  gut  abov(!  the  ob- 
strnotion. 

The  difierential  diagnosis  of  the  various  forms  of  iiiterual  strangulation  and 
twist  involving  the  small  intestine  is  practically  impossible,  and  these  may  be 
classed  together.  Impaction  of  foreign  bodies,  including  gall-stones,  volvulus 
of  the  sigmoid  flexure,  sudden  occlusion  of  a  stricture  of  the  small  intestine, 
and  acute  intussusception  in  a  large  jsroportion  of  cases  present  sufficiently 
definite  symptoms  to  make  an  accurate  diagnosis  possible.  Among  the  chronic 
obstructions,  stricture,  faecal  accumulations,  and  chronic  intussusception,  may 
usually  be  distinguished  from  each  other,  but  it  is  often  impossible  to  de- 
termine the  exact  seat  of  the  obstruction  and  its  nature  in  cases  of  stricture. 
These  facts  being  borne  in  mind,  it  is  best  to  write  down  on  a  sheet  of  paper 
all  the  conditions  above  mentioned,  and  then  to  examine  the  patient  methodi- 
cally in  the  manner  about  to  be  described,  noting  every  symptom  under  the 
disease  to  which  it  apparently  points.  In  this  way  a  diagnosis  will  probablv 
be  made,  if  it  be  possible. 

The  points  which  will  engage  the  Surgeon's  attention  are  :— 1.  The  previous 
history.  2.  The  mode  of  invasion.  3.  The  general  condition.  4.  The 
character  of  the  pain.  6.  The  character  of  the  vomiting.  6.  The  duration 
and  degree  of  constipation.  7.  The  physical  examination  of  the  beUy.  8. 
Examination  of  the  rectum.  9.  The  character  and  quantity  of  the 
urine. 

1.  The  Previous  History  often  throws  much  light  upon  the  nature  of  the 
disease.  In  cases  of  iniernal  stranguJatmi,  and  in  intussusception,  the  patient 
has  usually  enjoyed  good  health  up  to  the  time  of  the  obstruction,  although  in 
some  cases  there  is  a  history  of  a  previous  attack  of  the  same  kind.  If  the 
other  symptoms  seem  to  point  to  strangulation  by  a  band,  diseases  likely  to 
cause  local  adhesions  in  the  peritoneum,  such  as  typhoid  fever,  typhlitis,  or 
ovaritis  in  the  female,  may  be  inquired  for.  In  Volvulus  of  tJis  Siymoid 
Flexure  there  is  a  history  of  habitual  constipation.  In  cases  of  obstruction  of  the 
small  intestine  from  imjmdion  of  a  gall-stone,  there  will  be  a  history  of  pro- 
longed pain  and  discomfort  in  the  region  of  the  gall-bladder  during  the  time 
that  the  stone  was  making  its  way  by  ulceration  into  the  intestine.  In 
stricture  of  the  small  intestine  suddenly  occluded  there  is  a  long  history  of 
digestive  troubles,  attacks  of  colic,  especially  after  food,  and  often  of  previous 
attacks  of  obstruction  which  have  passed  ofl^  In  chronic  obstruction  arising 
from  gradual  closure  of  a  stricture  there  is  a  history  of  gradually  increasine: 
difficulty  in  obtaining  relief  from  the  bowels,  with  uneasiness  and  dyspepsia. 
Most  commonly  there  have  been  periods  of  prolonged  constipation  'followed 
by  diarrhoea.  These  alternating  periods  of  constipation  and  diarrhcca  are  very 
characteristic,  and  should  always  raise  a  suspicion  of  stricture,  most  probably 
in  the  great  intestine.  In  F( real  accumulation  there  has  been  chronic  con- 
stipation of  long  duration. 

2.  Mode  of  Invasion.— Ill strangulaiion  the  attack  coinmenceswitli 
severe  pain,  coining  on  so  suddenly  that  the  patient  can  state  within  an  hour 
or  less  the  exact  time  at  which  it  seized  him.  In  Volvulus  of  Vie  sigmoid  Jlexwe 
the  invasion  is  usually  sudden,  but  commonly  less  so  than  in  internal  strangu- 
lation. In  I mpacM.  gall-stone  the  attack  begins  with  uneasiness,  increasing 
steadily  in  a  few  hours  to  actual  pain.  In  Obstruction  of  a  stricture  of  the  small 
■inf/>stim  the  invasion  is  much  like  that  of  impacted  gall-stone.  "  In  Aruf6 
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mtussuscr/dion  the  attack  is  usually  very  sudden.   In  all  the  chronic  oMruc- 
tions  except  intussusception  the  symptoms  develop  gradually. 

3.  The  General  Condition  of  tlie  Patient. — In  Internal  strangulcdion, 
rolvuhis,anclAcideinhissusception,  there  is  usually  early  collapse,  with  a  small 
quick  pulse,'  and  a  subnormal  temperature.  Thirst  is  often  a  prominent 
symptom.  In  Impacted  gcdl-stom  and  Occluded  stricture  of  the  small  gut, 
collapse  is  not  marked.  In  the  Chronic  olstructions  there  is  no  shock  or 
collapse,  and  exhaustion  comes  on  gradually.  The  tongue  is  foul  in  all 
forms. 

4.  The  Character  of  the  Pain. — In  Infernal  strangulation  it  is  most 
intense,  often  amounting  to  agony.  It  is  usually  referred  to  the  umbilical 
region.  In  Volvulus  of  the  sigmoid  flexure  it  is  less  intense  and  paroxysmal, 
Later  on  acute  tenderness  is  present  from  peritonitis.  In  Impacted  gall-stone 
the  pain  is  not  usually  severe,  sometimes  httle  more  than  uneasiness.  In  Acute 
intussusception  the  pain  is  severe  and  paroxysmal,  often  causing  periodical 
screaming  in  children.  In  Chronic  obstruction  from  Stricture  of  the  great 
intestine  or  fmcal  accumulation  there  is  diffused  uneasiness,  and  after  a  time 
paroxysms  of  griping  pain  occur.  In  Chronic  intussusception  there  is  paroxysmal 
griping  pain. 

6.  The  Character  of  the  Vomiting. — In  Internal  strangulation  the 
vomiting  sets  in  at  once,  is  very  frequent  and  profuse,  and  very  soon  becomes 
stercoraceous.  In  Volvulus  of  the  greed  intestine  it  sets  in  later,  is  seldom 
profuse,  and  most  frequently  does  not  become  stercoraceous.  In  Impacted 
yall-stom  and  Occluded  stricture,  it  appears  early  and  gradually  increases  in 
frequency,  but  may  not  become  stercoraceous  for  many  days.  In  Acide 
intussusception  vomiting  is  often  not  a  very  prominent  symptom,  and  does  not 
become  fseculent  for  some  days.  In  all  chronic  odstructions  vomiting  is  long 
delayed,  moderate  in  amount,  and  does  not  become  fteculent  until  after  two  or 
three  weeks.  It  is  usually  kept  in  check  without  difficulty  by  proper  treat- 
ment and  feeding. 

F^eculent  vomiting,  though  one  of  the  most  characteristic  symptoms  of 
mechanical  obstruction  of  the  intestines,  is  occasionally  present  when 
apparently  no  such  condition  exists,  disappearing  after  a  time  under  the  in- 
fluence of  opium,  and  as  above  stated,  in  some  varieties  of  actual  obstruction 
it  is  altogether  wanting. 

tj.  The  Duration  and  Degree  of  Constipation. — In  Internal  straugula- 
lion  and  Impacted  gcdl-stone  the  constipation  is  complete,  neither  fseces  nor 
flatus  passing,  nor,  except  in  a  few  cases  of  volvulus,  is  there  any  sense  of  a 
desire  to  go  to  stool.    In  Acute  intussusception  there  is  marked  tenesmus,  and 
blood  and  mucus  sometimes  mixed  with  some  f  tecal  matter  are  discharged,  with- 
out which  a  diagnosis  of  intussusception  cannot  be  made.    In  these  cases  the 
constipation  is  sudden  in  persons  previously  regular  in  their  bowels,  and  there 
is  a  sense  of  its  dependence  on  a  fixed  cause.    In  Volvidus  of  the  sigmoid 
flexure,  the  complete  arrest  of  flatus  and  fseces  comes  on  suddenly,  but  there 
has  been  a  previous  history  of  chrojiic  constipation.    In  Chronic  ohstruction 
from  stricture  the  constipation  is  complete,  but  is  gradually  developed  as  an 
aggravation  of  previous  partial  obstruction.    Unless  the  stricture  be  in  the 
rectum  there  is  rarely  any  tenesmus.    In  Fu'ccd,  impaction  the  constipation  is 
not  always  complete,  flatus  occasionally  passing.    There  is  usually  a  sense  of 
a  desire  to  defecate.    In  Chronic  intussusception  constipation  is  the  exception  ; 
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there  may  be  tenesmus  with  the  passage  of  blood  and  mucus,  but  this  is  by  no 
means  constant  as  in  the  acute  form. 

7.  The  Physical  Examination  of  the  Belly. — (a.)  Inspection. — The 

chief  points  to  be  observed  are,  the  distension  of  the  abdomen,  the  form  it  has 
assumed,  the  appearance  of  coils  of  distended  gut  and  peristaltic  movements. 

Distension  of  the  Abdomen. — In  Inffirnal  siran(jtilatioii\t  seldom  develops 
before  the  third  or  fourth  day,  and  is  seldom  extreme.  In  Volvulm  of  ih- 
great  intestme  it  appears  fi-om  the  commencement  and  forms  one  of  the  most 
marked  features  of  the  case.  It  may  be  so  great  as  to  interfere  with  respira- 
tion and  in  this  way  cause  death.  In  ImparM  gall-stone  distension  is  slight 
or  wanting,  and  the  same  is  the  case  in  Acute  intussusception. 

In  Chronic  olstruction  from  stricture  it  gradually  increases,  and  after  one  or 
two  weeks  may  become  excessive,  causing  much  distress.    In  Chronic  in- 
tussusceiiiion  it  is  absent,  unless  the  obstruction  is  complete. 
_  The  Form  of  the  Abdomen.— When  the  obstruction  is  in  the  smaU  intes- 
tme and  acute,  the  distension  is  usually,  in  the  early  stages,  most  marked  in 
the  epigastric,  umbilical,  and  hypogastric  regions,  the  flanks  being  less  dis- 
tended.   In  obstructions  low  down  in  the  gTeat  gut  the  distended  colon  on 
each  side  fills  out  the  flanks,  giving  the  abdomen  a  barrel-shape.    In  some 
cases  of  strangulation  by  a  band  of  internal  hernia,  the  abdomen  may  be 
irregularly  distended,  one  side  or  region  being  more  prominent  than  the  rest. 
Too  much  importance  must  not  be  attached,  however,  to  the  form  of  the 
abdomen,  as  it  is  often  deceptive,  and  especially  when  the  distension  is  great 
In  women  who  have  borne  children,  there  is  always  great  prominence  in  the 
Bmbihcal  and  hypogastric  region,  whatever  the  cause  of  the  distension 
may  l)e\ 

Coils  of  Intestine  visible  through  the  abdominal  walls  may  be 

observed  when  the  patient  is  thin  in  all  forms  of  obstruction  if  there  is  much 
distension.  In  Internal  strangulation  this  symptom  occui-s  late  if  at  all.  In 
Volvulus  of  the  sigmoid  flexure  the  enormous  size  of  the  distended  gut  does  not 
suggest  a  coil  of  intestine.  In  Impacted  gall-stone  and  Acute  i?itussusceptim, 
no  coils  are  visible  as  a  rule.  In  Stricture  of  the  small  intestine,  as  the  gut  is 
already  dilated  and  hypertrophied,  the  coils  readily  become  visible  should 
obstruction  occur.  It  is  in  Chronic  ohstruction  from,  stricture  of  the  great 
intestine,  and  in  chronic  intussusception,  that  the  distended  coils  of  small 
intestine  are  usually  most  distinctly  visible. 

Peristalsis  of  visible  coils  is  most  marked  in  Chronic  ohstrxirtions  in  the 
great  intestme.  It  may  be  taken  as  evidence  that  the  gut  is  not  paralysed  by 
acute  peritonitis  ;  but  beyond  this  it  is  of  no  great  value. 

(b.)  Percussion.— By  percussion  we  try  to  ascertain  the  condition  of  the 
colon.  In  the  normal  condition  the  different  notes  given  by  the  stomach, 
colon,  and  small  intestine,  usually  enable  us  to  determine  their  positions,  but  in 
the  distended  abdomen  the  evidence  thus  obtained  is  often  fallacious.  The 
stomach  is  always  concealed  by  the  distended  intestines.  If  the  small  intes- 
tines are  much  distended  their  note  becomes  indistinguishable  from  that  of  the 
colon.  Extreme  superficial  tympanitic  resonance,  uniform  in  note  and  con- 
cealing the  liver  dulness,  with  a  very  pointed  abdomen,  indicates  free  gas  in 
the  peritoneal  cavity  either  from  actual  or  impending  perforation.  Hyper- 
resonance  in  each  flank  is  usually  a  sign  of  a  distended  colon.  Dulness  in  the 
flanks,  disappearing  on  turning  the  patient  on  one  side,  is  usually  evidence  of 
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fluid,  aud  may  indicate  that  peritonitis  is  commencing.  In  a  case  in  University 
College  Hospital  a  few  years  ago,  this  sign  was,  however,  found  to  be  dependent 
ou  a  loaded  colon  with  a  long  meso-colon,  which  moved  out  of  the  flank  when 
the  patient  was  turned  to  the  opposite  side. 

(c.)  Manipulation.— By  manipulation  we  estimate  the  degree  of  tension  and 
the  presence  or  absence  of  tenderness  or  tumour.  In  Internal  strangulation  it  is 
very  rarely  that  localised  swelling  or  tenderness  can  be  recognised.  In  Volvulus 
of  the  sigmoid  flexure  tenderness  from  peritonitis  is  an  early  symptom.  _  In 
Impacted  gall-stone  an  ill-defined  hardness  may  occasionally  be  recognised, 
probably  below  and  to  the  right  of  the  umbilicus.  In  Intussusception,  whether 
acute  or  chronic,  the  characteristic  sausage-like  tumour  is  usually  to  be  found. 
In  Chronic  ohstrtiction  from  stricture  of  the  great  intestine  a  tumour  may  be 
felt  in  exceptional  cases,  but  much  more  commonly  the  results  of  manipulation 
are  purely  negative.  In  Fctcal  Accumulation  the  mass  can  be  felt  and  its 
putty-like  consistence  recognised.  In  all  cases  as  soon  as  the  distension  be- 
comes excessive,  manipulation  is  useless.  It  may  in  the  earlier  stages  be  much 
facilitated  by  relaxing  the  abdominal  walls  by  means  of  an  ansesthetic. 

8.  Examination  of  the  Rectum  should  never  be  omitted ;  by  it  we  ascer- 
tain the  presence  of  strictures  within  reach  of  the  finger,  or  tumours  pressing 
on  the  rectum,  and  of  fjecal  accumulations.  In  intussusception,  we  may  feel 
the  end  of  the  invaginated  intestine.  Those  whose  hands  are  small  enough  to 
pass  into  the  rectum,  an  uncommon  condition  in  men,  might  possibly  detect 
a  malignant  stricture  in  the  sigmoid  flexure. 

If  the  stricture  be  seated  at  the  upper  part  of  the  rectum,  it  may  be 
recognised  in  some  cases  by  a  careful  examination  of  the  bowel  with  bougies, 
but  this  mode  of  examination  is  rarely  of  any  value. 

Another  method  of  examination  often  employed  is  the  administration  of  the 
largest  possible  enema,  with  the  view  of  ascertaining  whether  the  obstruction 
is  low  down  in  the  great  gut.  This  is  very  fallacious,  as  the  abdominal  dib- 
tension  is  often  so  great  that  even  when  the  whole  colon  is  free,  the  patient 
cannot  bear  the  injection  of  more  than  a  few  ounces  of  fluid. 

Treves  states  that  by  careful  auscultation  of  the  abdomen  during  the  ad- 
ministration of  an  enema,  it  is  sometimes  possible  to  find  the  point  of 
obstruction.  If  the  colon  is  free,  the  fluid  may  be  heard  most  clearly  as  it 
enters  the  caecum. 

9.  The  Quantity  ofUrine. — It  is  frequently  stated  that  in  obstruction  high 
up  the  quantity  of  urine  secreted  is  diminished,  owing  to  the  lessened  extent 
of  intestinal  surface  capable  of  absorbing  liquids.  That  scanty  urine  is  com- 
monly met  with  in  these  cases  is  undoubted,  but  it  is  probably  due  to  the  fact 
that  the  patient  vomits  all  the  liquid  he  takes. 

By  attention  to  the  foregoing  points,  there  may  be  no  great  difficulty  in 
coming  to  an  accurate  opinion  as  to  whether  the  obstruction  is  in  the  large  or 
small  intestine.  It  may  also  be  borne  in  mind  that  with  the  exception  of 
twists  of  the  colon  and  acute  intussusception,  all  acute  obstructions  are  seated 
in  the  small  intestine,  while  the  great  majority  of  chronic  are  in  the  large. 
Yet  cases  do  occur  in  which,  though  the  obstruction  be  seated  in  the  large 
intestine,  and  due  to  chronic  stricture,  the  symptoms  are  acute  probably  from 
twist  or  kinking  above  the  narrowed  part,  and  thus  errors  of  diagnosis  will 
occur  in  spite  of  every  precaution  the  Surgeon  may  take  to  avoid  them. 

Treatment.— Treatment  of  Acute  Obstruction.— This  must  necessarily 
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be  in  a  great  measure  determined  by  the  diagnosis  that  is  made  as  to  its 
axuse     Ihe  treatment  of  intussusception  presents  so  many  special  points,  that 
It  will  be  better  to  consider  it  separately.    If  the  obscurity  of  the  symptoms 
renders  an  exact  diagnosis  in  the  early  stages  almost  impossible,  it  is  generally 
expedient  to  try  the  effect  of  proper  medical  treatment,  which  will  sometimes 
even  m  apparently  hopeless  cases,  aflFord  relief.    In  former  times  it  was  the 
custom  to  administer  purgatives  in  these  cases,  but  it  has  long  been  recoguized 
that  they  do  nothing  but  harm  ;  they  increase  the  pain  and  vomiting,  exhaust 
the  patient,  and  can  have  no  influence  over  any  real  intestinal  obstruction, 
ine  only  plan  that  appears  to  me  of  any  value  is  the  continued  administration 
of  opium    The  opium  may  be  given  in  the  solid  form  ;  but  in  acute  obstruc- 
tion, if  there  is  much  vomiting,  this  would  be  useless,  and  hypodermic  injec- 
tions of  morphia  should  then  be  administered.    It  must  be  given  in  such 
quantities  as  to  relieve  pain:  usually  about  one  gi-ain  of  opium,  bv  the  mouth 
or  a  quarter  of  a  gram  of  morphia  hypodermically  every  six  to  eight  hours  will 
be  found  sufficient.   This  treatment  will  in  all  cases  be  of  considerable  service 
and  in  some,  even  the  most  hopeless  and  complicated,  wiU  afford  satisfactor^ 
results.    In  a  very  complicated  case  of  intestinal  obstruction  which  I  attended 
with  (zarrod,  this  plan  was  eminently  successful.    A  patient  was  admitted  into 
the  hospital,  having  symptoms  of  internal  strangulation  ;  he  had  at  the  same 
time  double  inguinal  hernia,  and  a  small  umbilical  rupture,  as  well  as  the  re- 
mains of  a  fatty  tumour,  which  had  been  partially  removed  from  the  abdominal 
wall  many  years  previously.    There  were  peritonitis  with  tympanites,  ster- 
coraceous  vomiting,  and  much  vital  depression  ;  but,  as  there  was  no  stran-u- 
ation  existing  in  any  of  the  external  herniiB,  and  as  there  was  no  evidence  as 
to  the  precise  locality  of  the  internal  mischief,  it  was  not  thought  advisable  to 
have  recourse  to  operation.    The  patient  was  accordingly  treated  with  opium, 
when,  on  the  tenth  day,  the  obstruction  gave  way  and  the  bowels  acted,  the 
patient  ultimately  recovering.    In  some  cases  the  pain  is  relieved  by  the 
application  of  hot  fomentations,  but  these  have  no  curative  effect. 

H.  0.  Thomas  of  Liverpool,  who  has  paid  considerable  attention  to  the 
subject  of  intestinal  obstruction  and  advocates  the  exclusive  use  of  opium  in 
all  forms  of  the  affection,  gives  some  valuable  practical  directions  for  the 
management  of  these  cases.    He  insists  that  the  drug  must  always  be 
administered  hypodermically,  and  in  sufficient  quantity  to  relieve  all  pain, 
ihe  patient  must  of  course  be  confined  to  the  recumbent  position.    His  diet 
must  be  limited  to  the  smallest  possible  amount  and  must  be  exclusively 
liquid     Arrowroot  or  ground  rice  cooked  with  water,  with  the  addition 
of  a  htt  e  brandy  or  wine,  is  the  food  he  chiefly  recommends  ;  mutton  or 
chicken  broth  being  occasionally  allowed  as  a  change.    Milk  he  has  usually 
found  to  aggravate  the  symptoms.    On  small  quantities  of  this  food,  given 
at  intervals  of  two  hours,  a  patient  kept  warm  in  bed  and  under  the  influence 
of  opium  may  maintain  life  for  many  weeks  without  serious  loss  of  strength. 
hhoiM  natural  relief  take  place,  the  restricted  diet  and  rest  should  be  continued 
till  all  pam  has  passed  away  and  the  bowels  ha\-e  become  regular.    In  cases 
of  acute  obstruction  with  severe  vomiting,  Thomas  states  that  the  patient 
experieuccs  much  relief  from  having  the  foot  of  the  bed  raised  about  ten 
inches  on  blocks,  by  which  the  act  of  vomiting  is  facilitated.    He  advises  that 
the  abdomen  should  be  kept  cool.    If  symptoms  of  collapse  appear,  he  recom- 
mends the  hypodermic  injection  of  small  doses  of  atropine. 
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The  external  application  of  belladonna  has  been  recommended  with 
the  view  of  stimulating  the  peristaltic  action  of  the  intestine,  but  it  does  not 
seem  to  have  been  of  any  service. 

Enemata,  administered  by  means  of  a  long  tube,  are  very  commonly  em- 
ployed, but  they  are  perfectly  useless  in  all  acute  obstructions  except  in- 
tussusception, and  aggravate  the  patient's  sufferiugs.  In  chronic  obstruction 
from  stricture  low  down  in  the  great  intestine,  they  may  be  of  service.  If  the 
obstruction  be  within  reach  from  the  anus  a  gum  elastic  catheter  can  some- 
times be  passed  through  it  by  which  an  olive  oil  enema  may  be  thrown  up 
above  the  stricture,  after  which  the  motion  may  pass.  In  ftecal  accumulation 
large  olive  oil  enemata  are  often  of  service. 

The  application  of  Ice  to  the  abdomen  and  its  administration  by  the  mouth 
conjoined  with  cold  enemata  ;  the  application  of  electricity  and  massage 
of  the  abdomen  have  all  been  recommended  and  adopted  in  cases  of  intestinal 
obstruction,  with  the  intention  of  stimulating  the  peristaltic  action  of  the 
intestines,  but  it  is  evident  that  these  methods  can  be  productive  of  nothing 
but  harm  in  cases  of  genuine  mechanical  obstruction.  They  aggravate  the 
pain,  increase  the  vomiting,  and  hasten  death  from  exhaustion.  If  the 
obstruction  were  due  to  faecal  accumulation  from  partial  paralysis  of  the 
muscular  coat  they  might  be  of  some  use. 

The  administration  of  metallic  mercury  in  large  <|uantities,  with  the  view 
of  overcoming  the  obstruction  by  its  weight  is  an  ancient  and  barbarous  treat- 
ment which  cannot  be  of  any  use  in  genuine  obstruction. 

To  sum  up  therefore,  unless  the  Surgeon  determine  to  adopt  operative 
treatment  of  some  kind,  the  only  justifiable  treatment  is  the  administration  of 
opium  conjoined  with  proper  feeding.  It  is,  however,  evident  that  in  a  large 
number  of  cases  there  is  no  hope  of  relief  without  operative  interference. 

Inversion  of  the  Patient  is  an  ancient  mode  of  treatment,  which  is 
perhaps  too  much  neglected  in  the  present  day.  It  is  perfectly  free  from 
danger,  and  if  it  does  no  good  does  no  harm.  It  is  apphcable  only  to  those  cases 
in  which  the  sudden  invasion  of  the  disease  and  the  acuteness  of  the  symptoms 
lead  to  a  strong  presumption  of  strangulation  by  a  band  or  internal  hernia. 
It  is  useless  to  attempt  it  if  there  is  great  abdominal  distension.  The  opera- 
tion is  done  as  follows.  The  patient  is  anaesthetized  to  complete  muscular 
relaxation.  He  is  then  suspended  by  the  flexed  knees  over  the  shoulders  of  a 
strong  man.  The  small  intestines  Avill  then  be  seen  to  gravitate  towards  the 
epigastrium,  the  pubic  and  iliac  regions  becoming  hollow.  The  abdomen  may 
now  be  gently  manipulated,  and  the  man  who  supports  the  patient  may  raise 
himself  on  his  toes  and  come  dow^n  sharply  on  his  heels  so  as  to  give  a  shght 
concussion.  In  a  case  at  University  College  Hospital,  of  extremely  acute 
obstructiou  with  violent  stercoraceous  vomiting,  this  treatment  was  immediately 
successful.  As  the  patient  was  inverted  there  was  a  loud  gurgle  and  a  feeling 
like  the  reduction  of  a  large  hernia  was  perceived  by  the  hand  on  the  abdomen. 
I  have  seen  a  case  of  fatal  obturator  heruia — unrecognised  during  life — in 
which  at  the  posL-mortem  examinatioi^  it  seemed  probable  that  inversion  and 
shaking  would  have  effected  reduction  and  so  saved  the  patient. 

Puncture  of  the  Intestine  by  means  of  a  trochar  or  the  aspirator  for 
the  purpose  of  withdrawing  flatus  in  cases  of  great  distension  has  been  fre- 
quently performed,  sometimes  with  great  relief  to  the  patient.  It  may  be 
safely  done  with  a  trochar  about  a  tenth  or  a  twelfth  of  an  inch  in  diameter. 
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This  must  be  introduced  at  the  most  prominent  resonant  point.  The  trochar 
is  then  witlidrawn  and  the  cannula  left  in  for  from  five  to  ten  minutes,  the 
gas  being  allowed  to  blow  off".  It  must  not  be  moved  about  needlessly  while 
it  IS  m  the  gut.  When  no  more  gas  escapes,  the  vacuum  of  the  aspirator  may 
be  applied  to  it  as  it  is  withdrawn  to  prevent  any  f^cal  matter  falling  into 
the  peritoneal  cavity.  If  the  cannula  becomes  choked  with  fajcal  matter  it 
should  be  withdrawn.  The  puncture  is  rarely  followed  by  any  escape  of 
faeces  into  the  cavity  of  the  abdomen.  In  some  apparently  hopeless  cases 
rehef  of  the  obstruction  has  been  known  to  follow  the  paracentesis  of  the 
intestine.  These  have  probably  been  instances  of  kinking  or  partial  twist 
above  a  stricture  of  the  great  intestine. 

Operation  for  Acute  Intestinal  Obstruction.— When  a  patient  is 
suffering  from  the  symptoms  of  internal  strangulation  which  resist  medical 
treatment,  and  have  not  yielded  to  inversion— if  it  have  been  thought  ex- 
pedient to  employ  it— he  will  to  a  certainty  die,  unless  relief  can  be  afforded 
by  operation  ;  and  two  great  questions  will  at  last  press  themselves  upon  the 
Surgeon's  attention  :  -  1,  whether  it  is  advisable  to  have  recourse  to  operative 
interference  ;  and,  2,  when  it  is  proper  to  undertake  it.  The  mere  opening  of 
the  abdomen  with  proper  antiseptic  precautions  is  not  regarded  in  the  present 
day  as  a  serious  proceeding,  and  may  be  undertaken  with  little  hesitation  if 
the  symptoms  are  such  as  clearly  to  indicate  mechanical  obstruction  of  the 
small  intestine.  The  fact  that  apparently  desperate  cases  occasionally  recover 
under  the  treatment  by  opium,  should  not  cause  the  Surgeon  to  hesitate  if  the 
symptoms  are  such  as  to  justify  the  diagnosis  of  internal  strangulation  or 
twist.  The  chances  of  success  are  much  greater  if  the  operation  be  performed 
early  before  inflammatory  changes  have  occurred  in  the  strangulated  bowel  and 
the  rest  of  the  intestines  have  become  distended  with  gas.  The  conditions 
unfavourable  to  the  operation  are  marked  collapse  and  great  distension  of  the 
intestines.    The  operation  will  be  described  on  a  subsequent  page. 

Enterotomy  consists  in  opening  the  abdomen,  by  preference  in  the  right 
ihac  region,  seizing  the  first  piece  of  distended  gut  that  appears,  attaching  it 
to  the  wound  and  opening  it.  It  has  found  but  little  favour  in  this  country 
and  is  rarely  performed  except  as  a  last  resource  after  laparotomy.  Thus  if 
on  opening  the  abdomen  the  cause  of  obstruction  was  found  to  be  a  stricture 
of  the  small  intestine  with  matting  together  of  the  neighbouring  coils, 
enterotomy  would  give  the  only  chance  of  prolonging  the  patient's  life. 

Treatment  of  Chronic  Intestinal  Obstruction.— As  before  stated,  this 
arises  most  commonly  from  one  of  the  following  causes  :  f^cal  impaction, 
compression  of  the  great  intestine  by  a  tumour  and  stricture  of  the  large 
intestine. 

Fmcal  imjoaction  is  most  common  in  elderly  women.  When  it  is  suspected, 
the  rectum  should  be  explored,  and  if  it  be  found  to  be  blocked  up  by  a 
rounded  mass  of  indurated  and  impacted  fajces,  the  Surgeon  must  condescend 
to  undertake  the  duties  of  the  nightman,  and  empty  the  human  cloaca  of 
Its  fetid  accumulations.  This  is  best  done  by  anaesthetizing  the  patient,  then 
dilating  the  sphincter  ani  with  the  hand,  breaking  down  the  indurated  mass 
with  a  spoon  or  lithotomy  scoop,  and  washing  it  away  by  copious  enemata. 

If  the  obstruction  arise  from  the  gradual  compression  of  the  rectum  by  an 
tntrapelvtc  tumour,  or  from  malifjnant  or  simple  stricture  of  the  great  intestine, 
purgatives  will  be  worse  than  useless  ;  they  will  irritate,  will  often  induce 
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vomiting,  and  will  always  considerably  increase  the  patient's  distress,  and 
should  not  be  repeated.  The  patient  should  be  kept  quiet  in  bed,  and  have  a 
limited  supply  of  food  ;  such  as  leaves  little  residue  is  preferable,  the  best 
being  beef-tea,  with  arrowroot  and  a  small  quantity  of  brandy.  Milk  and 
soda-water  is  sometimes  taken  easily,  but  very  often  milk  in  any  form  and 
eggs  are  not  easily  digested.  Euemata  may  be  fairly  tried,  but  if  they  do  not 
soon  overcome  the  obstruction  nothing  is  gained  by  persistently  annoying  the 
patient  with  them.  In  some  cases  the  introduction  of  the  tube  of  a  stomach 
pump  as  far  as  possible,  and  the  administration  of  an  injection  in  this  way 
may  bring  about  relief.  If  the  stricture  is  within  reach,  a  catheter  can  some- 
times be  introduced  through  it,  by  means  of  which  a  large  olive  oil  enema  may 
be  administered,  and  in  this  way  the  obstruction  may  be  overcome.  If  these 
means  do  not  succeed,  opium  may  be  administered,  and  sometimes  after  some 
weeks,  the  obstruction  may  give  way.  Thomas  states  this  has  frequently 
occurred  in  his  practice,  and  that  he  has  been  able  to  prevent  the  early 
return  of  the  obstruction  by  keeping  the  patient  on  the  restricted  diet  already 
mentioned. 

When  other  means  have  failed  and  the  patient  is  becoming  exhausted, 
operative  interference  becomes  necessary.  When,  as  is  most  frequently  the 
case,  the  disease  is  seated  in  or  below  the  sigmoid  flexure,  the  descending 
colon  may  be  opened ;  but  should  there  be  any  reason  to  believe  that  the 
obstruction  is  situated  at  a  higher  point  the  operation  must  be  performed 
on  the  right  side. 

Treatment  of  Intussusception. — There  can  be  little  doubt  that  spon- 
taneous reduction  occurs  in  many  of  the  slighter  cases  of  intussusception,  but 
when  the  disease  is  fully  developed  the  only  possible  mode  of  natural  cure  is 
by  gangrene  of  the  intussusception  and  its  subsequent  separation  and  ex- 
pulsion.  This  mode  of  cure  does  not  occur  in  more  than  a  quarter  of  all  cases. 
In  children  under  10  years  of  age,  in  whom  50  per  cent,  of  all  cases  occur, 
recovery  by  separation  of  the  intussusception  is  very  rare,  certainly  not 
happening  once  in  twenty  cases.  Under  two  years  of  age  it  occurs  in  less  than 
2  per  cent.  In  these  cases  therefore,  unless  the  invagination  be  reduced  by 
mechanical  means  death  is  almost  inevitable. 

In  all  cases,  as  soon  as  the  diagnosis  is  made,  small  doses  of  opium  should  be 
given  to  arrest  peristaltic  movement  and  thus  to  prevent  the  increase  of  the 
invagination.  Inflation  of  the  Bowel  should  then  be  tried  without  delay. 
In  order  to  do  this  the  patient  must  be  put  fully  under  the  influence  of 
chloroform  to  prevent  straining  and  to  relax  spasm  in  the  bowel.  The  nozzle 
of  a  common  Higginson's  enema  syringe  is  then  inserted  into  the  anus  which 
is  caulked  round  the  tube  with  wet  wool.  Air  or  water,  or  a  mixture  of  the 
two,  is  then  injected  into  the  bowel,  care  being  taken  not  to  use  too  much 
force  or  to  carry  the  distension  too  far,  as  serious  injury  to  the  intestine  has 
been  known  to  result.  At  the  same  time  the  tumour  should  be  grasped  if 
possible  through  the  relaxed  abdominal  walls  and  gently  manipulated,  as  this 
seems  in  some  cases  to  aid  in  reduction.  In  a  case  recently  in  University 
College  Hospital  reduction  was  in  fact  eflected  by  manipulation  alone  through 
the  thin  abdominal  walls  of  a  young  child.  As  the  inflation  proceeds  the 
tumour  will  be  felt  gradually  to  move  in  the  direction  of  the  c^cum,  and  a 
last  to  disappear,  leaving  perhaps  a  sense  of  fulness  behind  it  due  to  the  swollen 
state  of  the  gut.    Inflation  has  been  successful  in  a  large  number  of  recorded 
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cases,  especially  in  infants.  It  can  eTidenfcly  be  of  use  only  in  the  ileo-cseeal 
and  colic  varieties.  In  a  case  under  my  care  in  a  (•hild  aged  ten  years,  the 
patient  not  being  anesthetized  felt  "as  if  a  bone  broke  "  in  the  abdomen  as 
the  reduction  took  place.  If  inflation  fails  after  a  proper  trial,  little  will  be 
gained  by  repeating  it.  The  patient  must  then  be  left  to  the  chance  of 
spontaneous  cure  under  the  influence  of  opium,  or  laparotomy  must  be  per- 
formed and  an  attempt  made  to  reduce  the  invagination.  This  operation  was 
first  suggested  by  Nuck,  and  has  been  successfully  performed  by  Hutchinson, 
Howard  Marsh,  Godlee  and  others  in  this  country.  Treves  has  tabulated  3:-} 
cases.  Eighteen  were  under  2  years  of  age,  and  of  these  4  recovered  ;  4  were 
between  2  and  15,  and  all  died  ;  11  were  above  15,  and  0  recovered.  In  lo 
of  the  cases  reduction  was  easy,  and  of  these  7  recovered  ;  in  23  it  was 
difficult  or  impossible,  and  of  these  all  died  but  2.  If  the  gut  cannot  be 
reduced  the  Surgeon  has  the  choice  between  replacing  it,  closing  the  wound  and 
leaving  the  patient  to  the  chance  of  spontaneous  cure,  or  of  resecting  the  in- 
vagination, treating  it  like  gangrenous  gut  in  strangulated  hernia.  If  this  be 
done  it  is  better  to  make  an  artificial  anus,  which  can  be  closed  by  a  subsequent 
operation  if  the  patient  survives.  The  choice  between  these  two  methods  will 
depend  on  the  state  of  the  gut,  the  presence  or  absence  of  adhesions  at  the  neck 
of  the  intussusception  and  the  general  condition  of  the  patient. 

Further  experience  is  required  to  determine  the  conditions  favourable  to  the 
operation.  Severe  symptoms  with  much  tenesmus  and  little  or  no  blood 
mdicatiug  arrest  of  circulation  in  the  intussusception  show  that  reduction 
would  probably  be  difficult  or  impossible.  In  children  under  two,  if  insufflation 
fads  laparotomy  gives  practically  the  only  chance  of  life. 

In  chronic  intussusception  insufflation  is  seldom  of  much  use  and  laparotomy 
gives  the  best  chance  of  life.  The  operation  has  been  successfully  performed 
by  H.  G.  Howse.  ^ 

Operations  for  Intestinal  Obstruction.— Laparotomy,  or,  as  it  was 
formerly  incorrectly  termed,  Gasfroiomy,  may  be  required  for  :— 1.  Internal 
strangulation  of  all  kinds  ;  2.  Volvulus  of  the  small  intestine  ;  3.  Impaction 
of  a  foreign  body,  or  gall-stone  ;  4.  Intussusception,  acute  or  chronic. 

In  performing  the  operation  of  laparotomy,  all  the  rules  already  laid  down 
for  abdominal  operations  in  general  must  be  attended  to  (p.  7!13).  The 
patient  must  be  laid  on  a  high  table,  the  legs  being  allowed  to  hang  over  the 
end  of  it  so  as  to  afford  a  full  view  of  the  abdomen.  The  anaesthetic  having 
been  administered,  and  the  bladder  emptied,  the  incision  should  be  made 
I)elow  the  umbilicus  in  the  middle  line.  If  the  patient  be  very  fat  it  may  be 
necessary  to  enlarge  the  wound  upwards.  Even  in  cases  such  as  intussus- 
ception, in  which  the  tumour  is  situated  on  one  side  of  the  middle  line,  the 
median  incision  will  always  be  found  the  best.  It  is  accompanied  by  less 
haemorrhage,  and  leaves  less  tendency  to  the  occurrence  of  ventral  hernia.  . 
The  linea  alba  then  having  been  exposed,  the  incision  must  be  carried  through 
the  abdominal  wall  until  the  peritoneum  is  reached.  All  hEemorrhage  must  then 
1)6  carefully  arrested,  after  which  the  peritoneum  may  be  carefully  opened 
and  divided  to  the  extent  of  the  wound  on  a  director.  The  incision  should 
at  first  be  only  just  large  enough  to  admit  the  hand,  which  may  be  introduced 
without  allowing  the  intestines  to  escape.  It  should  at  once  be  passed  to  the 
region  of  the  cascum.  If  this  can  be  felt  collapsed  it  proves  that  the  obstruction 
is  in  the  small  intestine.    At  the  same  time  a  tumour  or  intussusception  at  the 
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ileo-C£ecal  valve  might  be  felfc.  If  the  case  is  one  of  obstruction  from  gall-stone, 
it  will  commonly  be  felt  in  the  lower  part  of  the  ileum  while  passing  the  hand 
towards  the  ctecum.  A  constricting  band  may  possibly  be  felt  in  the  same  way. 
If  the  caecum  be  found  to  be  distended,  the  hand  should,  if  possible,  be  carried 
alons:  the  s-reat  intestine  till  the  obstruction  is  found.  If  the  case  is  one  of 
obstruction  of  the  small  intestine,  the  Surgeon  should  try  to  find  the  collapsed 
eut  below  the  obstruction,  and  draw  a  coil  of  it  out  at  the  wound.  This  is 
not  easy  to  do,  as  the  distended  coils  conceal  the  collapsed  gut,  and  tend  to 
protrude  at  the  wound.  They  should  be  kept  under  control  as  much  as 
possible  by  the  pressure  of  a  large  flat  sponge,  or,  if  they  protrude,  they  may 
be  covered  with  a  linen  cloth  soaked  in  warm  carbolic  lotion  (1  in  40).  By 
following  along  the  intestine,  reducing  one  part  as  the  next  is  withdrawn,  the 
obstruction  may  at  last  be  reached.  It  will  usually  be  found  that  however 
careful  the  Surgeon  may  be,  if  there  is  much  distension,  a  large  part  of  the 
intestine  will  be  exposed  before  the  obstruction  is  found.  If  there  be  a 
hernial  constriction  formed  by  a  dense  adventitious  fibroid  band,  he  may 
divide  the  band  that  constitutes  the  stricture  on  a  director  by  means  of  a 
probe-pointed  bistoury  or  hernia  knife,  or  break  it  through  with  the  finger  ; 
or  he  may  withdraw  the  constricted  coil  of  intestine  from  an  aperture  in  the 
omentum  or  mesentery  into  which  it  had  slipped.  If  it  be  a  case  of  volvulus, 
the  gut  may  be  untwisted,  as  in  a  case  on  which  I  operated  in  1849. 

If  the  case  turns  out  to  be  a  volvulus  of  the  sigmoid  flexure,  it  may  be 
reduced,  after  puncturing  it  to  let  out  the  gas  ;  but  experience  has  shown  that 
the  twist  returns  as  soon  as  the  flatus  re-accumulates.  The  only  hope  of  cure 
lies  in  colotomy. 

If  a  gall-stone  be  found,  an  attempt  may  be  made  to  push  it  on  into  the 
great  intestine,  as  has  been  successfully  done  in  one  case  by  Glutton. 
Failing  this,  it  has  been  suggested  to  break  up  the  stone  with  a  fine 
needle  passed  through  the  wall  of  the  gut,  but  this  plan  has  not  yet  been 
actually  practised.  Lastly,  the  stone  may  be  cut  out  by  a  longitudinal  in- 
cision in  the  gut.  This  operation  was  first  performed  by  Walters,  of  Reigate, 
the  case  unfortunately  ending  fatally.  It  has  since  been  successfully  accom- 
plished by  T.  Smith.  The  incision  in  the  gut  should  be  closed  by  sutures  in 
the  ordinary  Avay. 

If  the  case  turns  out  to  be  one  of  stricture  of  the  small  intestine  little  can 
be  done  beyond  the  formation  of  an  artificial  anus  above  the  obstruction. 

If  the  case  be  one  of  intussusception  it  is  generally  useless  to  attempt  to 
reduce  the  invagination  without  bringing  the  whole  tumour  out  upon  the 
abdominal  wall.  This  can  usually  be  done  without  diflBculty,  and  as  the  dis- 
tension in  these  cases  is  seldom  great  it  may  be  accomplished  without  allowing 
the  small  intestines  to  escape.  Reduction  must  be  accomplished  by  a  process 
of  kneading  and  drawing  down  the  sheath,  rather  than  by  forcibly  attempting 
to  drag  out  the  entering  tube.  If  reduction  is  impossible,  the  Surgeon  has  three 
courses  open  to  him.  He  may  return  the  bowel  and  leave  the  patient  to  his 
chance  of  a  natural  cure  ;  he  may  bring  out  the  piece  of  intestine  and  make 
an  artificial  anus  in  the  wound ;  or  he  may  cut  oJf  the  whole  invaginated 
part  and  sew  the  two  ends  of  the  gut  to  each  other.  The  course  to  be  adopted 
will  depend  on  circumstances.  As  it  is  presumed  that  the  operation  has  been 
undertaken  because  there  was  no  hope  of  a  spontaneous  cure,  the  first  course 
is  not  likely  to  be  successful,  though  in  many  cases  it  is  the  only  one  that  can 
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be  adopted  owing  to  the  exhausted  state  of  the  piitient.  The  second  will  leave 
the  patient  an  artificial  anus  in  the  most  inconvenient  position.  The  third 
is  accompanied  by  great  danger  if  done  during  obstruction,  and  it  is  generally 
recognized  that  the  best  treatment  is  to  remove  the  invaginated  bowel,  to 
make  an  artificial  anus,  and  to  cure  that  by  a  subsequent  operation.  This 
plan  would,  therefore,  be  the  best  to  adopt  if  the  condition  of  the  patient  is 
such  as  to  allow  the  necessary  time  for  its  performance.  The  chances  of 
recovery  are,  however,  not  great,  whichever  plan  be  adopted. 

After  the  obstruction,  whatever  may  be  its  nature,  is  removed,  the  intestines 
must  be  returned  and  the  wound  closed  and  dressed  as  described  on  p.  79.S. 
If  there  is  great  difficulty  in  returning  the  distended  intestines,  they  may  be 
punctured  with  a  fine  hollow  needle  to  let  out  the  gas.  The  abdomen  must  be 
well  supported  by  a  bandage  and  the  knees  must  be  bent  over  a  pillow. 
Opium  must  be  continuously  administered,  and  nothing  but  ice  and  barley- 
water  allowed  for  from  twenty-four  to  forty-eight  hours.  The  mortality 
following  laparotomy  for  the  relief  of  intestinal  obstruction  is  very  high. 
Treves  gives  a  table  of  122  cases  of  laparotomy  for  intestinal  obstruction, 
excluding  intussusception,  with  a  mortality  of  63-1  per  cent.,  but,  as  he  points 
out,  it  is  probable  that  the  death-rate  is  much  higher  than  this,  as  cases  are 
only  published  either  when  successful,  or  when  presenting  some  point  of 
pathological  interest. 

Colotomy. — The  operation  required  to  give  exit  to  the  intestinal  contents, 
is  of  two  kinds.  In  one  the  intestine  is  opened  in  the  left  iliac  fossa,  by  cutting 
through  the  peritoneum  covering  it.  In  the  other  it  is  opened  in  the  loin  by 
cutting  between  the  layers  of  the  meso-colon,  being  thus  exposed  where  it  fs 
uncovered  by  peritoneum. 

Colotomy  may  be  required  for  the  following  conditions  :— 

1.  Intestinal  obstruction  below  the  descending  colon. 

2.  Volvulus  of  the  sigmoid  flexure. 

3.  Intense  pain  in  defaecation,  in  ulcerated  cancer  of  the.  large  intestine  or 
rectum. 

4.  Cancerous  fistula  between  the  rectum  and  bladder. 

5.  Congenital  absence  of  the  rectum. 

Littre's  Operation.  Inguinal  C  olotomy.— The  first  operation,  or  Littre's, 
as  it  has  been  called,  was  proposed  by  a  Surgeon  of  that  name,  in  1710,  who 
advised  that  in  these  cases  the  sigmoid  flexure  of  the  colon  should  be  opened 
from  the  left  iliac  region  :  but  it  was  not  until  the  year  1776  that  any  opera- 
tion of  the  kind  was  performed,  when  Pillore,  a  Surgeon  of  Rouen,  was  the 
first  to  make  an  artificial  anus  on  the  adult,  for  relief  of  retention  of  fa3ces ; 
this  he  did,  not  according  to  Littre's  method,  but  by  opening  the  caecum  from 
the  right  iliac  region.  Fine,  of  Geneva,  in  17fl7,  opened  the  transverse  colon 
from  the  umbilical  region,  in  a  case  of  retention  of  fteces  produced  by 
"  scirrhus  "  of  the  upper  part  of  the  rectum. 

Littre's  operation  is  thus  performed.  An  incision  is  commenced  at  the 
level  of  the  left  anterior  superior  iliac  spine  and  carried  downwards  and 
inwards,  nearly  parallel  to  Poupart's  ligament  for  from  two  and  a  half  to 
three  inches.  Tlie  muscles  and  transversalis  fascia  are  then  divided  in  the 
same  way  as  in  the  operation  for  ligaUire  of  the  external  iliac  artery.  The 
peritoneum  is  then  opened  and  the  distended  sigmoid  flexure  usually  at  once 
presents  in  the  wound.    It  is  then  drawn  out  and  secured  by  a  sufficient 
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number  of  stitches.  These  should  be  made  to  include  the  peritoneum  and 
skin  in  the  abdominal  wall,  but  should  miss  the  muscles.  If  the  case  is 
not  urgent  the  stitches  may  be  made  to  penetrate  the  muscular  and  serous 
coat  only,  and  the  gut  left  unopened  till  the  third  or  fourth  day.  If  it  is 
necessary  to  open  the  gut  at  once,  the  sutures  may  penetrate  the  whole  thick- 
ness of  the  gut.  On  opening  the  peritoneum  a  piece  of  small  intestine  may 
present  instead  of  the  colon  ;  this  is  recognized  by  the  absence  of  bands 
and  appendices  epiploicEe,  and  by  the  fact  that  if  its  mesentery  be  gently 
pulled  it  will  be  felt  to  be  fixed  towards  the  right  while  the  colon  is  fixed  to 
the  left. 

Amussat's  Operation,  or  Lumbar  Colotomy. — In  order  to  avoid  wound- 
ing the  peritoneum,  Callisen,  of  Copenhagen,  in  1796  proposed  opening  the 
colon  from  behind,  in  the  left  lumbar  region,  where  it  is  not  covered  by  peri- 
toneum. He  once  attempted  this  operation  on  the  dead  body  of  a  child ;  but, 
failing  to  reach  the  intestine  without  wounding  the  serous  membrane,  he 
seems  to  have  relinquished  all  further  idea  of  it.  The  operation  was,  however, 
subsequently  practised  and  perfected  by  Amussat.  It  affords  an  admirable 
illustration  of  the  important  practical  application  of  an  apparently  trivial 
anatomical  fact,  viz.,  the  relation  of  the  layers  of  the  meso-colon  to  the 
descending  colon. 

Amussat,  when  he  was  attending  the  celebrated  Broussais  for  cancer  of  the 
rectum,  of  which  he  ultimately  died,  was  led  to  reflect  on  the  resources  that 
Surgery  offers  in  similar  cases  ;  and  after  making  some  experiments  on  the 
dead  body,  he  became  convinced  that  the  operation  proposed  by  Callisen,  if 
somewhat  modified,  was  not  only  practicable,  but  safe.  He  soon  had  an  op- 
portunity of  putting  this  opinion  to  the  test  of  actual  practice  in  1839,  in  a 
private  case,  at  which  he  kindly  invited  me,  then  a  student  in  Paris,  to  be 
present.    The  operation  was  perfectly  successful. 

The  following  is  the  best  method  of  performing  Lumbar  Colotomy.  If  the 
operation  is  to  be  performed  in  the  ordinary  situation  on  the  left  side,  the 
patient  must  be  placed  on  his  right  side,  with  a  firm  folded  pillow  beneath  the 
flank,  so  that  the  body  may  be  slightly  curved  to  the  right,  and  the  space 
between  the  last  rib  and  the  crest  of  the  ilium  on  the  left  side  made  as  wide  as 
possible.  The  Surgeon  then  measures  from  the  anterior  superior  to  the 
posterior  superior  spine  of  the  ilium,  carrying  the  tape  straight  from  one  to 
the  other,  and  not  along  the  crest  of  the  ilium.  From  the  mid-point  between 
the  two  spines  (Heath),  or  half  an  inch  behind  it  (Allingham),  a  vertical  line 
is  drawn  upwards,  as  in  Fig.  825.  This  corresponds  tolerably  accurately  to  the 
line  of  the  colon.  In  this  line  a  point  is  taken  exactly  mid-way  between  the  last 
rib  and  the  crest  of  the  ilium.  An  incision,  either  transverse  or  inchned  slightly 
downwards  and  forwards  (Fig.  825),  is  then  made,  passing  through  this  point. 
It  must  be  from  three  to  four  inches  in  length,  half  on  each  side  of  the 
vertical  line.  If  the  measurements  have  been  correctly  taken,  the  posterior 
extremity  of  the  incision  will  be  at  the  edge  of  the  erector  spinte.  In  fact, 
the  edge  of  this  muscle  is  practically  a  better  guide  than  the  vertical  line  just 
mentioned.  The  incision  is  steadily  deepened  through  the  skin  and  superficial 
fascia  by  light  strokes  of  the  knife.  After  these  are  divided,  the  external 
oblique  comes  into  view  in  the  anterior  two-thirds  of  the  wound,  and  the 
latissimus  dorsi  in  the  ]]08terior  third  ;  these  are  divided  by  drawing  the 
knife  lightly  along  the  wound,  and  the  internal  oblique  is  then  exposed  and 
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cut  through  in  the  same  way.  The  fascia  lumborum  now  comes  into  view. 
This  is  the  first  important  rallying  point.  It  must  be  picked  up  carefully 
with  the  dissecting  forceps,  and  opened  with  the  knife  held  horizontally  ;  the 
finger,  guiding  a  probe-pointed  bistoury,  may  then  be  introduced  through  the 
opening,  and  the  fascia  lumborum  divided  freely  to  the  whole  length  of  the 
wound.  At  this  stage  the  last  dorsal  nerve  and  the  arteiy  accompanying  it 
are  usually  divided,  and  the  vessel  must  be  twisted  or  tied.  The  incision 
through  the  fascia  lumborum  always  opens  the  sheath  of  the  quadratus 
lumborum,  the  external  border  of  which  must  be  freely  notched  if  it  obstruct 
the  wound.  In  dividing  the  muscles  two  points  must  be  attended  to  :  first, 
that  these  structures  are  cut  through  to  the  same  extent  as  the  skin,  otherwise 
the  Surgeon  will  continue  to  dig  in  a  deep  and  conical  pit,  and  will  fail  to 
recognize  the  gut  at  the  bottom  of  it ;  and  secondly,  to  avoid  drifting  down- 


Fig.  825. — Line  of  Incision  lor  Lumbar  Colotomy.    Dotted  line  indicates  situation  of  Uescending  Colon. 

wards  towards  the  crest  of  the  ilium,  as  the  incision  is  deepened  from  drawing 
the  wound  to  one  side  with  the  left  hand. 

At  this  stage  of  the  operation  two  copper  spatulee  must  be  put  into  the 
wound,  by  which  it  is  drawn  widely  open.  Some  loose  fat  then  comes  into 
view,  which  must  be  carefully  torn  through  with  the  fingers,  no  forceps  or 
other  instrument  being  used.  In  thin  patients  this  fat  is  wanting.  The 
fascia  transversalis  next  appears.  This  is  a  very  variable  structure  ;  in 
fat  females  it  is  scarcely  recognizable,  while  in  a  thin  male  it  is  often  so  strong 
as  to  be  mistaken  for  the  peritoneum  or  the  gut.  It  must  be  carefully  torn 
through  at  the  posterior  part  of  the  wound.  The  sub-peritoneal  fat  is  then 
exposed,  varying  in  amount  with  the  fatness  of  the  patient,  and  must  be  torn 
through  carefully  with  the  fingers.  The  gut  is  now  reached.  If  the  operation 
is  being  performed  for  obstruction,  the  colon  is  tensely  distended,  of  a 
greenish  colour,  and  usually  rises  up  into  the  wound.  In  cases  in  which  this 
operation  is  being  undertaken  for  relief  of  pain  in  cancer  of  the  rectum,  the 
gat  may  be  collapsed.  In  this  state,  not  only  is  it  very  troublesome  to  find, 
but  the  part  uncovered  by  peritoneum  is  so  small  that  it  is  difficult  to  make 
an  opening  without  wounding  that  membrane.  All  these  difficulties  are 
at  once  overcome  by  distending  the  gut  with  air.  Lund  has  invented  an 
ingenious  apparatus  for  this  purpose,  but  the  gut  can  easily  be  distended  by 
means  of  an  ordinary  enema-syringe,  the  anus  being  closed  around  the  tube 
by  a  mass  of  wet  or  oiled  wool  pressed  against  it  by  the  hand  of  an  assistant. 
As  the  air  enters  the  gut  will  be  seen  and  felt  rising  up  in  the  wound 
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(Fig.  820)  ;  and  in  most  cases,  if  the  transversalis  fascia  have  been  sufficiently 
torn  through,  it  will  rise  up  to  the  level  of  the  skin.  If  from  any  reason  this 
fails,  the  gut  may  be  found  by  pushing  the  fore-finger  into  the  wound  till  the 
lower  end  of  the  kidney  is  felt,  immediately  in  front  of  which  the  colon  lies. 
Pressure  on  the  abdomen  will  sometimes  make  it  appear.  In  other  cases  it 
may  be  found  by  turning  the  patient  on  his  back,  passing  the  fore-finger  into 
the  posterior  part  of  the  wound,  and  then  seizing  between  it  and  the  thumb 
the  parts  in  contact  with  it.  The  patient  is  then  rolled  back  on  to  his  side 
and  the  gut  drawn  up  into  the  wound.  In  whatever  way  the  gut  is  seized,  it 
must  be  drawn  well  up  to  the  level  of  the  skin.  Two  silk  threads,  each  about 
two  feet  long,  are  then  passed  through  the  gut  and  the  skin  and  fat  on  each 
side  of  the  wound  in  the  following  way.  A  curved  needle  is  threaded  on  the 
suture  ;  it  is  first  passed  through  the  skin  and  fat  on  one  side  of  the  wound, 
then  longitudinally  through  the  anterior  part  of  the  gut  exposed,  including 
about  one  inch  of  it ;  finally  the  needle  is  passed  from  the  wound  through  the 
skin  and  fat  opposite  to  the  point  at  which  it  entered  on  the  other  side.  A 
similar  thread  is  then  passed  in.  the  same  wtiy,  including  the  posterior  part  of 
the  gut  exposed.   Care  must  be  taken  not  to  puncture  the  peritoneum  with  the 


anterior  thread.  An  incision  is  then  made  into  the  gut  between  the  two  sutures, 
the  finger  introduced,  the  loops  pulled  out  and  divided  and  tied.  Thus  the  gut 
is  rapidly  secured  by  four  sutures  immediately  after  being  opened,  and  faecal 
matter  is  prevented  from  running  into  the  wound  (Fig.  827).  More  sutures 
may  be  put  in  afterwards  if  necessary.  If  much  escape  of  fteces  is  expected, 
the  wound  may  be  touched  with  chloride  of  zinc  (gr.  40  to  Sj)  and  weh  dusted 
with  iodoform,  and  the  posterior  part  over  which  the  fgecal  matter  will  flow 
may  be  smeared  with  iodo-vasehne  ointment  or  carbolic  oil  before  the  gut  is 
opened.  The  gut  should  be  brought  as  far  back  in  the  wound  as  can 
conveniently  be  done.  After  the  operation  the  anterior  part  of  the  wound 
may  be  closed  with  sutures,  but  the  posterior  should  be  left  partly  open,  and, 
if  necessary,  a  drainage-tube  introduced  to  prevent  any  burrowing  of  pus  in 
the  loose  subperitoneal  areolar  tissue.  A  pad  of  carded  oakum,  or  some  other 
absorbent  antiseptic  material,  is  then  applied  and  changed  frequently.  A 
piece  of  hnt  soaked  in  carbohc  oil  (1  in  10)  may  be  applied  next  the  skin,  a 
hole  being  cut  through  it  opposite  the  gut. 

When,  as  in  operations  for  relief  of  pain  in  cancer  of  the  rectum,  it  is  not 
immediately  necessary  to  open  the  bowel,  it  may  be  drawn  well  out  of  the 
wound  till  a  distinct  knuckle  of  considerable  size  protrudes  and  secured  to  the 
skm  in  this  position  by  a  number  of  stitches  passed  if  possible  so  as  not  to 
include  the  mucous  membrane.  It  may  tlien  be  dressed  antiseptically  and 
opened  on  the  fourth  or  fifth  day.  In  this  way  the  greater  part  of  the  wound 
can  be  got  to  heal  by  the  first  intention. 
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Wound  of  the  Peritoneum  is  the  most  serious  accident  during  the  operation, 
as  it  may  be  followed  by  peritonitis,  but  is  by  no  means  necessarily  so.  It 
may  occur  in  three  stages  of  the  operation  : — 1,  while  dividing  the  fascia 
lumborura,  from  too  free  use  of  the  knife  ;  2,  the  ])Osterior  reflection  may  be 
torn  with  the  finger  by  using  it  as  a  hook  to  drag  the  gut  up  into  the  wound  ; 
3,  it  may  be  punctured  by  the  needles,  or  wounded  by  the  knife  in  opening 
the  gut.  In  rare  cases  free  gas  is  met  with  in  the  peritoneal  cavity,  and  this 
may  lead  to  the  peritoneum  being  mistaken  for  the  gut.  In  some  cases 
a  complete  meso-colon  is  met  with,  so  that  it  is  impossible  to  open  the  gut 
without  wounding  the  serous  membrane.  In  fat  subjects  the  depth  of  the 
wound  increases  the  difficulty  of  the  operation,  in  some  cases  necessitating  a 
crucial  incision  to  give  more  space.  Different  Surgeons  have  variously 
modified  the  operation  by  making  the  incision  vertical  or  semilunar  instead  of 
transverse,  but  the  method  above  described  is  that  usually  preferred. 

The  patient  will  derive  much  comfort  after  the  operation  from  taking 
powdered  charcoal.  It  not  only  deodorizes,  but  also  tends  to  harden,  the 
ffBces.  When  recovery  has  taken  place,  the  aperture  in  the  lumbar  region  may 
be  kept  supported  and  closed  by  means  of  a  truss  with  a  large  pad. 

After  recovery  two  complications  are  not  uncommonly  met  with,  contraction 
of  the  artificial  anus  and  prolapsus  of  the  gut.  The  first  is  best  prevented  by 
drawing  the  gut  well  up  in  the  wound  at  the  time  of  the  operation.  If  there 
is  a  tendency  to  contraction  it  may  be  prevented  by  introducing  a  conical 
vulcanite  plug,  which  must  be  constantly  worn.  Prolapsus  is  best  prevented 
by  a  properly  constructed  pad,  secured  by  an  elastic  belt. 

The  causes  of  death  after  colotomy  are  usually  exhaustion,  septicemia,  peri- 
tonitis from  wound  of  the  membrane,  and  occasionally  secondary  peritonitis 
from  burrowing  of  pus  in  the  subperitoneal  fat  towards  the  iliac  fossa. 

Colotomy  on  the  rigid  side  is  done  in  the  same  way  as  on  the  left  and 
presents  no  difference  requiring  notice. 

Comparison  of  Littre's  and  Amussat's  Operations. — When  we  com- 
pare the  different  operations  that  have  been  proposed  for  the  formation  of  an 
artificial  anus,  it  will  be  seen  that  Callisen's,  as  modified  by  Amussat,  presents 
the  great  advantage  of  not  implicating  the  peritoneum,  and  the  risk  of 
peritonitis  is  thus  avoided.  The  danger  of  death  from  this  cause  in  Littre's 
operation  does  not  seem,  however,  to  be  so  great  as  might  have  been  supposed, 
and  its  advocates  claim  for  it  the  advantages  of  being  a  less  severe  operation 
and  of  placing  the  new  anus  in  a  more  convenient  situation,  as  the  patient 
is  able  to  cleanse  it  himself.  Also,  when  the  operation  is  performed  for 
congenital  absence  of  the  rectum,  Littre's  is  preferable,  as  being  much  less 
difficult  and  more  certain  to  reach  the  gut,  which  is  often  in  infants  attached 
by  a  long  meso-colon  in  the  left  loin.  It  is  said  also  that  the  risk  of 
peritonitis  in  Littre's  method  is  less  than  when  the  peritoneum  is  accidcutallv 
wounded  in  Araussat's  operation,  as  the  uniform  pressure  of  the  anterior 
abdominal  wall  tends  to  prevent  the  entrance  of  fascal  matter  into  the  cavity. 
The  fact  that  the  sisinoid  flexure  is  so  often  the  seat  of  the  disease  in  malignant 
stricture  is,  on  the  other  hand,  a  very  strong  argument  in  favour  of  Amussat  s 
operation  in  all  such  cases. 

Van  Erckelens  has  collected  202  cases  of  colotomy.  Of  these,  165  were 
performed  by  Amussat's  method,  and  of  these  63  died,  about  38  per  cent.  : 
84  Avere  performed  by  Littre's  method,  and  of  these  30  died, .  or  about 
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46  per  cent.  In  the  remaining  cases  the  method  of  operating  was  not 
recorded.  Of  the  262  cases,  110  were  for  cancer,  49  for  strictures,  44  for 
imperforate  anus,  43  for  intestinal  obstruction,  and  16  for  fistulous  openings 
from  the  rectum  into  neighbouring  passages.  The  diflference  in  the  mortality 
is  therefore  not  great,  but  yet  is  distinctly  in  favour  of  Amussat's  operation. 
Of  those  cases  in  which  death  has  resulted  from  Amussat's  operation,  a  large 
proportion  appear  to  have  been  due,  not  directly  to  the  operation,  but  to  the 
influence  of  the  previous  disease,  the  operation  having  occasionally  been 
uselessly  done  at  the  last  extremity.  We  should,  therefore,  have  less  hesitation 
in  performing  the  extra-peritoneal  operation  in  an  early  stage  of  those  cases  in 
which  it  is  called  for,  than  we  should  if  the  section  itself  were  attended  with 
any  serious  risk  to  the  patient's  life. 

PERITYPHIilTIC   ABSCESS.     PERFORATION    OF    THE    VERMIFORM  APPENDIX. 

Localised  collections  of  pus  form  in  connection  with  the  ctecum  or  its 
appendix,  either  within  or  without  the  peritoneum.  The  extra-peritoneal 
form  arises  in  connection  with  the  caecum  or  possibly  from  disease  of  the  root 
of  the  appendix  ;  the  intra-peritoneal  variety  always  arises  from  disease  of 
the  appendix. 

Extra-peritoneal  Perityphlitic  Abscess  is  situated  in  the  loose  areolar 
tissue  behind  the  csecum,  between  the  bowel  and  the  fascia  iliaca.  It  extends 
readily  upwards  towards  the  kidney,  inwards  towards  the  brim  of  the  pelvis, 
and  forwards  towards  the  iliac  spine  and  Poupart's  ligament  ;  but  it  is  shut 
ofi*  from  the  thigh  by  the  attachment  of  the  fascia  to  the  ligament.  The 
abscess  tends  to  point  above  and  towards  the  outer  end  of  Poupart's  ligament. 

Causes.— Perityphlitic  abscess  arises  as  a  consequence  of  inflammation  and 
ulceration  of  the  csecum.  It  may  occur  with  or  without  perforation  of  the 
gut.  In  the  former  case  there  is  a  history  of  attacks  of  typhlitis,  probably 
frequently  repeated.  For  a  detailed  account  of  this  disease  I  must  refer  the 
reader  to  works  on  Medicine.  It  will  suffice  here  to  mention  that  it  is 
characterised  by  acute  pain  and  tenderness  in  the  region  of  the  csecum,  often 
accompanied  with  some  swelling.  The  bowels  are  confined,  and  there  may  be 
some  sickness.  There  is  usually  some  elevation  of  temperature  about  the  third 
or  fourth  day.  After  an  attack  of  this  kind  the  pain  and  tenderness  and  febrile 
disturbance  may  not  subside,  and  after  a  week  or  more  distinct  fixed  hardness 
and  falness  may  be  felt  in  the  right  iliac  fossa.  The  swelling  may  slowly 
increase,  until  fluctuation  becomes  perceptible  above  the  outer  end  of  Poupart's 
ligament.  The  abscess  may  burst  into  the  caecum,  and,  if  this  occurs,  recovery 
may  take  place.  On  the  other  hand,  gas  and  fseces  may  escape  into  the  cavity 
of  the  abscess,  and  cause  its  rapid  increase,  with  severe  septic  fever.  In  other 
cases  the  abscess  from  the  first  communicates  with  the  gut,  being  dependent 
upon  perforation  of  the  csecum  from  tubercular,  dysenteric,  stercoral,  or 
malignant  ulceration.  The  Diagnosis  of  a  perityphlitic  abscess  is  made  by 
the  history,  by  its  situation,  and,  if  perforation  occurs,  by  its  becoming 
tympanitic.  An  ordinary  iliac  abscess  from  disease  of  the  bone  lies  beneath 
the  fascia,  and  readily  extends  to  the  thigh.  A  perinephritic  abscess  scarcely 
ever  occurs  without  pus  in  the  urine.  The  Treatment  consists  in  early 
opening.  If  a  perforation  of  the  gut  has  taken  place  an  artificial  anus  will 
form,  which  from  its  situation  is  beyond  surgical  interference. 

Perforation  of  the  Vermiform  Appendix. — Intra-peritoneal  Peri- 
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typhlitic  Abscess. — Perforation  of  the  appendix  is  most  commonly  caused 
by  the  presence  of  a  solid  mass  blocking  its  lumen.  Most  commonly  these 
concretions  are  composed  largely  of  phosphate  of  lime  ;  occasionally  they  have 
been  merely  hardened  ffeces,  and  foreign  bodies,  such  as  cherry-stones,  have 
been  frequently  found.  It  may  also  arise  from  tubercular,  and  it  is  said  from 
typhoid,  ulceration.  Perforation  most  commonly  occurs  in  males  under 
twenty. 

The  Symptoms  are  usually  sufficiently  definite.  There  is  sometimes  a 
history  of  repeated  attacks  of  "  typhlitis,"  from  vrhich  the  patient  has  recovered. 
In  fact,  it  is  an  open  question  whether  a  large  proportion  of  the  cases  of 
typhlitis  formerly  regarded  as  arising  from  the  caacum  itself  are  not  in  reality 
due  to  inflammation  of  the  appendix.  In  other  cases  the  patient  may  have  been 
in  good  health  till  the  moment  of  perforation.  This  may  occur  during  a 
violent  effort,  or  without  any  evident  cause.  The  patient  complains  of  acute 
sudden  pain  in  the  right  iliac  fossa.  This  is  soon  followed  by  nausea  and 
vomiting.  Constipation  soon  sets  in,  but  at  first  is  not,  as  a  rule,  complete. 
It  often  happens  that  the  patient  has  given  himself  a  purgative  after  the 
invasion,  and  the  bowels  have  responded  to  it.  After  the  invasion  the  case 
may  follow  one  of  two  courses.  Slowly  spreading,  diffuse  peritonitis  may  set 
in,  or  the  mischief  may  remain  locahsed  for  some  time  in  the  region  of  the 
appendix.  In  the  former  case  the  symptoms  of  peritonitis  gradually  manifest 
themselves.  The  abdomen  becomes  tense  and  tender,  there  is  vomiting  of 
bilious  fluids,  the  temperature  is  elevated,  emaciation  and  exhaustion  rapidly 
take  place.  It  differs  from  perforation  of  any  other  part  of  the  intestine  in 
the  want  of  early  collapse  and  in  the  comparatively  slow  progress.  This  is 
due  to  the  fact  that  no  fsecal  extravasation  occurs,  as  the  appendix  is  almost 
invariably  blocked  below  the  point  at  which  perforation  has  occurred. 

When  the  mischief  remains  locahsed  there  is  some  fulness,  with  pain  and 
tenderness  in  the  right  iliac  fossa.  The  pain  is  cohcky,  and  is  sometimes 
referred  to  a  distant  part  of  the  abdomen.  There  is  usually  constipation,  but 
diarrhoea  is  occasionally  met  with.  Vomiting  is  commonly  present.  After  a 
day  or  two  the  swelhng  may  become  more  evident.  It  is  usually  higher  up 
and  more  internal  than  in  extra-peritoneal  abscess.  The  temperature  is 
distinctly  elevated,  and  rigor  may  occur.  If  unrelieved  by  treatment  the 
almost  inevitable  tennination  is  the  development  of  general  peritonitis  and 
death,  usually  during  the  second  week.  In  a  few  rare  cases  it  is  possible  that 
the  pus  may  burst  into  the  bowel  and  recovery  take  place.  After  death  the 
coils  of  intestine  throughout  the  abdomen  are  found  to  be  glued  together  by 
firm  yellowish  lymph.  There  is,  as  a  rule,  but  little  fluid  in  the  cavity,, 
probably  only  a  few  ounces  in  the  pelvis. 

The  Diagnosis  of  this  condition  is  in  some  cases  easily  made,  the  sudden 
invasion,  the  scat  of  the  pain  and  swelling,  the  vomiting  and  the  age  of 
the  patient  pointing  clearly  to  the  nature  of  the  case.  From  internal 
strangulation  it  is  distinguished  by  the  fact  tliat  the  signs  of  peritonitis  occur 
"very  early  and  precede  the  complete  obstruction,  whereas  the  reverse  is  the 
case  in  mechanical  obstructions.  Tlie  most  dilficult  point  is  to  determine 
whether  the  patient  is  merely  suffering  from  an  attack  of  typhlitis,  which  will 
soon  disappear  under  projDcr  medical  treatment,  or  from  actual  perforation. 
The  appearance  of  signs  of  peritonitis  very  early,  and  the  severity  of  the 
symptoms,  arc  the  chief  points  indicating  actual  perforation. 
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Treatment. — If  actual  perforation  has  occurred  the  chance  of  recovery  is 
certainly  very  small  if  the  patient  be  left  to  nature.  Unfortunately,  also,  if 
general  peritonitis  has  set  in,  the  chance  of  relief  by  surgical  treatment  is  not 
much  greater,  as,  owing  to  the  firmness  of  the  lymph  glueing  the  coils  of  in- 
testine together,  it  is  practically  impossible  to  clean  the  peritoneal  cavity.  The 
best  hope  of  success  is  in  the  localised  intra-peritoueal  abscess.  If  this  can  be 
diagnosed  and  cut  down  upon  before  general  peritonitis  has  set  in  the  prospect 
of  recovery  is  fairly  good.  In  operating  for  perforation  of  the  vermiform 
appendix  the  object  of  the  Surgeon  is  to  expose  the  diseased  appendix,  to  let 
out  any  pus  that  may  have  formed  round  it,  to  clean  the  peritoneum,  and  to 
remove  the  diseased  appendix  after  applying  a  ligature  to  it.  In  the  cases  in 
which  this  operation  has  been  performed- in  University  College  Hospital  three 
incisions  have  been  tried  :  first  one  immediately  above  Poupart's  hgament  j 
secondly,  one  nearer  the  ihac  crest,  and,  lastly,  one  in  the  middle  line.  None 
of  these  seemed  altogether  satisfactory.  The  first  was  some  way  below  the 
C£ecum,  and  the  appendix  was  reached  with  some  difficulty ;  the  second 
exposed  the  caecum  readily,  but  gave  no  facilities  for  attempting  to  clean  the 
peritoneal  cavity ;  and  the  last  is  too  far  away  from  the  cgecum.  It  is  probable 
that  an  incision  along  the  outer  border  of  the  right  rectus  would  easily 
expose  the  vermiform  appendix  if  it  is  lying  in  its  ordinary  position,  would 
be  more  likely  to  open  a  locahsed  collection  of  pus,  and  would  give  the 
gi-eatest  facilities  for  cleaning  the  abdominal  cavity  if  necessary.  The 
epigastric  artery  would  very  likely  be  divided,  but  it  can  be  secured  without 
difficulty.  If  a  localised  collection  of  pus  be  found  it  is  wiser  merely  to 
insert  a  drainage-tube,  and  not  to  attempt  to  clean  the  cavity  lest  the 
adhesions  be  broken  down. 
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CHAPTER  LXIV. 
— t — 

TAPPING  THE  ABDOMEN.— OPERATIONS  ON  THE  ABDOMINAL 
yiSOEEA.— TUMOURS  OF  THE  GROIN. 


TAPPINQ    THE    ABDOMEN.    PAEACENTESIS  ABDOMINIS. 

The  abdomen  often  requires  Tapping,  either  for  general  or  encysted  ascites. 
This  operation,  which  is  one  of  the  simplest  in  surgery,  may  be  performed 
as  follows.  The  bladder  having  been  emptied,  the  patient  is  seated  on  the 
edge  of  the  bed  or  of  a  large  chair,  or  if  very  weak  lies  on  the  side,  and 
has  a  broad  flannel  roller,  split  at  each  end  to  within  six  inches  of  the  middle, 
passed  round  the  body  in  such  a  way  that  the  untorn  part  covers  the  front  of 
the  abdomen,  whilst  the  ends,  which  are  crossed  behind,  are  given  to  an 
assistant  on  each  side,  who  must  draw  tightly  upon  them  as  the  water  flows. 
The  Surgeon  then,  seating  himself  before  the  patient,  and  having  ascertained 
that  there  is  absolute  dulness  at  the  point  at  which  he  intends  to  operate, 
thrusts  the  trochar  through  the  abdominal  wall  about  two  inches  below  the 
umbilicus.  It  was  formerly  customary  to  make  a  superficial  incision  with  a 
scalpel  through  the  skin  and  fat  before  inserting  the  trochar,  but  this  is  a 
needless  complication.  As  the  fluid  escapes,  the  patient  often  becomes  faint ; 
but  this  may  commonly  be  guarded  against  by  continuing  to  draw  upon  the 
bandage  so  as  to  keep  up  good  pressure  on  the  abdomen.  After  aU  the  fluid 
has  escaped,  the  aperture  must  be  closed  with  a  strip  or  two  of  plaster 
supported  by  a  pad  and  bandage,  or  a  pad  of  iodoform  or  salicylic  wool  covered 
with  collodion. 

The  syphon-trochar,  Eig.  784,  p.  733,  will  be  found  the  most  convenient  in- 
strument. It  should  not  be  too  large  lest  the  opening  should  leak  after  the 
operation.  Should  the  situation  of  the  accumulation  of  fluid  in  encysted 
ascites  not  allow  its  withdrawal  by  an  aperture  below  the  umbilicus,  the 
abdomen  may  be  tapped  in  any  other  convenient  situation,  except  in  the 
course  of  the  epigastric  vessels. 

Ascitic  fluid  may  be  removed  also  by  the  aspirator,  but  in  the  abdomen  this 
instrument  presents  no  advantages  over  the  ordinary  syphon-trochar. 

Dr.  Southey,  believing  that  a  gradual  withdi'awal  of  the  fluid  is  most  advan- 
tageous, avoiding  the  risk  of  syncope  and  the  necessity  of  bandaging  the 
patient,  has  devised  a  small  "  drainage-trochar,"  which  can  be  left  in  until 
the  distension  is  relieved.  The  fluid  flows  steadily  from  it  at  the  rate  of  from 
ten  to  twenty  ounces  per  hour,  through  a  fine  india-rubber  tube.  This  method 
of  relieving  ascites  has  been  found  very  efficacious.  It  has  no  tendency  to  set 
up  peritonitis,  and  is  almost  painless. 

LAPAKOTOMY   TOK  PERITONITIS. 

The  treatment  of  acute  peritonitis  from  disease  of  the  vermiform  appendix 
has  already  been  described  in  the  last  chapter.    F.  Treves,  Lawson  Tait,  Bar- 
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well  and  others  have  advocated  free  incision  and  drainage  in  all  cases  of 
purulent  peritonitis  or  acute  septic  peritonitis  from  whatever  cause  arising,  and 
there  is  no  doubt  that  this  treatment  is  not  only  rational  and  justifiable  but 
practically  gives  the  patient  the  only  chance  of  life.  The  operation  presents 
nothing  peculiar  ;  the  abdominal  cavity  is  best  cleaned  by  irrigation  with  large 
quantities  of  water  which  has  been  previously  boiled  or  of  a  warm  solution  of 
boracic  acid  (1  in  120).  Carbolic  acid  and  perchloride  of  mercury  are 
dangerous  if  used  in  an  efl&cient  antiseptic  strength. 

Laparotomy  for  perforative  perHonitis  in  tijphoid  fever  has  been  performed 
by  Bartleet  and  Liicke  but  without  success.  In  one  case  the  portion  of 
gut  including  the  perforation  was  excised  and  the  ends  united  by  suture. 
The  patient  died  from  shock. 

In  chronic  tubercular  peritonitis  with  ascites  laparotomy  and  drainage  have 
proved  of  signal  service  in  a  considerable  number  of  cases.  In  several  cases 
the  abdomen  has  been  opened  under  the  supposition  that  the  patient  was 
suffering  from  an  ovarian  tumour.  In  one  such  case  under  the  care  of  Sir 
Spencer  Wells,  the  patient  was  alive  and  well  twenty-two  years  afterwards. 
Ivnaggs  and  Clarke  of  Huddersfield  have  also  published  successful  cases,  and 
Lawson  Tait  asserts  that  a  cure  has  resulted  in  80  per  cent,  of  those  operated 
oa.  It  is  said  that  after  simple  tapping,  the  fluid  reaccumulates,  whereas  this 
never  happens  if  the  abdominal  cavity  be  opened  and  cleaned,  even  if  the 
wound  be  at  once  closed.  Farther  experience  is  required  before  it  can  be 
determined  what  cases  require  the  operation.  That  the  disease  is  by  no  means 
necessarily  fatal  without  operation  is  a  well-known  fact.  For  the  symptoms 
of  the  disease  I  must  refer  the  reader  to  works  on  Medicine. 

REMOVAL   OF    PORTIONS    OF    THE  INTESTINE. 

The  operation  of  removal  of  a  portion  of  the  intestine  for  disease,  or,  as  it 
is  termed,  Enterectomy,  or  if  performed  on  the  colon,  Colectomy,  was  first 
attempted  in  1833  by  Reybard.    Three  inches  of  the  colon  were  removed,  the 
divided  ends  united  by  suture,  and  the  patient  recovered.    In  1836  Dieffen- 
bach  removed  a  gangrenous  portion  of  the  intestine,  and  sutured  the  ends  of 
the  gut  successfully  in  a  case  of  strangulated  hernia.    Excision  of  a  portion 
of  the  intestine  remained  one  of  the  curiosities  of  surgery  till  within  the  last 
few  years,  during  which  it  has  been  frequently  performed  by  Gussenbauer, 
Czemy,  Billroth,  Madelung,  Juillard,  and  many  other  continental  Surgeons  ; 
and  by  Bryant,  Marshall,  Treves,  and  others  in  this  country.    In  1882  Made- 
lung  collected  88  cases  in  which  the  intestine  had  been  united  by  suture  after 
complete  division,  with  or  without  removal  of  a  diseased  portion.    Seven  of 
these  were  accidental  wounds,  and  of  these  three  died,  and  in  one  the  result 
was  not  recorded.    In  44  it  was  undertaken  for  gangrene  of  the  gut  in  strangu- 
lated hernia,  and  of  these  23  died  ;  in  three  for  internal  strangulation,  and  all 
these  died  ;  in  22  for  the  cure  of  artificial  anus,  with  8  deaths  ;  and  in  9  for 
tumours  of  the  gut,  with  three  deaths.    These  statistics  well  illustrate  the 
nature  of  the  cases  in  which  this  operation  has  been  undertaken,  and  the 
degree  of  success  that  has  attended  it.    The  cases  of  tumour  most  adapted 
for  removal  are  annular  papillomata  or  columnar  epitheliomata  of  the 
great  intestine,  before   they  have   formed  connections  with  surrounding 
parts.    Such  tumours  may  often  be  recognized  by  the  symptoms  of  stricture 
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and  by  feeling  the  growth  through  the  abdominal  wall.  Tumours  of  the 
small  intestine  are  extremely  rare,  and  could  scarcely  be  diagnosed  by  external 
examination. 

The  symptoms  of  the  various  conditions  calling  for  enterectomy  have 
already  been  sufficiently  described,  and  it  remains  here  only  to  give  a  brief 
description  of  the  operation.  If  enterectomy  is  to  be  performed  for  artificial 
anus,  the  patient  must  be  j)repared  by  a  few  days  limited  diet  and  an  aperient, 
followed  by  an  enema  to  empty  the  bowel  immcfdiately  before  the  operation. 
In  other  cases  this  is  impossible.  The  general  directions  given  on  p.  790 
must  be  carefully  attended  to.  The  patient  must  be  thoroughly  under  the 
mfluence  of  the  anEesthetic  ;  complete  relaxation  of  the  abdominal  walls  being 
a  great  assistance  to  the  Surgeon.  The  incision  must  be  made  according  to 
circumstances.  In  cases  of  tumour  it  is  most  conveniently  placed  over  the 
growth. 

The  abdomen  having  been  opened  with  all  antiseptic  precautions,  the  part 
of  the  intestine  to  be  removed  must  be  drawn  well  out  so  that  not  only  the 
diseased  part  but  two  or  three  inches  of  the  healthy  bowel  on  each  side  may 
be  clearly  in  view.  A  flat  carbolized  sponge  may  then  be  placed  in  the 
abdominal  opening  to  prevent  the  protrusion  of  any  more  of  the  intestine. 
The  part  of  the  gut  that  has  been  drawn  out  should  then  be  laid  on  a  clean 
linen  rag  moistened  with  some  warm  antiseptic  solution.  A  solution  of 
carbolic  acid  (1  in  40)  will  be  found  the  most  efficient,  and  will  not  cause  any 
irritation  of  the  gut.  If  these  precautions  are  carefully  taken,  should  any  fsecal 
matter  escape  on  dividing  the  gut  there  is  no  danger  of  its  entering  the  perito- 
neal cavity,  an  accident  which  would  very  probably  be  fatal.  The  nest  step  is 
to  apply  a  clamp  about  two  inches  distant  on  each  side  of  the  piece  of  gut  to  be 
removed,  partly  to  restrain  haemorrhage  and  partly  to  prevent  a  copious  escape 
of  fjEces.  A  pair  of  polypus-forceps,  sheathed  with  pieces  of  drainage-tube, 
will,  in  the  absence  of  a  special  instrument,  answer  the  purpose  very  well.  An 
india-rubber  ring  may  be  put  round  the  handles  to  keep  them  closed.  Barker 
recommends  that  a  small  hole  should  be  made  through  the  mesentery  on  each 
side  of  the  piece  of  bowel  to  be  removed  through  which  pieces  of  rubber 
tubing  may  be  passed  and  drawn  round  the  gut  with  sufficient  strain  to  prevent 
escape  of  its  contents.  The  tubes  may  be  fastened  by  means  of  forcipressure 
forceps.  This  plan  is  simple  and  efficient  and  does  no  injury  to  the  gut. 
The  piece  of  intestine  to  be  removed  is  then  cut  through  on  each  side  with 
scissors  ;  in  the  case  of  small  intestine,  a  v-shaped  piece  of  the  mesentery  is 
removed  with  it.  Any  fteces  that  escape  must  now  be  washed  away  and  the 
gut  thoroughly  cleaned,  both  inside  and  out,  with  an  antiseptic  solution.  All 
bleeding  is  then  arrested,  and  the  sutures  introduced  in  the  manner  described 
at  p.  888,  Vol.  I,  Czerny  recommends  that  a  double  row  of  sutures  should 
be  applied,  the  first  including  the  muscular  and  serous  coats  only  ;  the  needle 
should  be  inserted  about  an  eighth  of  an  inch  from  the  edge  of  the  divided 
gut  and  made  to  appear  on  the  cut  surface  between  the  muscular  and  mucous 
coats.  It  is  then  inserted  on  the  other  side  again  between  the  muscular  and 
mucous  coats  and  made  to  appear  on  the  serous  surflice.  All  the  stitches  of 
the  first  row  should  be  introduced  before  any  are  tightened.  When  they  are 
all  tied  and  cut  short  a  second  row  is  inserted,  each  stitch  lying  in  an  interval 
between  two  of  the  first  row  and  including  tlie  serous  coat  only.  Many 
Surgeons,  however,  prefer  the  simple  Lembert's  suture  (p.  888,  Vol.  I.)  and 
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insert  a  single  row.  The  best  material  for  suture  is  fine  hard  twisted  silk.  It 
should  have  been  previously  rendered  thoroughly  aseptic.  Czerny  recommends 
boiling  it  for  some  time  in  a  5  per  cent,  solution  of  carbolic  acid,  but  simply 
soaking  in  the  solution  for  twenty-four  hours  is  practically  suflBcient.  The 
best  needles  are  common  fine  sewing  needles.  Surgical  needles  with  cutting 
edges  should  never  be  used.  To  save  time  it  is  most  important  that  enough 
needles  should  be  threaded  for  the  whole  operation  before  beginning.  The 
stitches  having  been  tightened,  a  line  of  sutures  is  carried  along  the  V-shaped 
slit  in  the  mesentery,  if  it  be  small  intestine  that  is  being  removed,  lest  an 
aperture  be  left  which  might  give  rise  to  internal  hernia  from  a  coil  of  gut 
slipping  through  it.  The  clamps  are  then  removed.  The  gut  may  then  be 
kept  out  of  the  abdomen  for  a  minute  or  two  ;  and  should  any  faeces  pass  into 
it,  it  must  be  carefully  examined  for  any  leak.  If  it  be  perfectly  tight,  it  is 
carefully  cleaned  and  put  back  into  the  abdomen.  In  cases  of  operation  for 
artificial  anus  or  gangrenous  gut  in  hernia,  the  external  wound  may  have  a 
drainage-tube  inserted  ;  in  others,  it  may  be  completely  closed.  In  any  case, 
an  antiseptic  dressing  is  applied. 

In  some  cases  of  tumour  of  the  bowel  the  patient's  condition  is  such  that  it 
is  impossible  to  submit  him  to  an  operation  lasting  often  from  an  hour  and  a 
half  to  two  hours.  The  tumour  may  then  be  removed,  and  the  gut  brought 
out  at  the  wound  so  as  to  form  an  artificial  anus.  This  operation  has  been 
performed  by  Bryant  and  Marshall.  Bryant's  patient  survived,  and  was  in 
good  health  a  year  after. 

OPERATIONS    ON    THE  STOMACH. 

Pylorectomy.^ — The  possibihty  of  removing  the  pylorus  for  cancer  was  first 
suggested  by  Billroth  in  1877.  Gussenbauer  and  von  Winiwarter  subse- 
quently experimentally  demonstrated  the  possibility  of  removing  portions  of 
the  stomach  from  animals.  The  first  operation  on  the  human  subject  was 
performed  by  Pean,  who  removed  the  pylorus  in  1879  ;  the  patient  however 
survived  only  five  days.  In  1880,  Rydygier  repeated  the  operation,  but  the 
patient  died  in  a  few  hours.  In  1880,  Billroth  performed  the  first  successful 
operation.  The  patient  was  a  woman  aged  43  ;  she  made  an  uninterrupted 
recovery,  and  eat  a  mutton  cutlet  with  the  best  appetite  on  the  twentieth  day 
after  the  operation.  The  patient,  however,  died  four  months  after  the 
operation  from  cancer  of  the  peritoneum  and  retroperitoneal  lymphatic 
glands. 

The  operation  is  practicable  only  in  cases  in  which  the  pylorus  has  not 
formed  such  adhesions  to  the  surrounding  parts  as  to  prevent  its  being  drawn 
completely  from  the  wound.  Before  the  operation  the  patient  must  be  con- 
fined to  liquid  food  for  some  days.  Immediately  before  commencing  the 
stomach  must  be  thoroughly  cleaned  with  tepid  water  by  means  of  the 
stomach-pump.  The  incision  through  the  abdominal  must  be  transverse,  or 
nearly  so,  in  direction,  placed  over  the  tumour,  and  free  enough  to  expose 
the  parts  thoroughly.  In  Billroth 's  cases  the  external  wound  was  four  to 
five  inches  in  length,  crossing  the  middle  line  above  the  umbilicus.  The 
great  and  small  omentum  must  be  carefully  separated  from  the  parts  to  be 
removed,  all  bleeding  vessels  being  tied  as  divided.  The  pyloric  part  of  the 
stomach  is  then  drawn  from  the  wound  and  laid  on  a  carbolized  cloth  or  a  flat 
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sponge,  the  subsequent  steps  of  the  operation  being  conducted  outside  the 
abdomen.  The  stomach  and  duodenum  are  then  cut  through  with  scissors. 
After  each  stroke  of  the  scissors,  any  bleeding  point  is  secured.  Before 
dividing  the  duodenum,  a  few  threads  must  be  passed  through  its  serouB  and 
muscular  coats,  lest  it  slip  back  into  the  cavity  of  the  abdomen.  The  stomach 
is  then  fitted  to  the  duodenum,  by  the  removal  of  a  V-shaped  piece  of  its 
walls,  either  in  the  greater  and  lesser  curvature,  or  at  one  side  only.  Finally, 
the  duodenum  and  the  stomach  are  united  by  sutures  inserted  as  already 
described,  the  stomach  returned  to  the  abdomen,  and  the  wound  closed.  The 
operation  takes  from  one  to  two  hours,  and  fifty  to  sixty  sutures  may  be 
required.  Success  depends  upon  attention  to  antiseptic  details,  and  prevention 
of  the  escape  of  any  of  the  intestinal  contents  into  the  abdomen.  In  the 
after-treatment  no  food  is  allowed  by  the  mouth  for  two  or  three  days,  the 
patient  being  supported  by  nutritive  enemata.  Billroth  allowed  his  case  sour 
milk  on  the  third  day. 

Up  to  1886  Billroth  and  his  assistants,  Wolfler  and  von  Winiwarter,  had 
excised  the  pylorus  for  cancer  in  14  cases,  with  8  deaths  and  6  recoveries. 
Of  the  six  who  recovered,  one  was  alive  four  years  after,  but  in  a  dying  state 
from  cancer  of  the  glands  of  the  groin  ;  a  recurrent  growth  was  cut  out  of  the 
scar  in  the  abdominal  wall  two  years  after  the  operation.  Another  patient 
remained  well  after  two  years.  The  rest  died  of  recurrence  under  one  year. 
Of  three  patients  operated  on  for  simple  strictui'e,  two  died.  These  results 
are,  however,  quite  exceptional.  Kramer  has  collected  the  results  of  72  cases 
operated  on  for  cancer  ;  of  these  55  died  directly  from  the  operation.  Of 
10  cases  operated  on  for  cicatricial  stricture,  4  recovered  and  6  died.  These 
results  are  not  encouraging,  and  probably  do  not  represent  the  real  mortality. 
The  chance  of  recovery  from  the  operation  is  small^  and  recurrence  is  almost 
certain  if  the  patient  sm'vives.  It  is  doubtful,  therefore,  whether  pylorectomy 
will  retain  a  place  amongst  legitimate  surgical  operations. 

Gastro-Enterostomy.— This  operation  was  first  performed  by  Wolfler  in 
1881,  in  a  case  in  which  pylorectomy  was  impossible  on  account  of  imphca- 
tion  of  neighbouring  parts  by  the  cancer.  He  therefore  drew  up  a  portion  of 
the  upper  part  of  the  small  intestine,  and  applying  it  to  the  great  curvatm-e  of 
the  stomach,  established  a  fistulous  communication  between  them.  The 
operation  has  been  performed  in  Vienna  in  8  cases  with  5  deaths.  In  this 
country  it  has  been  successfully  performed  by  A.  E.  Barker  and  H.  Page. 
The  earlier  steps  of  the  operation  are  the  same  as  in  pylorectomy.  The 
stomach  being  exposed,  a  loop  of  small  intestine  is  drawn  up  from  below  its 
cardiac  end.  Barker  recommends  that  this  should  be  emptied  of  its  contents 
and  occluded  at  two  points  in  the  way  already  described  by  means  of  two 
india-rubber  tubes.  A  fold  of  the  stomach  is  then  pinched  up  and  the  empty 
gut  applied  to  it,  the  two  being  held  firmly  together  between  the  finger  and 
thumb  of  the  left  hand.  A  longitudinal  incision  about  one  inch  in  length 
is  then  made  in  each,  dividing  the  serous  and  muscular  coats  only.  A  line  of 
interrupted  suture  is  then  inserted  uniting  the  posterior  edges  of  the  divided 
muscular  and  serous  coats  of  the  small  intestine  and  stomach.  The  stitches 
must  be  continued  at  each  end  for  about  one  inch  beyond  the  incisions 
passing  through  the  muscular  and  serous  coats,  so  as  to  fix  the  intestine 
firmly  to  the  stomach.  The  mucous  membrane  may  now  be  divided,  and  the 
rest  of  the  operation  finished  in  the  usual  way,  a  second  row  of  sutures  being 
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afterwards  inserted  on  both  sides  to  give  greater  security.  Grastro-enterostomy 
has  given  much  relief  in  several  cases,  but  it  should  not  be  undertaken  if 
the  patient  can  be  kept  in  tolerable  comfort  by  daily  washing  out  the 
stomach. 

Jejunostomy,  or  the  formation  of  a  fistulous  opening  in  the  upper  part  of 
the  jejunum  after  attaching  it  to  the  abdominal  wall,  has  been  performed  in 
one  case  by  Golding-Bird,  but  it  seems  in  every  way  inferior  to  gastro- 
enterostomy. 

Digital  dilatation  of  the  Pylorus  for  Simple  Stricture,  or  loreta's 
Operation.— This  operation  was  first  performed  by  Loreta,  of  Bologna,  in 
1882.  He  exposed  the  stomach  as  if  for  pylorectomy,  and  opened  it  by  a 
transverse  incision  between  5  and  6  cm.  long  near  the  pyloric  end.  He  then 
inserted  first  the  forefinger  of  the  right  hand,  and,  by  a  drilling  movement, 
passed  it  through  the  narrowed  pyloric  orifice.  He  then  inserted  the  left  fore- 
finger also,  and  stretched  with  some  degree  of  force.  The  opening  in  the 
stomach  was  immediately  closed  by  Ozerny's  suture,  the  abdominal  wound 
brought  together,  and  an  antiseptic  dressing  applied.  The  operation  lasted 
considerably  under  an  hour.  The  patient  was  fed  by  enemata  till  the  fourth 
day,  when  a  little  food  was  given  by  the  mouth.  Loreta  is  said  to  have  per- 
formed this  operation  in  23  cases.  It  has  been  performed  twice  in  New  York 
with  a  fatal  result.  Two  successful  cases  have  been  recently  performed  in  this 
country,  one  by  Hagyard,  of  Hull  and  one  by  F.  Treves.  In  all  the  successful 
cases  the  patient  has  experienced  great  relief,  and  it  is  reported  that  there  has 
been  no  case  of  recurrence  of  the  stricture. 

OPERATIONS    ON    THE  LWEE. 

Surgical  procedures  on  the  liver  are  required  for  the  relief  of  abscesses,  for 
the  cm-e  of  hydatid  cysts,  and  for  some  aifections  of  the  gall-bladder. 

Abscess  of  the  Liver. — Abscesses  of  the  hver  may  be  multiple  or  single. 
Multiple  abscesses  are  usually  the  result  of  pyaemia,  and  admit  of  no  sm'gical 
treatment.  The  single  abscess  generally  occurs  in  patients  who  have  lived  in 
tropical  regions,  and  is  consequently  often  termed  the  "  tropical  abscess."  The 
diagnosis  of  the  disease  belongs  rather  to  the  physician  than  to  the  Surgeon. 
It  will  be  sufiicient  to  mention  here  that  the  chief  symptoms  are  fever,  rigors, 
loss  of  appetite  and  health,  occasional  jaundice,  with  pain  in  the  region  of 
the  liver,  and  sometimes  in  the  right  shoulder.  There  is  increased  liver 
dalness,  and  in  the  later  stages  bulging  at  some  point  corresponding  to  the 
surface  of  the  hver,  either  in  front  or  beneath  the  lower  ribs  behind.  The 
abscess,  if  unrelieved,  may  burst  into  the  pleura,  lung,  intestine  or  peritoneum, 
but  in  many  cases  it  points  towards  the  surface,  either  in  the  right  hypo- 
chondriac region,  or  through  the  lower  ribs  behind.  The  diagnosis  of  the 
abscess  is  made  certain  by  the  use  of  the  aspirator.  It  may  be  emptied  in  this 
way ;  but  this  rarely  gives  more  than  temporary  relief.  In  order  to  effect  a 
cure,  it  is  in  most  cases  necessary  to  evacuate  the  pus  and  drain  the  cavity. 
The  mode  of  doing  this  will  vary  with  the  depth  and  the  situation  of 
the  abscess.  In  all  cases  it  should  be  done  with  the  strictest  antiseptic 
precautions. 

According  to  Sir  .Joseph  Fayrer  it  is  always  better  to  open  in  front  if 
possible.    If  the  abscess  is  distinctly  pointing  below  the  ribs,  this  may  be 


9o8        OPERATIONS  ON  THE  ABDOMINAL  VISCERA. 


done  by  a  free  incision,  as  adhesions  will  certainly  be  present  between  the 
opposed  peritoneal  surfaces.  As  the  liver  substance  is  cut,  there  is  a  most 
alarming  gush  of  blood,  but  this  soon  stops  if  pressure  bo  applied  by  means  of 
a  sponge.  A  large  drainage-tube  must  then  be  inserted,  and  the  case  treated 
antiseptically  in  the  same  way  as  any  other  abscess.  If  the  abscess  point 
behind,  under  the  lower  ribs,  it  may  be  necessary  to  remove  a  portion  of  one 
of  the  ribs  to  admit  a  drainage-tube  of  sufficient  size.  If  the  abscess  be  deep, 
and  indicated  merely  by  bulging,  without  evident  pointing,  a  fi-ee  incision 
cannot  be  safely  made.  A  large  trochar  may  then  be  introduced,  and  left  in 
for  a  few  days,  being  replaced  by  a  drainage-tube  as  soon  as  the  track  is 
sufficiently  established.  If  the  puncture  is  made  in  front,  fatal  peritonitis 
may  ensue  if  no  adhesions  are  present;  to  avoid  this  danger,  Volkmann 
recommends  that  the  surface  of  the  liver  should  be  exposed  by  an  incision 
through  the  abdominal  wall  with  antiseptic  precautions.  The  wound  may 
then  be  kept  open  by  the  insertion  of  a  piece  of  carbolic  gauze  between  its 
edges  till  adhesions  have  formed,  when  the  abscess  may  be  safely  opened  as 
above  described.  Injection  of  the  abscess  is  not  necessary  if  antiseptic  treat- 
ment is  carried  out,  but  should  this  fail,  and  the  discharge  become  foul,  the 
cavity  must  be  frequently  washed  out  through  the  tube  with  some  antiseptic 
solution. 

Hydatids  of  the  Liver. — A  hydatid  cyst  is  characterised  by  a  gradual 
progressive  enlargement  of  the  liver,  regular  or  lobulated  in  form,  smooth  on 
the  surface  and  rounded  at  the  edge.  The  general  health  suffers  but  little, 
there  is  no  fever  and  no  pain  until  the  tumour  reaches  a  considerable  size  and 
causes  local  peritonitis  with  the  formation  of  adhesions.  When  the  tumour  is 
^■ery  large,  suppuration  may  take  place.  For  a  more  detailed  description  of 
this  disease  I  must  refer  the  reader  to  works  on  medicine. 

Surgical  interference  should  never  be  undertaken  until  the  tumour  reaches 
such  a  size  as  to  become  a  source  of  inconvenience  to  the  patient.  If  any 
doubt  exists  as  to  its  nature  this  may  be  at  once  cleared  up  by  the  use  of  the 
aspirator,  the  fluid  of  a  hydatid  cyst  resembling  nothing  in  the  body  except 
cerebro-spinal  fluid  (Vol.  I.,  p.  1008).  The  following  are  the  chief  modes  of 
treatment  which  have  been  adopted  in  this  disease  :— 

Acupuncture— Mojij  cysts  have  been  cured  after  simple  jDuncture  by  means 
of  acupuncture  needles  repeated  at  short  intervals.  It  appears  that  the  fluid 
escapes  through  the  punctures  and  is  absorbed.  This  simple  treatment  has, 
however,  very  frequently  been  followed  by  suppuration,  necessitating  a  free 
opening  of  the  cyst  to  save  the  patient.  It  is  said  also  that  it  may  lead  to 
the  diffusion  of  the  parasites  through  the  peritoneal  cavity  with  the  formation 
of  new  cysts. 

Electrolysis  has  been  tried  in  several  cases,  but  presents  no  advantages  over 
simple  puncture. 

Aspiration  frequently  repeated  has  also  cured  many  cases,  and  should 
always  be  adopted  as  the  first  effort  at  cure.  It  is  not  uncommonly  followed 
by  inflammation  and  suppuration  of  the  cyst. 

Injection  of  iodine  after  withdrawing  some  of  the  fluid  by  the  aspirator  does 
not  seem  to  present  any  advantages  over  simple  aspiration. 

DraincKje  of  the  ci/st  by  means  of  a  cannula  inserted  on  a  trochar  and  tied  in 
has  been  successful  in  some  cases.  It  is  always  followed  by  suppuration,  and 
is  attended  by  considerable  risk  of  peritonitis. 
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Opening  the  cyst  hy  caustics  as  recommended  by  Recamier  was  formerly 
frequently  adopted,  the  object  being  to  form  adhesions  between  the  opposed 
surfaces  of  the  peritoneum  before  the  cavity  was  reached.  It  is  tedious  and 
painful,  and  is  now  seldom  adopted. 

Opening  the  cavity  tuith  removal  of  the  parasitic  cyst  was  first  performed  by 
Lindemann  of  Hanover.  He  divided  the  abdominal  wall  by  a  vertical  incision 
under  antiseptic  precautions,  and  exposed  the  surface  of  the  liver.  The  wound 
was  then  held  open  and  a  number  of  fine  sutures  passed  attaching  the  peri- 
toneum to  the  skin.  Two  strong  threads  were  then  passed  through  the  cyst- 
wall  parallel  to  the  edge  of  the  wound,  by  means  of  which  it  was  drawa  well 
out  of  the  abdomen.  It  was  then  opened  freely  between  the  threads  and 
the  parasitic  cyst  cleaned  out  as  far  as  possible.  Finally  the  cyst-wall  was 
closely  sewn  to  the  skin,  a  large  drainage-tube  inserted  and  an  antiseptic 
dressing  applied,  Volkmann  advises  that  if  there  are  no  adhesions  the 
operation  should  be  performed  in  two  stages,  the  surface  of  the  liver  being 
first  exposed,  the  wound  plugged  with  carbolic  gauze  for  five  or  six  days  till 
firm  adhesions  have  formed  between  the  liver  and  the  parietal  peritoneum, 
when  the  cyst  is  opened  and  treated  as  above  described.  Owing  to  the 
abundance  of  the  discharge  and  its  highly  putrescible  character  the  utmost 
care  must  be  taken  with  the  antiseptic  dressings.  SepticEemia  has  been  the 
most  common  cause  of  death. 

A  suppurating  hydatid  cyst  must  be  treated  in  the  same  way  as  a  liver 
abscess. 

Dilatation  of  the  Gall-bladder  and  Cholecystotomy. — Dilatations  of 
the  gall-bladder,  sometimes  of  very  great  size,  are  occasionally  met  with  as  the 
result  of  impaction  of  a  gall-stone  in  the  cystic  duct.  As  the  impaction  takes 
place  before  the  junction  of  the  cystic  duct  with  the  hepatic,  there  is  no 
jaundice,  and  the  fluid  distending  the  cyst  is  not  coloured  with  bile.  Impaction 
in  the  common  bile-duct  if  unrelieved  is  fatal  before  any  great  dilatation  takes 
place.  In  some  cases  the  distended  gall-bladder  has  been  known  to  inflame, 
suppurate,  and  discharge  externally,  leaving  a  fistulous  opening  through 
which  gall-stones  have  been  discharged.  Handfield  .Jones  suggested  that  the 
gall-bladder  might  be  opened  and  the  obstructing  calculus  removed,  and 
Marion  Sims  was  the  first  to  perform  this  operation,  but  without  success.  In 
1878,  however,  Lawson  Tait  successfully  accomplished  the  removal  of  the 
impacted  gall-stone,  and  since  then  the  operation  has  been  performed  in  a 
large  number  of  cases  with  but  few  deaths.  The  diagnosis  of  distended  gall- 
bladder is  not  always  possible.  It  is  usually  freely  movable  except  at  its 
upper  attachment,  and  may  resemble  a  renal  tumour,  or  a  hydatid  cyst. 

The  operation  is  thus  performed  : — The  cyst  is  exposed  by  a  vertical 
incision  at  the  outer  border  of  the  right  rectus,  all  the  precautions  usual  in 
abdominal  operations  being  taken.  The  abdominal  opening  is  then  plugged 
with  sponges  and  the  cyst  emptied  with  the  aspirator.  As  it  becomes  lax  it 
is  drawn  well  up  into  the  wound.  It  is  then  opened  freely,  and  its  interior 
cleaned  out  with  a  sponge,  any  loose  stones  being  removed.  Impacted 
calculi  must  be  removed,  if  possible,  with  forceps,  or  they  may  be  crushed  with 
padded  forceps  and  the  fragments  pushed  back  into  the  gall-bladder  or  down 
the  duct  with  the  fingers  introduced  into  the  abdominal  cavity.  Tlie 
abdominal  wound  is  then  closed  as  far  as  possible,  the  edges  of  the  opening  in 
the  cyst  being  attached  to  the  skin  and  to  the  divided  edges  of  the  peri- 
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toneum,  A  good-sized  drainage-tube  is  then  inserted,  and  an  antiseptic 
dressing  applied.  The  tube  must  be  retained  as  long  as  the  discharge  of  bile 
makes  it  necessary.  A  fistula  will  be  left  after  its  removal  ;  but  this  will 
usually  close  without  any  further  operative  treatment. 

SPLENECTOMY. 

Knowsley  Thornton  has  collected  85  cases  of  complete  removal  of  the  spleen, 
including  two  of  his  own,  one  of  which  was  successful.  Of  these,  1 1  recovered 
and  24  died.  Of  the  recoveries,  one  is  said  to  have  occurred  in  1.549,  after 
removal  for  hypertrophy,  and  one  in  1711,  in  which  the  spleen  was  "lying  in 
a  peritoneal  abscess,"  and  in  a  third,  performed  in  1855,  the  spleen  was  pro- 
truding from  a  wound.  Excluding  these  three  we  have  8  recoveries  and  24 
deaths.  In  3  cases  this  operation  was  performed  for  cysts  and  all  recovered  ; 
13  for  hypertrophy  with  3  recoveries;  2  for  "wandering  spleen"  and  both 
recovered ;  13  for  leukemia  and  all  died  ;  and  1  for  sarcoma  which  died. 
These  statistics  show  that  the  operation  is  not  justifiable  in  leukaemia  and 
scarcely  more  so  in  simple  hypertrophy.  Cystic  spleen  is  very  rare,  and  has 
usually  been  mistaken  for  an  ovarian  tumour.  "When  under  this  supposition 
it  has  been  exposed,  its  removal  seems  perfectly  justifiable.  The  operation 
presents  nothing  special.  The  tumour  is  exposed  by  a  free  incision,  and 
isolated  from  surrounding  parts,  its  pedicle  being  secured  by  ligature.  If 
adhesions  exist  the  splenic  substance  is  very  likely  to  be  torn,  an  accident 
which  is  accompanied  by  fearful  hsemorrhage  which  has  in  several  cases  been 
the  immediate  cause  of  death. 

CYSTS    OF    THE  PANCREAS. 

Cysts  of  the  pancreas  are  very  rare.  Eleven  cases  have,  however,  been 
collected  by  N.  Senn,  of  Chicago,  one  of  which  was  diagnosed  and  successfully 
operated  on  by  himself.  The  cause  of  the  formation  of  these  cysts  is  often 
obscure,  but  in  several  cases  they  have  arisen  as  the  direct  result  of  injury. 
The  cyst  forms  a  tumour  which  may  reach  a  great  size,  and  contain  several 
pints  of  fluid.  It  is  situated  in  the  epigastric  region,  and  as  it  increases  it 
tends  to  push  the  transverse  colon  downwards  and  the  stomach  upwai-ds.  It 
reaches  the  surface  above  the  umbilicus,  being  covered  in  front  by  the  omentum. 
These  cysts  may  cause  jaundice  by  pressing  on  the  bile-duct.  The  coutents  are 
colourless  or  brown  fi-om  altered  blood.  The  fluid  contains  much  albumen 
and  converts  starch  into  sugar.  In  females  they  have  most  commonly  been 
mistaken  for  ovarian  tumours.  The  diagnosis  is  made  by  the  situation  of  the 
cyst  and  by  the  character  of  the  fluid  removed  by  aspiration.  In  small  cysts, 
Senn  suggests  that  repeated  aspiration  might  lead  to  a  cure.  Larger  cysts 
should  be  treated  by  incision  and  drainage  in  the  same  way  as  hydatid  cysts. 

I  cannot  leave  this  subject  without  an  expression  of  admiration  at  the 
great  advance  that  has  of  late  years  been  made  in  the  treatment  of  diseases 
of  the  abdominal  viscera  by  surgical  operation,  and  a  recognition  of  the  merits 
of  those  Surgeons  who  have  led  the  advance  in  this  department  of  our  art, 
and  of  the  vast  importance  of  the  results  achieved  by  them.  But  whilst  thus 
freely  recording  my  admiration  for  the  successes  that  have  been  obtained, 
r  must  add  a  few  words  of  caution  to  aspirants  for  distinction  in  this  great 
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field  of  practice.  I  would  venture  to  remind  them  that  an  operation  is  not 
necessarily  justifiable  because  it  is  practicable — that  every  act  of  operative 
audacity  is  not  a  triumph  of  sound  and  legitimate  surgery — and  that  a  patient's 
life  may  possibly  be  prolonged  on  conditions  less  tolerable  than  death. 

DISEASES    OF    THE  UMBILICUS. 

HEemorrliage  from  the  Navel  occasionally  occurs  la  infants  on  separation 
of  the  cord.  It  is  best  treated  by  acupressure,  a  daraing-needle  being  passed 
through  the  bleeding  point  and  a  piece  of  silk  twisted  round  it. 

Ulceration  of  the  Navel  is  occasionally  met  with  after  the  separation  of 
the  cord  in  new-born  children.  It  must  be  treated  by  cleanliness  and  the 
application  of  some  simple  ointment.  In  adults,  especially  when  very  fat  and 
uncleanly  in  their  habits,  eczema  followed  by  ulceration  is  not  uncommon 
in  the  navel.  It  must  be  treated  by  syringing  with  boracic  acid  lotion 
and  the  application  of  boracic  acid  ointment.  Sometimes  a  prominent 
fungating  mass  of  granulations  may  form,  which  requires  destruction  with 
nitrate  of  silver.  Soft  and  hard  chancres  have  been  met  with  on  the  navel, 
and  a  purulent  discharge  resulting  from  gonorrhoeal  infection  is  said  to  have 
been  observed. 

A  Warty  Growth  is  occasionally  met  with  in  children  springing  from  the 
hollow  of  the  mnbilicus.    It  is  best  removed  by  ligature. 

Epithelioma  of  the  Navel  is  a  rare  disease.  Should  it  occur  the  tumour 
must  be  removed  freely,  if  necessary  opening  the  abdominal  cavity  and  closing 
the  aperture  by  sutures. 

Umbilical  Tistulae. — Fmcal  fistulce  at  the  umbilicus  may  arise  from 
strangulation  and  sloughing  of  an  umbilical  hernia.  They  are  also  occasion- 
ally congenital,  resulting  either  from  a  protrusion  of  a  diverticulum  from  the 
ileum  or  of  a  portion  of  the  small  intestine  into  the  cord  and  its  accidental 
inclusion  in  the  Hgature  at  birth.  In  other  cases  they  arise  from  perforation 
of  the  small  intestine  by  chronic  ulceration,  usually  tubercular,  with  the 
formation  of  a  circumscribed  abscess  amongst  the  coils  of  the  intestine,  finally 
discharging  at  the  navel.  The  treatment  of  these  fistulas  is  extremely 
unsatisfactory.  The  application  of  the  cautery  to  the  orifice  is  of  little  use, 
and  plastic  operations  almost  invariably  fail.  If  the  disease  does  not  give 
much  trouble  it  is  better  treated  by  the  application  of  a  pad  and  attention 
to  cleanliness.  If  there  is  a  complete  artificial  anus  after  gangrenous  hernia 
a  cure  must  be  attempted  by  the  means  already  described  in  the  chapter 
on  hernia.  Urinary  Fistulce  are  very  rare,  and  result  fi-om  imperfect  closure 
of  the  urachus.  They  admit  of  no  treatment.  BiUanj  Fistulm  also  have  been 
met  with  ;  their  mode  of  origin  is  uncertain,  and  they  also  do  not  admit  of 
treatment.  Purulent  Fistulce  also  arc  described  by  some  writers  ;  these  are 
merely  collections  of  pus,  usually  in  the  abdominal  wall,  which  have  discharged 
at  the  navel.  They  are  best  treated  by  enlarging  the  opening  and  inserting  a 
drainage-tube. 

TUMOUBS    OF    THE  QBOIN. 

Tumours  of  the  groin  may  develop  primarily  in  that  region  or  descend  into 
it  from  the  abdomen.  In  making  the  diagnosis  the  first  point  is  to  ascertain 
whether  pulsation  is  present.     Pulsating  tumours  are  either  aiieurisms, 
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pulsating  sarcomata  or  fluid  tumours  with  commuuicated  pulsation.  Tlie 
distinction  of  these  diseases  is  fully  given  at  pp.  113  and  32.5,  Vol.  11.  Non- 
Pulsaiing  Tumotirs  may  be  divided  into  the  reducible  and  irreducible.  The 
reducible  tumours  are  either  hernia,  varix  of  the  eaphena  vein,  or  abdominal 
abscesses  passing  under  Poupart's  ligament.  The  diagnosis  of  these  varioas 
•  diseases  is  given  at  p.  856,  Vol.  II.  In  distinguishing  the  irreducible  tumours, 
irreducible  hernia  must  first  be  excluded.  The  remaining  tumours  may  he 
fluid  or  solid.  The  fluid  tumours  are  chronic  abscesses  or  cysts,  the  lymphatic 
glands  or  cystic  growths  of  various  kinds.  The  diagnosis  here  is  easy :  the 
irregular  hardened  outline  of  glandular  abscess,  its  rapid  development,  and 
softening  from  a  previously  indurated  state,  will  distinguish  it  from  the  tense, 
clearly-defined  outline,  smooth  and  elastic  feel  of  the  slowly  developing  and 
very  chronic  cystic  growth. 

The  Solid  tumours  may  be  enlarged  glands,  a  retained  testicle,  or  new 
growths.  The  new  growths  may  be  simple  or  malignant.  When  malignant 
they  may  be  primary  sarcomata  or  secondary  cancerous  masses  following 
epithelioma  of  the  penis  or  skin  of  the  leg.  The  history  of  the  case,  the  feel 
of  the  tumour,  the  rapidity  of  its  progress,  the  extent  of  contamination  of 
neighbouring  parts,  and  the  other  signs  that  serve  as  diagnostic  differences 
between  simple  and  malignant  growths,  will  enable  the  Surgeon  to  make  the 
diagnosis  with  sufficient  accuracy. 

The  treatment  of  most  of  these  conditions  has  already  been  described,  but  a 
few  words  may  be  said  here  on  the  removal  of  solid  or  cystic  tumours  of  the 
groin  by  operation.  In  undertaking  such  proceedings  the  relation  of  the 
growth  to  the  great  vessels  must  be  carefully  considered.  If  the  tumour 
merely  presses  on  the  vessels,  causing,  perhaps,  much  solid  oedema  of  the 
limb,  the  removal  may  be  attempted,  but  if  it  seems  to  imphcate  and  sun-ound 
them  and  to  be  fixed  to  neighbouring  parts  it  is  wiser  not  to  attempt  any 
operation. 
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CONaENITAL  MALFORMATIONS. 

Congenital  Malformations  of  the  anus  and  rectum  are  by  no  means  un- 
frequent.  They  may  exist  in  varioiis  degrees,  which  may  most  conveniently 
be  arranged  under  the  following  heads. 

Narrowing  and  Partial  Closure  of  the  Anus. — ^The  canal  continues 
pervious,  but  not  sufficiently  so  to  allow  of  the  bowels  being  completely 
emptied,  the  contraction  usually  merely  admitting  a  full-sized  probe.  In  some 
cases  the  obstruction  appears  to  depend  upon  constriction  of  the  anal  orifice,  in 
others  upon  an  imperfect  septum  stretching  across  it. 

Treatment. — This  consists  in  notching  the  contracted  anus  with  a  probe- 
pointed  bistoury,  and  then  introducing  a  sponge-  or  laminaria-tent,  so  as  to 
dilate  it  to  the  proper  size,  to  which  it  must  be  kept  by  the  occasional 
introduction  of  a  bougie. 

Complete  Closure  of  Anus. — -The  anus  may  be  completely  closed  by  a 
membranous  septum  stretching  across  it,  usually  having  a  raphe  along,  the 
central  line,  and  a  slight  depression,  through  which  the  dark  meconium  can 
be  seen,  and  on  which  an  impulse  can  be  felt.  This  constitutes  perhaps  the 
most  common  form  of  malformation  that  is  met  with. 

Treatment. — In  this  variety  an  incision  must  be  made  through  the  septum 
along  the  middle  line,  and  across  on  each  side,  when  the  meconium  will 
freely  escape.  The  four  angular  flaps  that  are  left  must  now  be  removed,  and 
the  aperture  kept  open  by  the  introduction  of  a  well-oiled  plug. 

Occlusion  of  Kectum  above  the  Anus  by  a  Membranous  Septum. — 
The  anus  may  remain  open  ;  but,  at  a  distance  of  about  half  an  inch  or  an  inch 
from  its  aperture,  the  rectum  will  be  found  occluded  by  a  perfect  membranous 
septum  stretching  across  it.  This  is  a  rare  and  somewhat  puzzling  kind  of 
malformation,  as  the  infant  that  is  the  subject  of  it  will  be  found  to  labour 
under  intestinal  obstruction,  and  yet,  on  examination,  the  anal  orifice  will  be 
found  perfectly  formed.  The  Surgeon  will,  however,  detect  it  by  introducing 
a  probe  or  the  end  of  his  little  finger  into  the  anus.  It  can  readily  be  brought 
into  view  by  inserting  the  nose  speculum  (Fig.  668),  and  throwing  light  up 
the  bowel  by  means  of  a  laryngeal  mirror. 

Treatment. — The  operation,  of  which  the  following  are  the  details,  will  be 
found  to  be  successful.  1.  The  child  is  put  in  the  lithotomy  position.  2,  A 
trochar-cannula  is  then  passed  down  to  and  pressed  against  the  septum.  3. 
The  trochar  is  next  passed  down  the  cannula  and  through  the  septum.  4 . 
The  trochar  is  then  withdrawn,  and  the  cannula  left  in,  5.  A  probe  is  passed 
through  the  cannula,  which  is  then  slipped  out  over  it  and  along  the  probe,  or 
a  director  which  may  be  sul)stituted  for  it,  a  narrow-bladed  pair  of  dressing 
forceps  is  pushed  up  and  opened  out  so  as  to  dilate  the  opening  in  the  septum. 
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During  this  process,  the  retained  faeces  will  have  escaped.  The  aperture  must 
he  kept  free  hy  the  occasional  introduction  and  expansion  of  the  forceps  or  of 
a  laminaria  tube. 

It  is  important  to  observe  that,  althougli  tlic  anus  may  be  perfectly  formed 
and  patent,  with  a  canal  a-bove  it  about  half  an  inch  long,  the  rectum  may  be 
entirely  absent,  the  sigmoid  flexure  terminating  in  a  dilated  pouch  o])posite 
the  sacral  prominence.  In  such  cases  it  is  of  course  impossible  to  reach  the  gut 
through  the  anus. 

Complete  Absence  of  Anus. — The  anus  may  be  completely  absent,  being 
blocked  up  by  a  dense  mass  of  fibro-cellular  structure,  from  half-an-inch  to  an 
inch  in  thickness,  above  which  the  rectum  terminates  in  a  kind  of  cuJ-de-sac. 

Closure  of  Anus  with  Absence  of  Rectum. — It  has  already  been  stated 
that  in  some  cases  of  perfect  fonnafcion  and  patency  of  the  anus  the  rectum 
is  absent,  but  more  commonly  the  anus  is  closed  when  the  whole  of  the  rectum 
is  wanting  ;  the  intestine  (colon)  terminating  in  a  large  and  expanded  pouch, 
situated  high  up  at  the  brim  of  the  pelvis,  opposite  the  sacral  prominence. 
A  case  of  this  kind  differs  from  the  last  only  in  the  extent  of  the  occlusion, 
and  cannot  indeed  be  distinguished  from  it  until  the  Sui'geon  has  made  an 
incision  in  the  site  of  the  anus,  and  has  failed  to  reach  the  gut  at  the  usual 
distance. 

Treatment. — In  these  cases  the  Surgeon  must  first  make  an  attempt  to 
reach  the  bowel  from  the  perineum,  failing  which,  two  courses  are  open  to  him. 
He  may  open  the  colon  in  the  left  iliac  fossa,  or  he  may  open  it  in  the  left 
lumbar  region  by  Amussat's  operation. 

1.  Perinaeal  Incision. — The  perineal  incision  has  the  advantage  of  being 
in  the  natural  situation  of  the  anus,  and  of  being  easily  practised  and  usually 
successful  in  all  those  cases  in  which  the  anus  only  is  imperforate,  the  rectum 
being  present.  In  those  cases  in  which  there  is  congenital  absence  of  the 
rectum  this  operation  must  necessarily  fail.  The  operation  is  thus  "per- 
formed : — An  incision  about  an  inch  in  length  should  be  carefully  made  from 
the  point  of  the  coccyx  forwards.  The  dissection  requires  to  be  carried 
with  caution  to  a  considerable  depth  along  the  mesial  line  ;  and  the  Surgeon 
taking  the  curve  of  the  sacrum  and  coccyx  for  his  guide,  and  bearing  in  mind 
the  relations  of  the  bladder  and  large  vessels  in  the  neighbourhood,  carefully 
proceeds  in  search  of  the  gut,  which  may  be  found  at  a  considerable  depth 
from  the  surface.  A  probe  may  be  passed  into  the  urethra  of  a  male  child, 
or  the  vagina  of  a  female,  to  serve  as  a  guide  to  the  position  of  these  canals. 
The  danger  of  wounding  the  bladder  must  also  be  considered,  and  may  be 
materially  lessened  by  emptjing  this  viscus  by  pressmg  over  the  jnibes  before 
commencing  the  operation.  In  four  instances  of  this  kind  on  which  I  have 
operated,  it  was  necessary  to  proceed  to  a  depth  of  at  least  one  and  a  half  or 
two  inches  before  the  bowel  was  reached  ;  which,  on  account  of  the  narrownes.s 
of  the  wound  and  the  small  size  and  important  relations  of  the  parts  is  not  an 
easy  matter.  When  the  gut  is  reached  it  must  be  punctured  and  the  meconium 
allowed  to  escape. 

It  is  of  the  utmost  importance  both  for  the  immediate  result  of  the  operation 
and  for  the  prospect  of  ultimate  success  that  the  mucous  membrane  of  the  gut 
should  be  brought  down  and  fixed  to  the  lij)s  of  the  external  wound.  Uuless 
this  be  done,  the  line  of  incision  between  the  gut  and  the  aperture  in  the 
integuments  will  degenerate  into  a  fistulous  canal  ;  which,  like  all  fistulas,  will 
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have  a  tendency  to  contract,  and  will  be  a  source  of  endless  embarrassment  to 
the  Surgeon  and  to  the  patient.  If  the  mucous  membrane  can  be  brought 
down  to  and  fixed  to  the  opening  in  the  integument,  this  source  of  incon- 
venience will  lie  removed,  and  the  patient  Avill  be  saved  all  that  danger  which 
results  from  the  passage  of  the  meconium  over  a  surface  of  recently  incised 
areolar  tissue.  This,  however,  can  be  done  only  when  the  intestine  terminates 
at  a  short  distance  from  the  surface.  If  the  perineal  incision  be  two  or  three 
inches  in  depth,  there  will  be  little  probability  of  the  Surgeon  being  able  to 
bring  the  intestine  down  to  such  an  extent. 

For  some  considerable  time  after  the  operation,  the  aperture  should  be  kept 
dilated  by  means  of  bougies  ;  or  a  gum-elastic  or  pewter  tube,  through  which 
the  fseces  are  allowed  to  escape,  may  be  fixed  in  the  part, 

I  have  several  times  operated  in  this  way  on  imperforate  children  ;  but  in  all 
instances  unsuccessfully.  In  one  case,  there  was  an  anal  aperture,  but  with 
complete  occlusion  of  the  rectum.  I  operated  on  the  fourth  day,  first  attempt- 
ing to  reach  the  gut  through  the  anus  ;  but,  failing  in  this,  performed  the 
lumbal'  operation  on  the  left  side. 

As  the  Surgeon  has  no  means  of  ascertaining,  before  making  his  incision, 
whether  the  rectum  be  one  inch  or  three  inches  fi'om  the  surface,  he  must  cut 
into  the  perinseum  in  order  to  obtain  the  necessary  information.  If  after 
going  as  deeply  as  he  dare  venture,  he  does  not  encounter  the  bowel,  there 
is  no  alternative  but  to  open  the  intestine  through  the  abdominal  wall,  or  to 
leave  the  child  to  its  fate.  In  this  alternative,  the  Surgeon  must  either  open 
the  colon  in  the  left  iliac  region  or  in  the  left  loin. 

Iliac  Incision. — The  advantages  claimed  for  the  iliac  incision,  or  Littre's 
operation,  are,  that  it  is  easy  of  performance,  and  that  whether  the  Surgeon 
reach  the  colon  or  not,  he  is  certain  to  hit  upon  some  part  of  the  intestinal 
tube,  which  may  be  drawn  forwards  and  opened.  The  oijedions  raised  are — 
that  the  artificial  anus  is  in  an  inconvenient  situation,  that  there  is  danger  of 
peritonitis,  as  the  peritoneum  is  necessarily  wounded,  and  that  the  sigmoid 
flexure  may  not  present  in  the  wound,  and  a  portion  of  small  intestine  may 
be  opened  instead.  These  objections  are  not,  however,  quite  so  great  as  they 
at  first  appear.  The  artificial  anus  being  situated  in  front  has  this  advantage, 
that  the  patient  can  easily  pass  his  motions  into  a  properly  shaped  curved  pan 
held  in  the  groin,  and  can  afterwards  clean  the  parts  himself.  Moreover, 
•diffuse  peritonitis  by  no  means  necessarily  follows.  The  mortality  is  no  doubt 
great.  Amussat  stated,  that  of  21  children  thus  operated  on,  only  4  ultimately 
recovered ;  but  Richard  of  Brest,  writing  in  1859,  gives  much  better  results, 
for  he  records  12  cases  as  having  occurred  in  the  practice  of  himself  and  other 
Surgeons  in  that  town,  7  of  which  recovered. 

Iiumbar  Incision. — The  lumbar  incision,  or  Amussat's  operation,  has 
been  often  successfully  practised  on  imperforate  children.  The  advantage 
of  this  method  is  the  possibility  of  opening  the  colon  in  this  situation 
without  wounding  the  peritoneum.  The  objections  lie  in  the  frequent  mal- 
position of  the  colon  and  in  the  still  more  frequent  presence  in  the  infant  of  a 
long  meso-colon.  Moreover,  the  space,  especially  in  a  fat  infant,  is  very 
limited.  It  thus  frequently  happens  that  the  peritoneum  is  unavoidably 
wounded.  Curling,  for  these  reasons,  preferred  Littre's  operation  to  Amussat's 
in  these  cases.  In  fact,  the  arguments  for  and  against  the  two  operations  are 
80  evenly  balanced  that  it  is  difficult  to  express  any  strong  preference  for  one 
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over  the  other.  I  have  myself  preferred  Amussat's,  and  have  performed  it  in 
more  than  one  case.  In  performing  the  operation  it  must  be  borne  in  mind 
that  the  kidney  is  veiy  large,  extends  far  outwards,  may  be  enveloped  in 
very  little  fat,  and  may  thus  be  easily  wounded.  If  the  operation  succeed)!, 
the  result  is  very  satisfactoiy.  I  saw,  some  years  ago,  a  boy,  eight  years  of 
age,  who  had  thus  been  operated  upon  in  Mexico  for  congenital  absence  of 
the  anus  and  rectum.  He  was  in  good  health,  well-nourished,  had  no  great 
trouble  with  the  artificial  anus  which  was  covered  with  a  truss-pad,  and 
suffered  only  occasional  inconvenience  from  prolapse  of  the  mucous  membrane. 
There  was  a  kind  of  sphincter-like  action  in  the  muscles  about  the  orifice,  by 
which  the  finger  was  gripped. 

Absence  of  Anus :  Opening  of  Rectum  into  otlier  Canals. — The 
anal  orifice  may  be  absent,  and  the  gut  may  open  into  one  of  the  neighbouring 
mucous  canals,  as  the  vagina,  the  urethra,  or  the  bladder.  In  such  anomalous 
cases  there  is  usually,  I  believe,  but  little  to  be  done,  except  to  restore  the  anal 
orifice  if  possible ;  but,  if  this  be  impracticable,  to  make  a  lumbar  opening, 
and  then  to  take  the  chance  of  the  other  preternatm'al  communication  closing. 
This  it  will  sometimes  do  ;  and  cases  have  occuiTed  in  which,  although  the 
whole  of  the  meconium  with  flatus  had  escaped  per  urefhram,  yet,  on  opening 
the  rectum,  the  abnormal  communication  seemed  gradually  to  close,  the  faeces 
being  directed  into  their  proper  channel.  In  a  case  in  which  I  was  once  con- 
sulted, there  was  imperforate  anus  and  rectum,  and  the  bowel  protruded  as  a 
ed  fleshy  tube,  discharging  meconium,  and  about  four  inches  in  length,  from 
the  anterior  abdominal  wall,  just  below  the  umbilicus,  and  immediately  above 
an  extroverted  bladder. 

STBICTUEE— SIMPLE,    SYPHILITIC   AND  MALIGNANT. 

Stricture  may  occur  in  any  part  of  the  large  intestine,  but  with  very 
varying  degrees  of  frequency  in  different  portions  of  that  gut.  Excessively 
rarely  met  with  in  the  ascending  or  transverse,  of  unfrequent  occurrence  in 
the  descending  colon,  it  becomes  more  common  in  the  sigmoid  flexure,  and 
very  frequently  occurs  at  about  the  junction  of  this  portion  of  the  colon  with 
the  rectum.  In  the  rectum  itself  it  is  most  commonly  found  either  at  the 
upper  part,  from  four  to  six  inches  above  the  anus,  or  else  a  little  above  that 
aperture. 

The  frequent  passage  of  small  quantities  of  liquid  faices,  with  occjisional 
constipation,  should  always  lead  to  a  suspicion  of  stricture. 

It  is  of  three  kinds:  ],  the  smjt?/c,  dependent  on  simple  thickening  of  the 
intestinal  coats ;  2,  the  sypMlitic ;  and  3,  the  niah'gnanf,  consisting  of  a-  can- 
cerous growth  of  the  walls  of  the  gut. 

1.  Simple  or  Fibrous  Stricture,  though  occasionally  occuri'iug  in  the 
transverse  or  descending  colon,  is  most  frequently  met  with  in  the  sigmoid 
flexure  or  at  its  junction  with  the  rectum,  or  at  the  upper  part  of  this  gut. 
from  four  to  six  inches  from  the  anus.  This  form  of  stricture  of  the  laige 
intestine  commonly  occurs  in  elderly  people,  and  with  special  frequency  in 
women.  It  is  usually  the  result  of  long-continued  diarrhcra  or  of  chronic 
dysenteiy.  In  some  cases  the  narrowing  is  really  caused  by  inflammatory 
thickening  outside  the  gut,  especially  in  women  who  have  suffered  from  pelvic 
cellulitis  after  labour.  In  such  cases  the  stricture  is  seated  just  within  reach 
of  the  finger. 
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Tlie  Symptoms  of  simple  stricture  of  the  rectum  consist  at  first  of  some 
difficulty  in  def£ecation,  the  patient  being  obliged  to  strain  at  stool.  The 
ffEces  will  also  appear  to  be  flattened,  narrowed,  or  furrowed,  and  in  many 
cases,  more  especially  as  the  stricture  advances,  are  passed  in  the  form  of  small 
scybala,  with  occasionally  a  kind  of  spurious  diarrhoea,  consisting  of  the  passage 
of  the  more  fluid  intestinal  contents,  whilst  the  sohd  matters  are  left  behind. 
At  the  same  time  there  is  very  commonly  pain  in  defecation,  with  occa- 
sional passage  of  some  mucus  or  blood ;  and  dyspeptic  symptoms,  with 
flatulent  distension  of  the  abdomen,  are  apt  to  come  on.  If  the  stricture  be 
within  four  or  five  inches  of  the  anus,  it  may  be  reached  with  the  finger,  and 
its  precise  situation  and  diameter  ascertained.  If  above  this  point,  it  must 
be  examined  by  the  introduction  of  a  well-greased  bougie,  attention  being 
paid  to  the  curve  which  the  rectum  makes  laterally,  as  well  as  from  before 
backwards.  In  introducing  a  bougie  in  order  to  ascertain  the  presence  of 
a  stricture  above  the  upper  end  of  the  rectum,  but  little  information  can  be 
gained  in  many  cases,  as  the  point  of  the  instrument  is  apt  to  hitch  in  folds 
of  the  mucous  membrane,  or  opposite  the  promontory  of  the  sacrum ; 
and  thus,  its  onward  passage  being  prevented,  there  may  seem  to  be  a 
constriction,  which  in  reality  does  not  exist,  and  unless  care  be  taken  the 
mucous  membrane  may  actually  be  lacerated,  and  the  instrument  forced 
through  it  into  the  peritoneal  cavity.  In  other  cases,  the  bougie  will  appear 
to  pass,  when  in  reality  its  point,  meeting  with  an  obstruction,  curves  down- 
wards into  the  rectum. 

The  Progress  and  Termination  of  a  simple  stricture  vary  in  different 
cases.  Many  persons  who  present  all  the  symptoms  of  this  simple  stricture 
of  the  rectum  will  live  on  in  very  good  general  health  through  a  long  series 
of  years.  In  others  the  contraction  may  go  on  increasing,  until  at  last  com- 
plete occlusion  takes  place,  with  all  the  symptoms  of  obstructed  bowels.  This 
condition  usually  comes  on  slowly,  and,  after  the  obstruction  is  complete,  life 
may  continue  for  several  weeks ;  but  in  some  instances  the  obstruction  seems 
to  take  place  rather  suddenly,  and  with  all  the  symptoms  of  acute  intestinal 
strangulation,  death  occurring  in  a  few  days.  This  is  probably  always  due  to 
volvulus  or  kinking  of  the  dilated  bowel  above  the  stricture.  Abscess  occa- 
sionally forms  in  the  neighbourhood  of  the  stricture  ;  and,  passing  down  into 
the  pelvis,  may  burst  either  into  the  ischio-rectal  space,  or  into  the  vagina,  or 
may  present  upon  the  nates.  The  discharge  of  pus  from  this  source,  as  well 
as  from  the  mucous  membrane  lining  the  stricture,  which  falls  into  an 
ulcerated  state,  may  induce  extreme  emaciation  and  hectic,  to  which  the 
impairment  of  nutrition  consequent  upon  the  disturbance  of  digestion  adds 
materially. 

Treatment. — The  bowels  should  be  kept  moderately  open,  but  purgation 
carefully  avoided,  ■  as  it  is  a  source  of  much  irritation.  Castor-oil,  Carlsbad 
salts,  or  saline  aperient  mineral  waters  in  small  doses  suit  best.  The  diet 
Hhould  ])e  carefully  regulated,  and  the  strength  kept  up.  An  occasional 
enema  will  often  give  considerable  relief.  Small  glycerine  enemata  are 
especially  useful. 

The  surgical  treatment  of  simple  stricture  of  che  rectum  consists  in  dilating 
the  canal  at  its  constricted  point.  If  this  be  within  reach  of  the  finger,  the 
dilatation  can  be  readily  carried  out.  If  it  be  above  the  upper  part  of  the 
rectum,  and  the  stricture  be  tight,  it  is  extremely  difticult  to  introduce  the 
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proper  instruments  with  certainty.  When  tlie  stricture  is  low  down,  so 
that  tlie  end  of  the  finger  can  be  introduced  into  it,  it  may  readily  be  dilated 
by  mtroducing  a  rectum-bougie  every  second  day,  and  gradually  increasing 
the  size  of  the  instrument.  If  the  stricture  yield  but  slowly,  and  be  very 
tight  and  indurated,  I  have  found  it  a  convenient  plan  to  introduce  a 
sheathed  probe-pointed  bistoury  into  it  and  to  notch  it  towards  its  posterior 
aspect,  where  tliis  may  be  done  without  danger  to  the  peritoneum.  A  tent 
of  compressed  sponge  or  of  laminaria  digitata  should  then  be  introduced,  and 
left  m  for  twelve  hours.  On  its  withdrawal,  bougies  may  more  readily  bc- 
passed :  or  the  dilatation  may  be  carried  on  by  means  of  tents.  "When  the 
stricture  is  above  the  reach  of  the  finger,  a  good  deal  of 
management  will  be  required  to  make  the  bougie  enter  it. 
This  is  best  done  by  placing  the  patient  on  his  left  side, 
, u^hxg  a  moderate-sized  elastic  bougie,  softened  in  warm 
!|  I  water  and  well  greased,  which  must  be.  passed  without  the 

'■^^vfi  employment  of  any  force.    When  once  the  Surgeon  has 

introduced  one,  others  can  readily  be  made  to  follow  in  the 
same  track.  The  great  danger  in  introducing  a  bougie  high 
up,  is  that  of  mistaking  the  obstruction  ofiered  by  its  pohit 
coming  into  contact  with  one  of  the  valvular  folds  of  mucous 
membrane  present  in  this  situation,  for  that  of  the  stricture, 
and,  by  pushing  on  the  instrument,  perforating  the  bowel — 
an  accident  that  would  probably  occasion  fatal  peritonitis. 
During  the  introduction  of  bougies,  the  bowels  must  be  kept 
regular  by  means  of  a  lenitive  electuary,  and  the  occasional 
use  of  emollient  enemata.  If  much  pain  or  irritation  should 
be  occasioned  by  their  presence,  opium  should  be  administered 
internally  or  in  the  form  of  suppositories.  Though  a  simple 
stricture  of  the  rectum  may  be  much  relieved  by  the  use  of 
bougies,  it  is  seldom,  I  think,  cured  by  this  means  ;  there 
being  a  great  tendency  in  it  to  contract  as  soon  as  the  treat- 
ment is  discontinued. 

Dilatation  may  sometimes  be  very  conveniently  effected  by 
the  use  of  Todd's  dilator  (Fig.  828).  This  is  introduced 
closed,  covered  with  a  thin  vulcanized  india-rubber  sheath,  so  as  to  avoid 
nipping  the  mucous  membrane.  It  is  then  expanded  to  the  required  extent 
by  pressing  on  a  trigger  in  the  handle. 

If  complete  obstruction  occur,  purgatives  must  on  no  account  be  given.  An 
endeavour  should  be  made  to  relieve  the  patient  by  the  use  of  enemata  of 
olive-oil,  and  the  strength  should  be  supported  by  a'  diet  that  is  nourishing, 
at  the  same  time  that  it  leaves  little  or  no  solid  residue.  Opium  in  small 
doses  frequently  given  will  relieve  the  pain  and  prevent  sickness  ;  under  this 
treatment  the  bowels  may  eventually  act  after  a  considerable  lapse  of  time. 
In  a  case  to  which  reference  has  already  been  made,  the  obstruction  gave 
way  after  it  liad  lasted  for  about  five  weeks,  some  hardened  fpeces  with  bloody 
niucus  beiiig^  discharged  and  speedily  followed  by  abundant  motions.  Should 
the  obstruction,  however,  continue,  and  the  patient  consequently  be  iu 
imminent  danger  of  death,  the  intestine  should  be  opened,  if  possible,  br 
Araussat's  operation,  performed  in  the  way  already  described  (p.  8!)5,  Vol.  IT.). 
Syphilitic  Stricture  of  the  Rectum  is  met  with  usually  witliin  easy 
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reach  of  the  finger,  and  chiefly  in  young  women  under  thirty,  rarely  in  men. 
The  pathological  changes  to  which  it  is  due  have  been  already  described  m 
the  Chapter  on  Syphilis,  Vol.  I.,  p.  1U8.    The  fact  that  this  disease  is  almost 
exclusively  met  with  in  women  has  led  to  the  idea  that  it  may  be  due  to 
direct  infection  of  the  bowel  or  to  extension  of  disease  from  the  vagina,  but 
there  is  no  evidence  to  support  this  view.    It  is  always  a  tertiary  affection, 
and  is  seldom  associated  with  any  affection  of  the  vagina.    It  is  almost 
exclusively  met  with  amongst  the  poorer  classes,  and  in  hospital  practice. 
To  the  finger  introduced  into  the  bowel  it  feels  as  if  there  were  an  irregular 
thickened  cicatricial  constriction  of  the  mucous  membrane.    This  may  be 
limited  to  the  lower  part  of  the  bowel,  but  frequently  extends  beyond  the 
reach  of  the  finger.    The  examination  causes  the  patient  the  most  intense 
pain,  as  there  is  often  ulceration  in  the  constricted  region.    Sometimes  under 
proper  treatment  the  ulcers  may  be  made  to  heal,  and  then  the  dense  irregular 
cicatricial  bands  alone  will  be  felt.    There  are  usually  evidences  of  consti- 
tutional syphilis.    I  have  seen  these  syphilitic  ulcerations  extend  into  the 
vagina,  so  as  to  establish  a  recto-vaginal  fistula.    In  one  case  under  my  care 
death  resulted  from  perforation  of  the  upper  part  of  the  rectum  into  the 
peritoneum.    The  motions  are  usually  passed  with  much  pain,  and  are  mixed 
with  blood  and  pus.    The  general  health  is  at  first  good,  but  gradually  gives 
way  under  the  pain  and  the  exhaustion  from  loss  of  blood,  and  discharge.  ^ 

Treatment.— The  patient  must  be  put  under  the  usual  constitutional 
treatment  for  syphilis.  If  ulceration  is  still  present  the  best  treatment  consists 
in  passing  bougies  of  cocoa-nut  butter,  each  containing  about  four  to  five 
grains  of  iodoform,  into  the  rectum  once  a  day.  If  this  does  not  succeed, 
similar  bougies,  containing  a  small  quantity  of  bichloride  of  mercury,  not 
exceeding  of  a  grain,  may  be  used  instead.  In  many  cases  nothing 
succeeds  so  long  as  the  diseased  surface  is  irritated  by  the  passage  of  faeces, 
and  then  colotomy  must  be  performed  as  the  only  means  of  giving  relief. 
Should  the  ulcers  heal  without  necessitating  colotomy  the  cicatricial  contraction 
resulting  from  them  may  be  treated  in  the  same  way  as  a  simple  stricture. 
The  extent  of  the  disease  usually,  however,  makes  this  form  of  stricture 
extremely  intractable. 

Cancer  of  the  Rectum— Malignant  Stricture.— The  form  of  cancer 
met  with  in  the  rectum  is  almost  invariably  the  Columnar  Carcinoma,  or  as 
it  is  sometimes  called  Adenoid  Cancer.    Its  structure  has  been  fully  described 
in  the  Chapter  on  Tumours  (Vol.  I.,  p.  1U67).    In  the  rectum  it  varies  some- 
what in  structure  in  different  cases.    In  some  the  epithelial  structure  is  very 
abundant,  the  growth  being  composed  of  a  closely  packed  mass  of  tubes 
resembling  enlarged  crypts  of  Lieberkilhn,  between  which  lie  the  vessels,  sup- 
ported by  a  delicate  connective  tissue  closely  infiltrated  with  small  round  cells. 
In  others  the  glandular  element  is  much  less  developed,  the  fibrous  stroma  being 
more  fully  developed,  and  showing  in  some  cases  a  tendency  to  contract  like 
that  of  a  soirrhus.    All  degrees  may  be  met  with  between  these  two  extremes. 
The  clinical  features  vary  with  the  structure.    The  softer  varieties  grow  more 
rapidly,  implicate  surrounding  structures  more  widely,  and  tend  to  infect 
the  lymphatic  glands  and  internal  organs,  but  lead  to  a  less  complete 
stricture  of  the  gut.    The  firmer  varieties  grow  slowly  and  often  exist  a 
long  time  without  giving  rise  to  secondary  growths,  while  from  their  tendency 
to  contract  they  cause  great  narrowing  of  the  gut.    The  softer  forms  usually 
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appear  as  flat  (cauliflower  growths  springing  from  the  inner  surface  of  the  gut, 
and  tending  in  most  cases  to  spread  circularly  round  it.  They  are  usually 
extremely  painful,  and  bleed  readily  when  examined.  They  slough  early,  and 
cause  extensi\c  destruction  of  the  bowel.  The  firmer  varieties  form  hard, 
nodulated  growths  projecting  into  the  gut,  greatly  narrowing  its  caUbre. 
They  ulcerate  slowly  and  bleed  less  readily. 

True  scirrlms,  that  is  to  say,  glandular  carcinoma,  with  firm  fibrous  stroma, 
is  said  to  have  been  met  with  in  the  rectum.  If  such  be  the  case  it  is  certainly 
\Qrj  rare.  Colloid  cancer  also,  arising  apparently  from  colloid  degeneration  of 
a  columnar  carcinoma,  has  been  met  with,  but  is  exceedingly  rare. 

The  tumours  described  as  Encephaloid  have  probably  been  soft  malignant 
sarcomata  commencing  in  the  gut  or  in  its  coats,  but  these  cases  are  so  rare 
that  it  is  impossible,  at  present,  to  speak  with  certainty  as  to  their  structure. 

Most  usually  cancerous  disease  is  seated  from  three  to  five  inches  above  the 
anus,  and  may  implicate  a  considerable  portion  of  the  bowel,  extending  upwards 
rather  than  downwards,  giving  rise  to  considerable  contraction,  ending  in  some 
cases  in  complete  occlusion  of  the  gut. 

Symptoms.— Cancer  of  the  rectum  is  met  with  chiefly  in  middle  life,  but 


Fig.  829.- Cancer  of  Upper  Part  of  Rectum.    At  x  perforation  leading  to  fatal  Peritonitis 
took  place,  tUuing  administration  of  an  Enema. 


sometimes  does  not  occur  until  advanced  age.  Both  sexes  are  equally  liable 
to  it ;  if  anything,  it  is  more  frequent  in  women  than  in  men. 

It  is  very  insidious  in  most  cases  in  its  early  manifestations.    A  sense  of 
uneasiness,  a  tendency  to  diarrhoea,  a  slight  discharge  of  blood  or  mucus,  a 
feelmg  as  if  the  patient  had  piles,  are  usually  the  only  early  evidences  of 
the  development  of  this  distressing  disease.    After  a  time  the  rectal  pain 
becomes  very  severe.    There  is  now  a  constant  feeling  of  pain  and  weight  in 
the  gut,  with  a  sensation  as  if  the  bowels  had  not  been  completely  relieved, 
together  with  the  discharge  of  mucus,  blood,  or  pus,  and  some  flattening  of 
the  faeces.    On  exploring  the  parts  with  the  finger,  the  lower  portion  of  the 
rectum  will  usually  be  found  unaltered,  while  the  tip  of  the  finger  will 
come  m  contact  with  the  contracted,  hardened,  ulcerated,  and  rugged 
mass,  at  one  part  of  which  an  opening  will  be  found  leading  into 
an  irregular  cavity  which  passes  up  through  the  cancerous  mass  to  the 
healthy  gut  above.    The  patient  experiences  most  intense  suflFering  during 
defaecation,  m  consequence  of  the  passage  of  fseccs  over  the  raw  and  ulcerated 
surface.    This  pain  is  not  confined  merely  to  the  diseased  part,  where  the 
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sensation  is  of  a  burning  character,  but  usually  radiates  round  the  loins 
and  down  the  thighs,  and  is  so  severe  that  the  patient  looks  forward  to  each 
action  of  the  bowels  with  the  greatest  dread,  and  restrains  it  as  long  as 
possible.  The  whole  nervous  system  at  last  participates  in  this  continually 
recurring  suffering  ;  the  countenance  becomes  anxious  ;  the  spirits  are  de- 
pressed ;  sleep  and  digestion  are  destroyed.  The  patient's  condition  is  indeed 
truly  miserable,  between  the  dread  of  excessive  suffering  when  the  bowels  act, 
on  the  one  hand,  and  the  fear  of  impending  obstruction  on  the  other.  In 
many  instances  he  is  worn  out  by  this  suffering,  occasionally  combined  with 
the  constitutional  cachexy  induced  by  the  contamination  of  the  system  and 
the  development  of  secondaiy  visceral  growths.  Not  unfrequently  the  misery 
is  much  increased  by  the  formation  of  fistulous  openings  in  the  bowel,  and 
communication  between  it  and  neighbouring  parts,  such  as  the  vagina,  bladder, 
or  urethra,  with  cancerous  implication  of  them.  Flatus  as  well  as  fffices  thus 
get  entrance  into  the  bladder  or  vagina  ;  the  flatus  passing  out  with  a  rush, 
the  ffeces  sometimes  obstructing  the  urethra,  and  often  very  seriously  irritating 
the  bladder,  producing  strangury  and  great  pain. 

Death  may  put  an  end  to  the  patient's  sufferings  in  several  ways  :  by 
exhaustion  from  pain  and  continuous  discharge,  together  with  constitutional 
cachexy  ;  by  perforation  of  the  cancerous  mass,  which,  ulcerating  through  at 
some  point,  opens  into  the  peritoneal  cavity,  or  by  hjEmorrhage,  inducing  fatal 
collapse  ;  and  in  other  instances  by  fgecal  obstruction,  as  in  the  case  of  simple 
stricture.  The  reason  why  intestinal  obstruction  is  not  more  common  than  it 
is  in  cancer  of  the  rectum  is,  that  in  many  cases  the  diseased  mass  ulcerates 
and  necroses  more  rapidly  than  it  grows  into  the  bowel,  and  thus  an  irregular 
chasm  is  left  in  its  centre,  through  which  the  fseces  pass. 

Treatment. — This  must  necessarily  in  a  large  proportion  of  cases  be 
merely  palliative.  The  bowels  must  be  reheved  by  occasional  doses  of  castor- 
oil  or  by  emollient  enemata.  The  patient's  sufferings  may  in  many  cases  be 
much  relieved  by  limiting  him  to  a  diet  composed  solely  of  material  not 
likely  to  leave  any  solid  residue,  such  as  carefully  prepared  and  strained  arrow- 
root and  meat-broths  of  various  kinds,  to  which  a  little  brandy  or  wine  may 
be  added.  If  the  patient  at  the  same  time  be  kept  warm  in  bed  in  the 
recumbent  position  so  as  to  economise  force  as  much  as  possible,  he  may 
maintain  his  strength  fairly  well  on  a  comparatively  small  quantity  of  food. 
Small  doses  of  opium  may  be  given  to  relieve  pain.  On  this  diet  one  action 
of  the  bowels  about  every  three  weeks  will  be  quite  sufficient.  It  will  usually 
occur  spontaneously  without  the  necessity  of  administering  a  purgative.  If 
there  is  much  pain,  hypodermic  injections  of  morphia,  often  to  a  large  amount, 
are  required  to  lessen  the  patient's  distress. 

As  further  palliative  treatment  Golotomy  may  be  required.  This  operation 
is  performed  for  one  of  three  reasons  : — 1.  To  relieve  the  intense  agony 
resulting  from  the  passage  of  fasces  over  the  ulcerated  cancerous  mass  ;  2.  To 
relieve  the  suffering  and  great  discomfort  occasioned  by  the  faaces  passing  into 
the  bladder  or  vagina  ;  3.  For  the  relief  of  more  or  less  complete  obstruction, 
giving  rise  to  distension  of  the  abdomen,  with  retained  faaces.  Colotomy  as  a 
palliative  has  proved  most  successful  in  affording  the  desired  relief  ;  by  its 
means  life  may  be  prolonged  as  well  as  rendered  more  endurable.  Attempted 
dilatation  by  means  of  bougies,  the  application  of  caustics,  or  crushing  the 
tumour  by  means  of  the  finger-forceps,  as  recommended  by  Amussat,  are 
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worse  tliaa  useless.  Tliey  cause  great  pain  and  irritation,  hasten  ulceration, 
and  aggravate  the  disease. 

Excision  of  the  Tumour.  Partial  excision  of  the  Rectum  or 
Proctotomy  is  an  operation  which  has  lately  been  revived  with  considerable 
success.  Ilecamier,  Vidal,  and  others  attempted  the  removal  of  the  tumour 
when  situated  near  the  anus  by  ligaturing  its  base  and  allowing  it  to  slough 
away.  The  only  advantage  in  such  a  proceeding  is  the  absence  of  hajmorrhage, 
but  this  is  more  than  counterbalanced  by  the  dangers  arising  from  the  presence 
of  the  sloughing  mass,  by  the  uncertainty  of  perfect  removal,  and  by  the  pain 
it  gives  rise  to. 

Eemoval  of  the  disease  by  excision  of  a  portion  of  the  rectum  was  first 
performed,  according  to  Velpeau,  by  Eaget  in  1739.  He  took  away  an  inch 
and  a  half  of  the  circumference  of  the  gut  and  cured  his  patient.  The 
operation  was  revived  in  1826  by  Lisfranc,  who  removed  portions  of  the 
rectum  in  nine  cases,  with  five  recoveries.  The  operation,  however,  fell  again 
into  discredit.  In  1854,  Chassaignac  introduced  the  ecraseur,  and  applied 
it  to  removal  of  rectal  growths.  Since  then  Nussbaum  and  Volkmann  in 
Germany,  Jordan,  AUingham,  Holmes  and  others  in  this  country,  have  done 
much  to  revive  the  operation  ;  and  in  1880,  Harrison  Cripps  published  an 
interesting  work  which  has  added  much  to  our  knowledge  of  the  subject. 
The  cases  suitable  for  removal  are  not  numerous,  according  to  Cripps,  forming 
about  one  in  five  of  those  that  come  under  observation.  The  conditions 
which  render  the  operation  justifiable  are  the  following  : — The  patient  must 
not  be  too  old,  and  must  be  in  fair  health  ;  the  growth  must  be  so  situated 
that  the  finger  can  be  passed  fairly  beyond  it,  and  it  must  be  freely  movable, 
not  having  implicated  surrounding  parts.  The  most  favourable  cases  are 
those  limited  to  one  side,  especially  the  posterior.  It  is  an  important 
question  how  far  the  dissection  can  be  carried  upwards  without  wounding  the 
peritoneum.  Cripps,  who  has  carefully  investigated  this  point,  states  that  in 
the  male  the  distance  from  the  recto-vesical  pouch  to  the  anus  is  two  and  a 
half  inches  when  the  bladder  is  empty,  and  an  additional  inch  when  it  is 
distended.  In  the  female  the  distance  from  the  recto-uterine  pouch  to  the 
anus  is  somewhat  greater. 

The  removal  of  a  malignant  growth  from  the  rectum  is  accomplished  as 
follows  : — If  it  be  very  small,  and  situated  very  low  down,  it  may  be  possible 
to  bring  it  into  view  by  forcible  dilatation  of  the  anus.  This  is  done  by 
inserting  the  two  first  fingers  of  each  hand  into  the  anus  and  forcibly  dragging 
it  open.  After  this  the  anus  will  usually  be  sufficiently  relaxed  to  allow 
of  the  afiected  portion  of  the  gut  being  seized  and  drawn  out  to  such  an 
extent  as  to  allow  of  the  free  removal  of  the  growth  by  the  (Ecraseur,  scissors, 
or  Paquelin's  cautery.  Cases  in  which  this  is  practicable  are,  however,  very 
rare. 

The  removal  of  a  portion  of  the  bowel,  including  the  whole  circumference 
or  a  considerable  part  of  one  side,  can  be  safely  performed  only  when  the 
anus  has  been  enlarged  by  incision,  as  suggested  by  Dcnonvilliers.  The 
operation  is  thus  performed.  The  rectum  having  been  thoroughly  cleansed 
with  an  enema  immediately  before  the  operation,  the  patient  is  placed  in  the 
lithotomy  position,  and  a  curved  sharp-pointed  bistoury,  guarded  by  the  left 
forefinger,  is  passed  in  at  the  anus  ;  the  handle  is  then  raised  .so  that  the  point 
is  made  to  pierce  the  gut  and  appear  superficially  close  to  the  tip  of  the 
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coccyx  exactly  in  the  middle  line  ;  the  parts  between  the  coccyx  and  anus 
are  then  diAdded  by  a  single  cut.  If  more  room  be  required  during  the 
operation  it  may  be  obtained  by  removing  the  coccyx.  The  bleeding  must 
now  be  arrested,  and  a  stout  ligature  may  be  passed  through  on  either  side, 
by  which  the  two  edges  of  the  wound  may  be  held  widely  apart.  An 
incision  is  then  carried  from  the  margin  of  the  wound  on  one  side  in  a 
curved  direction  round  the  anus  to  a  corresponding  point  on  the  other  side. 
If  the  anus  itself  is  healthy  this  may  be  made  at  the  junction  of  the  mucous 
membrane  and  skin.  The  gut  can  now  be  separated  posteriorly  without  any 
difficulty  by  means  of  the  finger,  aided  by  the  scissors,  at  the  attachment  of  the 
levator  ani.  When  the  sides  are  separated  the  gut  must  be  drawer  backwards 
and  separated  by  careful  dissection  from  the  vagina  in  the  female,  or  urethra 
and  prostate  in  the  male.  To  avoid  any  risk  of  wounding  the  urethra  a 
large  silver  catheter  should  be  passed  at  this  stage  of  the  operation,  which 
will  be  clearly  felt  from  the  wound.  The  gut  having  now  been  separated 
it  may  be  cut  away  by  means  of  the  ecraseur,  scissors,  or  Paquelin's  cautery, 
The  ecraseur  has  the  advantage  of  preventing  haemorrhage,  which  in  so  deep  a 
wound  might  be  difficult  to  arrest.  Paquelin's  cautery  has  the  disadvantage 
of  hardening  the  edges  of  the  wound  so  that  it  is  difficult  to  ascertain  if  they 
are  free  from  disease.  During  the  operation  bleeding  must  be  arrested, 
partly  by  the  pressure  of  sponges  and  partly  by  the  use  of  forcipressure 
forceps.  The  haemorrhage  can  in  this  way  be  easily  kept  under  control, 
and  seldom  causes  any  great  trouble.  After  the  operation  it  is  useless  to 
try  to  bring  the  mucous  membrane  down  to  the  anus.  As  Cripps  points 
out,  the  stitches  always  give  way  and  nothing  is  gained.  The  wound  should 
be  thoroughly  sponged  out  with  some  antiseptic  solution,  chloride  of  zinc, 
(gr.  40  to  3j),  being  by  far  the  most  efficient.  It  may  then  be  dusted  with 
iodoform.  In  most  cases  it  is  better  to  leave  the  whole  incision  to  close 
by  granulation,  as  free  drainage  is  then  certain  to  be  obtained.  Volkraann 
recommends  closing  the  anterior  part  and  inserting  a  large  drainage-tube 
behind,  but  there  seems  little  advantage  in  so  doing.  The  after-treatment 
consists  in  well  syringing  the  wound  once  or  twice  a  day  with  some  anti- 
septic solution  and  the  application  of  a  little  iodoform.  The  bowels  must 
be  prevented  from  acting  for  ten  days  or  a  fortnight  by  proper  diet  and  the 
administration  of  opium.  Healing  takes  place  slowly,  and  the  mucous 
membrane  becomes  drawn  down  considerably  towards  the  skin.  A  strictured 
anus  almost  necessarily  results  if  the  whole  circumference  of  the  bowel  have 
been  removed,  but  this  may  usually  be  kept  sufficiently  patent  by  the  constant 
use  of  bougies.  Incontinence  of  fteces  is  more  rare.  Cripps  states  that  it 
occurred  in  seven  cases  out  of  thirty-six,  and  in  six  others  there  was  a  slight 
escape  when  the  motions  were  liquid. 

Removal  of  a  part  of  the  circumference  is  a  much  more  successful  o]:)eration. 
It  is  performed  in  the  same  way  as  that  just  described,  but  tlie  healthy 
mucous  membrane  and  the  corresponding  part  of  the  anus  must  be  preserved 
uninjured,  a  longitudinal  incision  with  scissors  being  carried  up  the  bowel  on 
each  side  of  the  morbid  growth.  It  is  seldom  followed  either  by  incontinence 
of  fEeces  or  serious  stricture  of  the  bowel. 

Wound  of  the  peritoneum  is  a  serious  but  not  necessarily  fatal  accident. 
If  the  opening  be  small  and  within  reach  an  attempt  may  be  made  to  close  it 
by  sutures.    If  this  cannot  be  done,  according  to  Bardenheuer  the  patient  is 


924    DISEASES   OF  THE  LARGE  INTESTINE  AND  ANUS 


given  the  best  chance  of  life  by  the  introduction  of  a  full-sized  drainage-tube 
into  the  peritoneal  pouch  from  the  rectum. 

The  mortality  from  the  operation  is  considerable  as  judged  by  statistics. 
C.  Kelsey  of  New  York  collected  140  cases,  and  states  that  in  22  of  these 
rapid  death  followed  ;  in  10  from  peritonitis,  in  4  from  pelvic  cellulitis,  and  in 


Fig.  831.  —Large  Paiiillary  Polj-pus  of  the 
Fig.  830.— Papillary  ijolypus  of  the  rectum  (x  200).  Rectum. 

3  from  hfemorrhage.  In  only  6  had  a  permanent  cure  resulted.  There  seems 
no  doubt,  however,  that  in  well  selected  cases,  taken  early,  the  operation  holds 
out  a  fair  prospect  of  prolonged  relief  or  even  cure. 

Intussusception  of  the  Rectum  as  a  consequence  of  a  mahgnant  growth 
is  a  very  rare  condition.    In  a  case  of  this  kind  under  the  care  of  Barker  in 


Fig.  832.-  Polypus  of  the  Roctum  with  Pedicle,  Fig.  833.  -Polypus  of  the  Rectum  cut  open, 

removed  from  child  7  years  old.  showing  cysts  lined  by  Columnar  Epithelium. 

University  College  Hospital  the  tumour  projected  from  the  anus  with  each 
action  of  the  bowels  and  bled  freely.  Digital  examination  showed  that  the 
reflexion  of  the  rectal  wall  was  situated  about  tlirce  inches  from  the  anus.  A 
double  row  of  stitches  was  passed  through  the  entering  and  reflected  layers, 
and  the  apex  of  the  intussusceptum  including  the  tumour  was  cut  away.  The 
patient  made  a  rapid  recovery,  passing  a  motion  on  the  sixth  day. 

Cancer  of  the  Anus. — ^The  anus  is  rarely  affected  by  extension  of 
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cancerous  growths  from  the  rectum.  More  commonly  the  disease  is  primary, 
and  it  is  then  always  squamous  epithelioma  (Fig.  401,  p.  1065,  Yol.  I.).  It 
forms  a  nodular  projection,  often  resembHng  a  swollen  external  pile,  for  which 
I  have  more  than  once  seen  it  mistaken.  It  ulcerates  later  than  the  same 
disease  in  other  situations,  the  mass  often  reaching  the  size  of  a  pigeon's  egg 
before  the  surface  gives  way.  If  limited  in  extent  and  detected  in  good  time 
it  may  be  advantageously  excised  by  an  operation  similar  to  that  for  removal 
of  the  lower  part  of  the  rectum. 

Sarcomata  of  the  Rectum  are  very  rarely  met  with.  Kokitansky  has 
described  a  nodular  form  of  spindle -celled  sarcoma.  I  have  seen  such  growths 
forming  large  and  somewhat  pale  tuberous  masses  projecting  into  the  interior 
of  the  gut  and  even  protruding  through  the  anus,  giving  rise  to  the  same 
train  of  local  symptoms  as  characterize  cancer  of  the  gut,  but  with  less  pain. 
In  such  cases  as  these  the  disease  may,  if  limited  or  pedunculated,  be  removed 
by  the  ecraseur.  By  means  of  this  instrument  I  have  removed  from  the 
inside  of  the  gut  a  tumour  of  this  kind  nearly  as  large  as  the  fist.  Recurrence 
may  of  course  be  expected,  but  the  patient  will  get  relief  for  a  time. 

Papillomata. — Large  papillomata,  the  papillse  of  which  branch  repeatedly, 
and  are  covered  by  columnar  epithelium,  are  occasionally  met  with  in  the 
rectum.  They  closely  resemble  cancer,  but  are  recognized  by  their  slow 
growth  and  by  their  being  pedunculated.  They  cause  heemorrhage  and  some 
obstruction  of  the  bowel.  They  can  be  readily  removed  by  the  ecraseur  or  by 
hgatm-e,  and  seldom  return.  The  accompanying  figure  (Fig.  831)  represents 
a  pedunculated  mass  which  was  removed  from  the  rectum  of  a  man  by 
J.  Marshall.    Fig.  830  is  taken  from  a  portion  of  the  same  growth. 

Polypi  are  by  no  means  uncommon  in  children,  and  should  always  be  looked 
for  when  a  child  passes  blood  from  the  bowel,  and  suffers  from  prolonged 
irritation.  They  are  a  common  cause  of  prolapsus  of  the  bowel  in  children, 
and  may  give  rise  to  some  irritability  of  the  bladder  and  thus  simulate  stone. 
They  are  sometimes  fibrous  in  structure,  smooth  on  the  surface,  and  covered 
with  columnar  epithelium.  In  other  cases  they  are  lobulated  (Fig.  832)  or 
papillary,  and  may  contain  cysts  lined  with  columnar  epithelium  (Fig.  833). 
They  are  easily  removed  by  the  application  of  a  ligature,  or  by  twisting  the 
neck  if  it  be  long. 

In  adults  similar  growths  are  less  frequently  met  with.  They  are  most 
common  near  the  anus,  and  in  some  cases  are  found  associated  with  a 
small  intractable  ulcer  at  the  point  at  which  the  free  end  touches  the  gut. 
They  are  best  removed  by  ligature  of  the  neck,  after  which  the  body  may  be 
cut  away. 

RBCTAI4  FISTULA. 

Pistulous  openings  occasionally  occur  between  the  rectmn  and  the  bladder 
ill  men  ;  or  between  this  gut  and  the  vagina  in  women. 

Recto-Vesical  Pistulse  are  not  common,  and  usually  result  either  from 
cancerous  ulceration,  establishing  a  communication  between  the  rectum  and 
the  bladder ;  or  from  a  wound  of  the  gut  during  the  operation  of  lithotomy. 
In  rare  cases  they  arise  from  tubercular  abscesses  in  the  vesiculaj  seminalcs  or 
prostate,  opening  into  the  rectum  and  bladder  simultaneously.  In  these  cases 
the  urine  escapes  joer  anum  in  greater  or  less  quantity,  occasioning  constant 
iiritation  or  excoriation,  with  a  sort  of  spurious  diarrhoea  ;  and  the  wet  statu 
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in  which  the  ])aticnt  is  kept  l)y  the  dribbling  of  urine  gives  rise  to 
offensive  ammouiacal  odour  about  him.  If  the  communication  between  the 
rectum  and  bladder  be  cancerous,  faeculent  matter  and  flatus  pass  through  tlie 
opening,  and  escape  from  time  to  time  by  tlie  m-ethra  ;  jjerhaps  even  more 
abundantly  than  tlie  urine  does  per  anum.  There  is  tliis  diff'ei'ence  then 
between  the  traumatic  and  cancerous  fistulte,  viz.,  that  when  traumatic  the 
chief  escape  is  from  the  bladder  into  the  rectum  ;  when  cancerous,  of  the 
contents  of  the  rectum  into  the  1)]adder.  It  is  remarkable  liow  little  irrita- 
tion is  often  set  up  by  this  admixture  of  fasces  with  urine  in  the  bladder. 
The  fistulous  aperture  in  the  rectum,  if  traumatic,  can  readily  be  detected  by 
passing  the  finger  into  the  gut,  or  examining  its  interior  with  the  speculum 
ani ;  when  cancerous  it  is  too  high  up  for  this. 

Treatment. — If  the  fistula  be  cancerous,  nothing  can  be  done  in  the  way  of 
treatment  beyond  keeping  the  parts  clean,  or  diverting  the  fseces  by  colotomy  ; 
but  if  it  be  traumatic  in  its  origin,  of  small  size,  and  more  especially  if  it  be 
recent,  its  closure  may  not  mifrequently  be  accomplished  by  touching  it  with 
nitrate  of  silver,  or  the  thermo-cautery  through  a  speculum  ani.  If,  how- 
ever, the  fistula  be  of  old  standing,  and  the  aperture  large,  cauterization 
will  not  succeed  ;  and  the  only  mode  of  treatment  that  can  be  adopted  will  be 
to  introduce  a  grooved  staff  into  the  bladder,  and  cut  through  the  sphincter 
upon  this,  thus  laying  the  parts  into  one,  and  converting  the  anal  into  a 
perineal  fistula.  By  draining  the  bladder,  granulations  will  spring  u]i,  and 
deep  union  be  accomplished.  In  cancerous  recto-vesical  fistula  of  a  painful 
character,  colotomy  may  be  had  recourse  to  with  eA'cry  prospect  of  mitigating 
the  patient's  sufferings  (Vol.  II.  p.  894),  and  of  thus  prolonging  life. 

Entero-Vaginal  Fistula. — It  has  happened  that  a  communication  has 
been  set  up  between  the  small  intestine  and  the  vagina,  an  artificial  anus  in 
fact  forming  in  this  caAdty.  These  cases,  however,  are  very  rare,  and  may 
indeed  be  looked  upon  as  incurable.  Roux  and  Casamayor  endeavom-ed  to 
establish,  by  a  deep  and  difficult  dissection,  a  communication  between  the 
small  and  large  intestine  ;  but  the  operation,  as  might  have  been  expected 
proved  fatal. 

Hecto-Vaginal  Fistulae  may  arise  from  two  causes  :  1st,  sloughing  of  the 

posterior  wall  of  the  vagina,  in  consequence  of  undue  pressure  exercised  u])on 
it  during  parturition  ;  and  2nd,  its  ]:ierforation  by  syphilitic  ulceration. 
They  maybe  ranged  in  two  classes  :  those  consisting  of  a  button-holc opening 
(and  these  are  often  syjihilitic),  and  those  complicated  with  more  or  less 
extensive  laceration  of  the  pcrinajum.  The  size  of  these  fistulous  openings 
when  uncomplicated  with  rupture  of  tlie  perinfeum,  varies  greatly  ;  in  some 
cases  there  is  merely  a  small  perforation,  in  others  there  may  be  loss  of  the 
greater  portion  of  the  posterior  wall  of  the  vagina.  Whatever  their  size,  they 
are  necessarily  sources  of  very  great  discomfort  and  annoyance  to  tlie  patient. 
The  recognition  of  the  disease  is  easy  ;  the  escajie  of  the  ffeces  and  flatus  iu(n 
the  vagina  being  obvious,  and  digital  or  ocular  examination  by  means  of  the 
speculum  at  once  detecting  the  seat  and  extent  of  the  aperture.  As  there  is 
just  the  possibility  of  a  communication  existing  between  the  vagina  and  the 
small  intestine,  it  may  be  useful  to  bear  in  mind  that,  in  this  case,  the  matter 
that  escapes  is  yellower  and  less  stcrcoraceous  than  when  the  i-ectum  is  opened. 

The  Treatment  of  the  non-syphilitic  fistula  will  vary  according  aa  the 
fistula  is  simple,  or  complicated  with  lacerated  perintEura. 
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Simple  uncomplicated  Recto-  Vaginal  Fistula,  if  it  be  small  and  recent,  may 
occasionally  be  closed  by  attention  to  cleanliness,  at  the  same  time  that  its 
edges  are  touched  with  the  nitrate  of  silver,  a  hot  iron  wire,  or  the  jDlatinum 
loop.  If  it  be  very  large,  the  greater  part  of  .the  posterior  part  of  the  vagina 
having  been  destroyed,  it  will  probably  be  incurable  ;  but  even  here  the  patient 
should  not  be  left  to  her  fate,  and  some  operation  should  be  attempted  which 
may  lessen  its  size,  even  if  it  do  not  completely  close  it.  The  kind  of  fistula 
which  is  here  met  with  usually  consists  of  a  circular  aperture,  that  readily 
admits  the  point  of  the  finger,  situated  just  above  the  sphincter  ani.  The 
operation  for  the  closure  of  a  recto-vaginal  fistula  of  this  kind  consists,  after 
emptying  the  patient's  bowels  by  purgatives  and  an  enema,  and  the  bladder 
by  the  catheter,  in  introducing  a  duck-billed  speculum  into  the  vagina,  and 
freely  paring  the  edges  of  the  aperture.  As  the  fistula  is  always  low  down, 
this  is  readily  done  by  placing  the  patient  on  her  back,  and  tying  the  hands 
and  feet  together,  as  in  lithotomy.  The  vaginal  mucous  membrane  should  be 
dissected  off  towards  the  fistula.  The  next  point  is  to  bring  its  edges  into 
apposition,  in  a  direction  transverse  to  the  axis  of  the  vagina  ;  and  in  doing 
this,  the  recommendation  made  by  Copeland  and  Brown,  of  dividing  the 
sphincter  ani,  should  always  be  acted  on,  as  it  is  a  most  important  auxiliary  to 
the  success  of  the  operative  procedures  that  are  required  ;  for,  as  there  is  always 
loss  of  substance  in  these  fistulte,  there  is  necessarily  a  tendency  to  tension  on 
their  sides  when  any  attempt  is  made  to  draw  them  together  ;  and  it  is  also 
of  importance  that  any  muscular  movement  about  the  parts  in  the  neighbour- 
hood of  the  fistula  should  be  arrested,  as  this  might  otherwise  break  down  union 
after  it  had  taken  place  between  the  edges.  The  sides  of  the  fistula  must  then 
be  drawn  into  apposition  by  silver  sutures  introduced  by  means  of  the  hollow 
needle.  I  have  always  found  that  the  sutures  are  most  easily  introduced 
if  passed /rom  ahove  doivmoarcls — the  mucous  membrane  being  then  drawn  upon 
by  the  needle,  which  more  readily  transfixes  it  than  if  it  be  introduced  fi-om 
below  upwards,  when  it  is  left  to  push  the  membrane  before  it.  The  wires  are 
thus  passed  across  the  fistula  and  out  through  the  vaginal  mucous  membrane, 
half  an  inch  beyond  the  freshened  surfaces,  care  being  taken  not  to  include  the 
rectal  mucous  membrane.  They  may  then  be  twisted,  or  brought  through  a 
leaden  plate  and  clamped  by  shot.  The  success  of  the  procedure  depends  not 
only  on  the  proper  completion  of  the  steps  of  the  operation,  but  greatly  on  the 
after-treatment.  This  should  consist  in  the  administration  of  opium,  to  pre- 
^'ent  the  bowels  from  acting  for  ten  or  twelve  days  ;  indeed,  until  firm  union 
has  taken  place  between  the  edges.  They  may  then  be  moved  by  means  of 
laxatives  and  oleaginous  enemata  carefully  given.  During  the  treatment,  the 
parts  should  be  disturbed  as  little  as  possible,  the  patient  lying  on  her  side. 
The  water  should  be  drawn  ofi'  by  a  catheter  twice  a  day.  The  parts  should 
be  well  syringed  twice  a  day  with  boracic  acid  lotion  or  some  other  simple 
antiseptic.  The  patient  must  be  kept  upon  a  moderate  diet,  and  the  stitches 
may  be  left  in  for  eight  days,  when  they  must  be  carefully  removed.  Should 
any  point  of  the  fistula  not  be  closed,  the  application  of  the  nitrate  of  silver 
.  may  induce  proper  union  of  it. 

If,  as  very  commonly  happens,  the  Recto-Vaginal  Fistula  he  complimted  with 
a  Lacerated  Perincmm,  the  operation  for  that  condition,  described  at  p.  891), 
Vol.  I.,  must  be  performed,  and  the  edges  of  the  fistula,  after  being  decjDly 
pared,  brought  together  at  the  same  time.   Sometimes  in  these  cases  it  happens 
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that  the  periiifenm  unites,  leaving  an  aperture  above  this  in  the  recto-vaginal 
septum ;  if  this  aperture  be  but  small,  it  may  be  closed  by  its  edges  being 
touched  from  time  to  time  with  the  actual  cautery ;  if  it  be  It-rge,  so  as  to 
allow  the  introduction  of  the  finger,  I  believe  that  it  is  generally  useless  to 
attempt  to  close  this  aperture  by  itself ;  but  the  peringeum  should  again  be 
divided,  and  the  whole  operation  repeated. 

When  the  recto-vaginal  fistula  is  of  sy^jhilitic  origin,  there  is  usually  some 
degree  of  stricture  of  the  rectum  associated  with  it,  and  an  extensively 
excoriated  and  diseased  state  of  the  vaginal  mucous  membrane.  In  these 
cases  the  sufferings  of  the  patient  are  often  very  great,  and  the  only  means  of 
relief  open  to  the  Surgeon  is  the  performance  of  colotomy. 

Eutero-vesical  Fistulas. — A  fistulous  communication  may  be  established 
between  the  intestine  at  some  point  above  the  rectum  and  the  bladder.  The 
fistula  usually  forms  between  the  sigmoid  flexure  of  the  colon  and  the  upper 
and  left  lateral  part  of  the  bladder.  It  is  possible  that  the  small  intestine 
may  be  the  seat  of  this  fistula,  but  most  certainly  such  an  occuiTence  is  rare. 

In  these  entero-vesical  fistulte  there  is  usually  a  long  antecedent  history 
pointing  to  cancer  of  the  intestinal  wall.  Some  obscure  hardness,  with 
tenderness  or  occasional  shooting  pains,  is  then  met  with,  and  suddenly  the 
patient  observes  in  his  urine  some  dark  offensive  deposit,  which,  on  examina- 
tion, proves  to  be  fteculent  matter,  with  or  without  the  escape  of  flatus  by  the 
urethra.  In  other  cases,  after  more  than  usual  pain,  with  rigors  and  the  con- 
stitutional symptoms  indicative  of  suppuration,  the  urine  will  be  found  to  be 
loaded  with  pus  of  a  stinking  character.  In  a  few  days  faeces  wiU  appear  in 
it,  and  flatus  pass  through  the  urethra.  In  either  case,  adhesion  has  formed 
between  the  intestine  and  the  bladder.  Perforation  takes  place,  and  the  in- 
testinal contents  escape  either  directly  into  the  bladder  or  through  the. cavity 
of  an  intervening  abscess.  The  bladder-irritation  is  usually  at  first  but 
trifling ;  but  after  a  time  cystitis  is  developed  and  phosphates  deposited. 

The  ireatment  in  the  early  stages  should  consist  in  clearing  out  the  bowels 
with  castor-oil,  and  then  locking  them  up  for  10  or  1-i  days  with  opium,  so  as 
to  give  the  fistula  a  chance  of  closing.  Should  this  fail,  the  bladder  must  be 
washed  out  twice  daily,  and  if  the  patient's  sufferings  increase  so  as  to  render 
life  a  burden,  colotomy  may  be  resorted  to  if  it  is  the  great  intestine  that 
communicates  with  the  bladder,  or  cystotomy  may  be  done,  and  thus  a  wider 
outlet  for  faeces,  urine,  and  flatus,  afforded  through  the  perinseum  than  the 
urethra  permits. 

ULOEB    AND    FISSURE    OF    THE  ANUS. 

This  disease,  though  trivial  in  point  of  size  and  in  its  pathological  relations, 
is  of  great  practical  importance,  on  account  of  the  excessive  local  pain  and 
great  constitutional  irritation  to  which  a  patient  labouring  under  it  is  often 
subject.  Ulcer  and  fissure  commonly  exist  together  in  this  situation,  thougli  it 
by  no  means  unfrcquently  happens  that  the  two  conditions  occur  separately. 
The  ulcer  is  usually  of  small  size,  seldom  larger  than  a  silver  three-pence,  of  a 
circular  or  longitudinal  shape,  situated  between  the  folds  of  the  mucous  mem- 
brane in  the  upper  part  of  the  anus,  or  rather  the  lower  part  of  the  rectum, 
just  above  the  ring  or  ledge  formed  by  the  sphincter,  and  is  usually  met  with 
towards  the  posterior  part  of  the  gut  on  one  side  of,  or  opposite  to,  the  point 
of  the  coccyx.    Occasionally  more  than  one  ulcer  exists  in  this  situation.  If 
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a  fissure  accompany  the  ulcer,  it  commonly  leads  from  this  across  the  face  of 
the  sphincter  to  the  verge  of  the  anus ;  but  in  many  cases  one  or  two  fissures, 
sometimes  even  three  or  four,  exist  without  any  ulcer.  The  fissures  are 
usually  slightly  indurated  and  cord-like,  extending  merely  through  the  mucous 
membrane,  scarcely,  if  at  all,  implicating  the  deeper  structures  ;  and  not  un- 
fi-equently  thcu-  external  termination  is  concealed  by  a  small  red  pile  or  flap 
of  integument. 

The  existence  of  the  ulcer  may  usually  be  determined  by  exploring  the 
rectum  with  the  finger,  which,  if  practised  in  these  examinations,  will  detect  a 
small,  soft,  and  velvety  patch  at  the  diseased  spot;  on  touching  this,  the 
patient  will  usually  comiolain  of  acute  and  burning  pain.  It  may  be  brought 
into  view  by  examining  the  rectum  with  a  speculum  (Figs.  83-i  and  835),  but 


an  antesthetic  will  usually  be  required  to  do  this.  The  fissure  may  always  be 
detected  by  everting  the  mucous  membrane  of  the  anus,  and  by  lifting  up  or 
turning  aside  the  pile  that  covers  the  lower  end  of  the  crack.  Daring  this 
examination,  it  will  usually  be  found  that  the  sphincter  ani  is  in  a  more  or 
less  spasmodically  contracted  state,  admitting  the  finger  with  difficulty. 

Symptoms  — The  symptoms  of  ulcer  or  fissure  in  the  anus  are  very 
characteristic.  The  patient  complains  of  pain,  usually  of  a  severe  bm-ning 
character,  on  the  passage  of  a  motion,  especially  if  a  hard  one  ;  it  commonly 
occurs  at  the  time  of  defsecation,  but  occasionally  commences  a  few  minutes 
afterwards,  and  continues  from  half-an-hour  to  several  hours.  This  pain  is 
very  severe,  and  peculiarly  wearing  and  burning ;  it  is  generally  most  felt 
opposite  the  sacro-ihac  articulation,  but  not  uufrequently  radiates  round  the 
pelvis  or  down  the  thighs.  In  many  cases  it  produces  a  good  deal  of  con- 
tinued irritation  about  the  genito-urinary  organs,  giving  rise,  in  the  male,  to 
symptoms  of  spasmodic  stricture  ;  a  frequent  desire  to  urinate,  tenderness 
about  the  prostate,  and  seminal  emissions.  The  pain  is  sometimes  so  severe 
that  the  patient  avoids  defa3catiou  as  long  as  possible,  and  even  abstains  from 
food  with  the  view  of  lessening  the  necessity  for  the  frequency  of  this  act.  Very 
commonly  in  women,  the  pains  produced  by  the  rectal  disease  simulate  those 
occasioned  by  iiteruic  ij-ritation;  and  in  Ijoth  sexes  they  may  after  a  time 
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become  continuous,  and  be  attended  by  a  good  deal  of  constant  uneasiness  in 
sitting,  so  that  the  patient  is  obliged  to  raise  the  hip  of  the  affected  side. 
There  is  often  a  streak  of  pus  or  blood  on  the  faeces,  and  commonly  a  good 
deal  of  mucous  exudation,  with  some  tenesmus  on  defaecation :  but  in  some 
instances  these  symptoms  are  altogether  absent,  and  the  patient  never  suffers 
any  local  inconvenience  except  from  the  pain.  The  constitutional  irritation 
is  often  very  great,  the  nervous  system  generally  sympathizing  with  the  local 
mischief.  The  countenance  becomes  pale,  anxious,  careworn,  and  the  patient's 
expression  is  indicative  of  constant  suffering. 

Causes. — This  affection  most  commonly  occurs  in  women,  especially  in 
those  of  a  hysterical  temperament  and  weakly  constitution.  In  some  cases  it 
seems  to  have  arisen  from  injury  during  labour.  When  met  ^rith  in  men,  it 
is  most  frequently  seen  in  debilitated  subjects,  and  appears  to  be  the  result  of 
a  broken  state  of  health.  In  persons  who  have  been  the  subjects  of  the 
chronic  dysentery  of  hot  climates,  I  have  several  times  noticed  a  peculiar 
form  of  patchy  ulceration  within  the  rectum,  of  an  extremely  irritable  and 
very  intractable  character.  It  is  not  uncommon  to  find  a  small  polypoid 
growth  immediately  above  the  ulcer,  hanging  down  upon  the  raw  surface,  and 
apparently  concerned  in  maintaining  the  disease.  I  have  in  several  instances 
observed  it  in  women  to  be  of  a  syphilitic  nature,  and  in  such  cases  it  is 
situated  generally  towards  the  side  or  the  anterior  part  of  the  anus. 

The  rectum  may  be  injured  by  blows  or  falls  upon  the  sacrum  or  coccyx, 
and  fissure,  laceration  of  the  mucous  membrane,  or  rupture  of  the  muscular 
fibres,  may  ensue  fi'om  these  accidents. 

Treatment. — The  treatment  of  fissure  or  ulcer  of  the  anus,  when  the 
disease  is  met  with  in  the  early  stages,  may  sometimes  be  successfully  con- 
ducted by  the  application  of  nitrate  of  silver,  and  the  use  of  an  anodyne  or 
astringent  suppository.  I  have  found  a  very  excellent  and  useful  suppository 
in  this  and  many  other  painful  affections  of  the  anus  to  be  composed  of  2 
grains  of  extract  of  belladonna,  2  grains  of  the  acetate  of  lead,  and  4  of 
tannin,  made  up  to  a  proper  consistence  with  a  little  cocoa-butter.  This 
may  be  introduced  into  the  rectum  every  night ;  the  bowels  should  at  the 
same  time  be  kept  gently  open  with  castor-oil,  or  the  lenitive  electuary.  In 
those  cases  in  which  the  disease  has  been  of  some  standing  these  means  will 
not  suffice,  and  it  becomes  necessary  to  have  recourse  to  a  very  simple  operation 
to  effect  a  cure.  This  consists  in  dividing  the  affected  mucous  membrane 
through  the  ulcer  or  fissure,  with  possibly  some  of  the  subjacent  fibres  of 
the  sphincter,  by  which  the  part  is  set  at  rest,  and  cicatrization  speedily 
takes  place.  The  relief  after  the  operation  is  usually  immediate :  indeed,  after 
its  performance,  a  patient  who  has  been  suffering  severely  for  months  or  yeare, 
will  often  get  complete  and  almost  instantaneous  relief.  The  merit  of  intro- 
ducing this  plan  of  treatment  into  surgical  practice  is  due  to  Sir  B.  Brodie. 
Boyer  had  previously  recommended  that  the  sphincter  should  be  cut  com- 
pletely across,  in  order  that  its  action  might  be  paralysed  ;  but  Brodie  found 
that  the  ulcer  could  be  made  to  heal  as  readily  by  the  limited  incision  above 
mentioned.  The  operation  is  done  by  introducing  the  left  fore-finger  into 
the  rectum,  guiding  along  it  a  straight  probe-pointed  bistoury,  and  then 
cutting  downwards  and  outwards,  carrying  the  knife  about  the  eighth  of  an 
inch  in  depth.  No  dressing  is  required  after  this  operation  ;  but,  if  tlie 
incision  do  not  readily  heal,  it  should  be  touched  with  the  nitrate  of  silver. 
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The  patient's  bowels  should  be  well  opened  before  the  operation,  and  a  dose 
of  castor-oil  may  be  given  on  the  second  or  third  day  after  it.  During  the 
process  of  cicatrization  it  will  often  be  advantageous  to  give  iron,  and  to  put 
the  patient  on  a  nourishing  diet.  As  a  substitute  for  incision,  forcible  digital 
dilatation  of  the  anus  under  an  auEesthetic  has  of  late  been  extensively 
practised  with  very  good  results.  The  floor  of  the  fissure  is  usually  torn 
somewhat  deeply,  so  that  the  effect  resembles  that  of  incision. 

Spasmodic  Contraction  of  the  Sphincter  Ani  is  usually  associated  with 
fissure  or  ulcer  of  the  anus,  or  inflammatory  irritation  of  some  neighbouring- 
organ  ;  but  occasionally  it  occurs  without  this  complication,  and  in  all  cases  it 
may  be  connected  with  a  neuralgic  condition  of  the  part.  In  hysterical 
women  neuralgia  and  spasm  are  especially  apt  to  occur  ;  though  it  is  not 
improbable  that,  in  many  of  the  so-called  cases  of  neuralgia  of  the  anus,  some 
positive  disease,  such  as  a  small  ulcer  or  fissure,  may  be  detected  on  close 
examination,  as  I  have  several  times  been  able  to  verify.  The  Treatment  of 
contraction  of  the  sphincter,  whether  associated  with  neuralgia  or  not,  consists 
in  the  employment  of  local  sedatives,  especially  the  extract  of  belladonna, 
gr.  j.  to  gr.  ij.  as  a  suppository  ;  the  bowels  being  kept  relieved  by  encraata 
and  confection  of  senna.  Should  these  means  fail,  the  patient  must  be 
anaesthetized,  and  the  sphincter  forcibly  dilated  with  the  Surgeon's  fingers. 

Atony  of  the  Rectum  is  common  in  middle  age,  in  those  who  lead  seden- 
tary lives,  and  especially  in  women.  It  is  a  consequence  of  habitual  constipa- 
tion, and  in  its  turn  aggravates  that  condition,  the  walls  of  the  rectuni' 
becoming  expanded  and  pouch-like.  It  may  occasion  the  retention  and 
impaction  of  hardened  f^ces.  A  mass  of  clayey  consistence,  and  as  large  as 
the  foetal  head,  forming  in  the  rectum  and  interfering  seriously  with  defiBca- 
tion,  becomes  a  source  not  only  of  great  discomfort  but  of  serious  iU-health. 
Like  all  retained  excreta  it  slowly  poisons  the  system,  giving  rise  to  foul 
breath,  dirty  greyish  complexion,  and  mental  depression.  The  Treatment  of 
atony  of  the  rectum  consists  in  scrupulous  care  in  emptying  the  bowels  by  the 
administration  of  cold  enemata.  If  impaction  of  faeces  have  occurred,  this 
is  to  be  remedied  only  by  putting  the  patient  under  chloroform,  forcibly 
dilating  the  sphincter  with  the  hand,  and  breaking  down  the  hardened  mass 
with  a  lithotomy  scoop  or  spoon,  washing  it  away  with  enemata,  and  thus 
clearing  out  the  bowel. 

ABSCESS   AND  FISTULA. 

Abscess  not  unfrequently  occurs  in  the  vicinity  of  the  rectum  and  anus.  It 
may  either  be  superficial,  being  confined  to  the  muco-cutaneous  structures,  and 
presenting  the  ordinary  characters  of  acute  subcutaneous  abscess  ;  or  it  may  be 
deeply  seated,  forming  in  the  ischio-rectal  fossa.  It  is  these  ischio-rectal 
abscesses  that  are  of  most  practical  importance.  They  may  be  of  two  kinds — 
Acute  and  Chronic. 

Acute  Ischio-rectal  Abscess  forms  deeply  in  the  fossa,  with  throbbing, 
shooting,  and  stabbing  pains,  through  the  anus,  rectum,  and  perinajum  ;  on 
examination,  a  hard  brawny  substance  may  be  felt  in  the  areolar  tissue  by 
the  side  of  the  gut,  either  by  examination  from  without,  or  by  exploration 
tlirough  the  rectum.  It  speedily  softens,  and  will,  unless  an  outlet  be  made 
for  it,  burst  either  externally,  or  into  the  cavity  of  the  gut,  or  both  ways; 
(See  p,  959,  Vol.  I.) 
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Chronic  Iscliio-rectal  Abscess,  occurs  insidiously  in  persons  of  cachectic, 
broken,  or  phthisical  constitution.  Without  much  pain  or  local  incon- 
venience, a  collection  of  pus  forms,  wliich  is  usually  limited  to  one  side  of 
tlie  ischio-rectal  fossa,  but  in  other  (.-ases  acquires  considerable  magnitude, 
extensively  denuding  the  gut,  in  fact,  almost  surrounding  the  rectum,  and 
then  spreading  widely  on  the  nates,  presenting  all  the  ordinaiy  characters  of 
a  chronic  abscess.  This  kind  of  purulent  collection  may  form  in  this  as  in 
any  other  situation  in  the  body,  as  the  result  of  congestion  or  of  some  local 
irritation.  I  have  several  times  seen  it  follow  kicks,  blows,  or  bruises  of  the 
lower  part  of  body,  or  as  a  consequence  of  the  lowering  of  the  A'itality  of  the 
mass  of  adipose  tissue  in  the  ischio-rectal  fossa  by  a  weakly  person  sitting  on 
a  cold  stone,  or  standing  for  a  long  time  on  ice  or  snow.  In  other  cases  the 
mischief  appears  to  originate  around  the  prostate,  and  an  abscess  forming  in 
this  situation  may  find  its  way  down  by  the  side  of  the  rectum.  Sir  B.  Brodie 
attributed  these  abscesses,  and  the  consequent  fistulas,  to  perforations  of  the 
mucous  membrane  ;  and  although  I  think  he  exaggerated  the  frequency  of 
this  mode  of  production  of  the  abscess,  yet  there  can  be  no  doubt  that,  in  some 
instances  at  least,  it  occurs  as  the  result  of  perforation  of  the  bowel ;  either  by 
ulceration  from  within,  by  the  formation  of  a  fissure,  or  by  some  foreign  body, 
as  a  fish-bone,  transfixing  it.  These  abscesses  are  most  common  in  young 
adults,  not  unfrequent  in  middle  age,  but  rare  at  either  of  the  extremes  of  life. 
I  have,  however,  seen  several  cases  in  children — two  or  three  years  of  age — 
and  they  may  occur  in  septuagenarians. 

In  the  treatment  of  these  abscesses,  the  principal  point  is  to  prevent 
extensive  denudation  of  the  gut.  In  order  to  do  this  the  abscess  must 
opened,  as  soon  as  the  formation  of  pus  can  be  ascertained  to  have  taken 
place,  by  making  a  free,  and,  if  necesssary,  a  deep  incision  into  the  ischio-rectal 
space  by  the  side  of  the  bowel.  Unless  this  be  done,  it  may  either  burst  into 
the  interior  of  the  gut,  or  spread  widely  upon  the  nates  and  then  give  way. 
The  pus  that  is  let  out  is  always  extremely  oflFensive,  even  though  not  mixed 
with  any  feeoulent  matter  ;  the  close  neighbourhood  of  the  bowel  aijpearing  to 
determine  some  change  in  it  that  renders  its  smell  stercoraceous.  After  the 
evacuation  of  the  abscess  the  patient  feels  easy,  and  thinks  that  all  is  well,  the 
discharge  gradually  lessening  and  the  cavity  contracting ;  but  it  does  not 
close,  and  a  fistula  will  be  left,  in  which  fieculent  matter,  perhaps,  accumulates 
from  time  to  time,  giving  rise  to  fresh  outbreaks  and  extensions  of  the 
disease. 

Anal  Abscess. — Besides  the  two  forms  of  abscess  just  described  as  occurring 
in  the  ischio-rectal  fossa,  another  is  commonly  met  with  to  which  the  term 
"  anal  abscess  "  may  be  applied.  It  commences  in  the  submucous  tissue  of  the 
gut  immediately  above  the  anus.  Its  cause  is  not  always  evident.  It  may 
arise  from  suppui-ation  taking  plac-e  beneath  an  inflamed  pile,  from  wound  of 
the  mucous  membrane  by  some  solid  body  such  as  a  fish-bone  in  the  f{«ces,  or 
from  the  formation  of  a  cascating  tubercular  nodule  in  the  submucous  tissue. 
The  pus  thus  formed  burrows  downwards  between  the  mucous  and  muscular 
coats  of  the  bowel  till  it  reaches  the  anus  ;  here  it  passes  out  beneath  the  skin 
and  forms  a  small  rounded  swelling  at  the  margin  of  the  anus.  If  unrelieved 
it  may  burrow  still  further  in  the  subcutaneous  tissue.  Tlie  pus  in  this  case 
lies  superficial  to  the  sphincter.  These  abscesses  may  be  acute  or  chronic  ; 
when  chronic  they  are  frequently  tubercular,  advancing  slowly  and  containing 
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thick  curdy  pus.  They  usually  burst  both  internally  and  externally,  and  are 
the  most  common  cause  of  the  ordinary  fistula  in  ano.  By  early  opening  and 
dressing  with  wet  boracic  acid  lint  and  frequent  bathing  with  a  concentrated 
solution  of  boracic  acid  they  can  sometimes  be  got  to  heal  without  leaving  a 
fistula  tf  fchey  arc  tubercular  this  seldom  happens,  and  the  best  treatment  is 
to  lay  them  thoroughly  open  into  the  bowel,  to  scrape  the  surface  well  with  a 
sharp  spoon,  and  to  dress  them  with  iodoform  ointment. 

Fistula  in  Ano.— The  sinus  left  by  the  contraction  of  the  cavity  ot  an 
ischio-rectal  or  anal  abscess  constitutes  fistula  in  ano  ;  an  affection  that  has 
attracted  a  good  deal  of  attention  fi'om  the  frequency  of  its  occurrence,  and 
from  the  difiiculty  of  curing  it  without  having  recourse  to  operation.  _ 

Extent.— When  following  an  anal  abscess  the  fistula  is  very  limited,  being 
merely  the  sinus  left  in  the  submucous  areolar  tissue  of  the  anus  after  the  burst- 
ino-  of  the  superficial  collection  of  pus  in  this  situation,  extending  to  a  short 
distance  up  the  gut  inside  the  sphincter.    This  constitutes  the  most  common 
variety  of  the  disease.    In  a  fistula  resulting  fi'om  an  ischio-rectal  abscess  the 
track  passes  outside  the  sphincter  in  the  surrounding  areolar  tissue,  extend- 
ino-  always  as  high  as  the  upper  margin  of  that  muscle,  and  frequently 
stretching  to  a  considerable  distance  up  the  side  of  the  gut.    Most  frequently 
the  lower  and  external  aperture  of  the  fistula  is  single,  and  is  situated  by 
the  side  of  the  anus  in  the  ischio-rectal  fossa,  just  beyond  the  sphincter  ;  but 
not  unfrequently  the  aperture  is  in  the  perineum,  or  posteriorly  in  the  coccygeal 
region.    Occasionally  there  is  a  fistulous  opening  on  each  side  of  the  gut  ;  or 
several  openings  may  exist,  and  then  sinuses  extend  from  these  upwards  and 
outwards  to  a  considerable  distance,  undermining  the  integuments  of  the 
perinEeum  about  the  buttocks,  even  stretching  away  towards  the  trochanters, 
and  opening  at  a  great  distance  from  the  bowel.    These  extensive  fistulas  and 
sinuses  are°  frequently  connected  with  stricture  of  the  gut  ;  but  they  may 
occur  without  this  in  old  and  neglected  cases  of  the  simple  disease. 

The  fistula  are  usually  oblique,  but  straight  in  their  direction  from  a  point 
half  an  inch  or  an  inch  from  the  anal  aperture,  running  upwards  to  above  the 
sphincter.  In  some  cases  they  are  tortuous  ;  and,  occasionally,  when  opening 
at  a  distance  from  the  gut,  and  extensively  undermining  the  integuments,  they 
are  angular,  having,  as  it  were,  an  elbow  at  that  point  where  the  superficial 

I sinus  meets  the  deep  fistula.  This  peculiarity  will  prevent  the  passage  of  a 
probe  through  their  whole  length  until  the  external  sinus  has  been  slit  up,^  a,nd 
the  commencement  of  the  deep  fissure  reached,  and  may  lead  to  the  supposition 
of  the  fistula  being  more  superficial  than  it  in  reahty  is. 

Varieties.— Fistula  in  ano  is  said  to  be  Complete  when  it  communicates 
by  one  end  with  tlic  rectum,  and  opens  by  the  other  upon  the  external  surface. 
It  is  said  to  be  Incomplete  when  it  has  only  one  aperture,  whether  that  be 
external  or  internal. 

Complete  Fistula  is  the  most  common  form.  It  probably  arises  m  the 
majority  of  cases  from  some  source  of  irritation  seated  within  the  bowel,  by 
which  the  mucous  membrane  of  the  rectum  has  been  perforated,  and  an  abscess 
has  formed  in  the  submucous  areolar  tissue  or  outside  the  gnt.  The  external 
opening  in  this  form  of  fistula  is  usually  from  half  an  inch  to  an  inch  from  the 
margin  of  the  anus  ;  though  it  may  be  seated  at  a  greater  distance  than  this, 
as  upon  the  hip.  It  is  commonly  small,  and  has  a  vascular  granulation 
projecting  from  or  occluding  it ;  and  a  thin  luirulent  discharge  usually  drains 
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awav  from  it  in  small  quantities,  moistening  the  surrounding  integuments. 
The  internal  opening  is  usually  situated  just  above  tlie  sphincter,  where  the 
rectum  begins  to  expand.  But  the  fistula  d(jes  no"t  terminate  at  this  internal 
aperture  ;  for  in  the  majority  of  cases  it  runs  up  a  considerable  distance 
further  into  a  kind  of  cul-de-sac.  The  internal  aperture  may  readily  be 
detected  by  introducing  a  blunt  curved  probe  into  the  fistula  ;  when,  by  a 
little  management,  it  may  be  carried  through  the  inner  opening.  In  some 
cases,  the  existence  of  this  may  be  ascertained  by  examining  the  interior  of  the 
bowel  with  a  speculum,  and  by  injecting  water  into  the  external  opening. 

Incomplete  or  Blind  Pistulee  may  be  of  two  kinds.  When  there  is  no 
internal  perforation,  a  mere  sinus  having  been  left  by  the  bursting  of  an 
abscess,  the  fistula  is  termed  Uind  external.  When  there  is  only  an  internal 
aperture,  it  is  called  Mind  internal.  The  blind  external  fistula  is  readily 
recognized  by  its  being  found  that  the  probe  does  not  penetrate  the  interior 
of  the  gut.  The  blind  internal  is  not  so  readily  detected  ;  but  in  this  case  it 
will  generally  be  found  that  the  patient  suffers  from  an  occasional  and 
tolerably  abundant  discharge  of  pus  from  the  interior  of  the  bowel ;  that 
there  is  a  good  deal  of  tenderness,  with  some  brawny  induration  in  the  ischio- 
rectal fossa  on  one  side  of  the  anus  ;  and  that  the  pus  may  be  made  to  well 
out  m  some  quantity  by  pressing  upon  this  part.  On  passing  the  finger  into 
the  rectum,  the  ragged  internal  aperture  in  the  gut  through  which  the  pus 
exudes  may  readily  be  felt.  In  most  cases  the  opening  can  be  seen  by  the 
help  of  a  speculum,  and  a  hooked  probe  passed  into  it. 

Treatment. — Operative  interference  is  usually  necessary.    It  is  true  that 
m  some  rare  instances  the  fistula  may  be  made  to  close  under  the  influence 
of  constitutional  remedies,  aided,  perhaps,  by  stimulating  its  interior  with 
nitrate  of  silver,  or  by  touching  it  with  a  probe  dipped  in  nitric  acid.  This 
kind  of  treatment  is,  however,  successful  only  in  the  blind  external  fistula, 
several  instances  of  which  I  have  seen  recover  in  this  way.    Occasionally  in 
elderly  people  a  blind  internal  fistula  will  be  found,  which,  falling  into  a  very 
chronic  state  and  discharging  little,  is  a  source  of  but  very  trivial  discomfort, 
and  will  continue  for  years  without  giving  rise  to  serious  local  inconvenience, 
or  in  any  way  disturbing  the  general  health.    In  such  cases,  I  believe,  there 
is  often  far  less  risk  in  leaving  the  fistula  untouched,  than  iu  subjecting  the 
patient  at  an  advanced  period  of  life  to  the  dangers  of  an  operation.  When 
the  fistula  is  complete,  the  only  plan  of  treatment  that  oflPers  any  chance  of 
success  is  to  lay  it  freely  open  into  the  bowel ;  so  that  if  it  pass  external  to 
the  sphincter,  this  nmscle,  which  tends  to  prevent  the  closure  of  the  sinus, 
will  be  paralysed,  and  the  fistula,  being  laid  open  from  the  bottom,  will  heal 
by  granulation.    Various  plans  have  been  devised  for  the  division  of  the 
fistula,  and  much  ingenuity  has  been  expended  in  attempts  to  discover  simple]- 
and  less  painful  modes  of  effecting  this  than  by  the  knife,  but  hitherto  without 
success. 

The  Operation  for  fistula  in  ano  should  not  be  performed  indiscriminately 
m  all  cases  and  at  all  pei'iods  of  the  disease.  If  the  fistula  be  dependent  upon 
stricture  of  the  gut,  and  more  especially  if  this  be  of  a  malignant  character,  it 
is  evident  that  no  operation  can  be  attended  with  a  chance  of  success,  and  none 
should  be  attempted.  So,  also,  if  the  patient  be  cachectic  and  broken  iu 
health,  more  especially  if  he  be  suffering  from  tubercular  disease  of  the  lungs,  it 
ie  well  to  nnprove  his  constitutional  powers  before  undertaking  an  operation. 
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lest  the  wound  that  results  may  not  readily  cicatrize.    It  is  weU  also  to  wait 
until  the  disease  has  assmned  a  somewhat  chronic  form  before  proceeding  to 
the  division  of  the  sphincter;  if  this  be  done  eai'ly  after  the  bursting  of  the 
iibscess,  or  at  any  time  if  there  be  much  inflammation  going  on,  the  wound  is 
ftpt  to  assume  a  somewhat  sloughy  condition,  and  to  heal  with  difhculty. 
The  most  important  question  usually  connected  with  the  operation  of  hstula, 
is  the  propriety  of  performing  it  in  phthisical  subjects.    It  is  a  well-known 
fact  that  fistula  in  aiio  is  especially  apt  to  occur  in  consumptive  individuals, 
and  it  is  often  a  nice  point  to  determine  whether  an  operation  should  or 
should  not  be  performed  in  them.    Theophilus  Thompson  maintained  that 
the  co-existence  of  fistula  with  phthisis  appeared  to  retard  the  progress  ot  tne 
latter  disease,  acting  as  a  derivative  ;  and  this  opimon  was  at  one  time 
generaUy  accepted.    I  have,  however,  in  several  cases  found  consideraDie 
advantage  result  fi-om  operating  for  fistula  in  the  early  stages  of  phthisis,  or  in 
suspected  cases  of  that  disease,  the  patient's  health  havmg  considerabjy 
improved  after  the  healing  of  the  fistula.    But  in  confirmed,  and  still  less  m 
advanced  phthisis,  no  operation  should  ever  be  practised  ;  as  the  wound 
wiU  not  heal,  and  the  patient  must  be  weakened  by  the  additional  discharge. 
The  operation  for  complete  fistula  should  be  performed  in  the  following 
way.  The  bowels  having  been  well  cleared  out  the  day  before  with 
a  dose  of  castor-oil,  and  an  enema  administered  on  the  morning 
of  the  operation,  the  patient  should  be  laid  on  his  left  side,  with 
the  nates  projecting  over  the  edge  of  the  bed  ;  a  probe  must  then 
be  passed  through  the  fistulous  track  into  the  rectum,  and  the 
Surgeon,  introducing  the  forefinger  into  the  gut,  feels  for  the 
end  of  the  instrument ;  he  then  passes  a  short  strong-bladed 
probe-pointed   bistoury  of  about  the  size  and  shape  of  that 
represented  in  the  annexed  figure  (836)  through  the  fistula,  using 
the  probe  as  a  guide,  though  in  some  cases  this  may  conveniently 
be  dispensed  with.    When  he  feels  the  end  of  the  knife  projecting 
into  the  rectum  thi-ough  the  internal  aperture  of  the  fistula,  he 
hooks  his  forefinger  over  it  (Fig.  837), 
after  withdrawing  the  probe,  and  by  a 
sweeping  and  pressing  cut,  raising  the 
handle  of  the  instrument  at  the  same 
time  that  he  pushes  down  its  point, 
brings  both  finger  and  blade  out  at 
the  anal  aperture,  cutting  through  the 
whole  thickness  of  the  parts  between 
this  and  the  fistula.    Care  should  be 
taken  to  cut  in  a  direct  and  not  an 
oblique  manner,  lest  a  flap  or  fold  be 
left  which  will  interfere  with  the  proper 
healing  of  the  wound.    In  performing 
this  operation,  the  Sui'geon  sliould  cut 
with  his  left  hand  if  the  fistula  be  upon  the  left  side  . 

be  careful  not  to  wound  his  own  finger,  as  such  cuts  often  prove  troublesome  in 
healing.  "Where  the  external  aperture  or  apertures  of  the  fistula  are  at  some 
distance  from  the  gut,  the  integuments  being  undermined  to  a  considerable 
extent,  perhaps  thinned,  soft,  and  bluish,  all  the  superficial  sinuses  should  be 


Fig.  S3t;.— 
Trobe-poiuted 
Bistoury  for 
Fistula. 


Fig.  S37.  — Operation  for  Fistula 
in  Ano. 


and  in  either  case  should 
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slit  up  ;  and,  iu  those  cases  in  Avhich  the  course  of  the  fistula  runs  more  or 
less  at  a  right  an<.le  to  that  of  the  external  sinus,  it  is  necessary  to  do  so 
before  the  deep  or  internal  iistula  can  be  reached,  through  Avhich  the  sphincter 
must  be  divided.  If  the  fistula  be  a  Uincl  external  one,  it  must  at  the  time  oi' 
the  operation  be  made  complete,  by  scratching  with  the  end  of  the  knife 
through  the  thinned  structures  that  intervene  between  its  extreinity  and  the 
interior  of  the  gut ;  and  the  operation  must  then  be  completed  in  the  wav 
described.  The  Surgeon  must  not  be  too  ready  to  conclude  that  the  fistulli 
has  no  internal  opening,  as  it  is  important  that  it  should  be  laid  open  if  it 
exists.  A  long  and  careful  search  with  a  probe  should  therefore  be  made  in  all 
cases  in  which  an  internal  ajierture  is  not  at  once  found.  If  it  be  a  hUnd 
internal  fistula,  a  speculum  should  be  inserted,  and  a  bent  probe  passed 
through  the  inner  opening  of  the  fistula  into  the  canal.  The  end  of  this, 
which  can  be  felt  externally,  must  be  exposed  by  a  puncture  made  through  the 
integuments  ^vith  a  scalpel,  and  the  operation  concluded  in  the  ordinary  way. 

When  there  is  an  internal  aperture  into  the  gut,  this  will  usually  be  found 
just  above  the  sphincter  ;  the  fistula,  however,  may  not  terminate  here,  but 
frequently  extends  up  by  the  side  of  the  gut  for  an  inch  or  two.  In  these 
circumstances,  what  should  be  done  with  the  cul-de-sac  above  the  inner 
apertm-e  ?  If  it  be  laid  open,  an  extensive  and  deep  wound  will  be  inflicted, 
which  may  implicate  some  of  the  htemorrhoidal  vessels,  and  thus  give  rise  to  a 
dangerous  amount  of  bleeding.  Hence  I  think  it  a  safer  practice  for  the 
burgeon  to  content  himself  with  the  division  of  all  the  parts  intervenino- 
between  the  inner  aperture  of  the  fistula  and  the  verge  of  the  anus  ;  the 
sinus  which  IS  left  usually  contracting  and  closing  ^vithout  difiiculty  when  this 
has  been  done.  In  some  cases,  however,  it  happens  that  this  cul-de-sac  is  not 
readily  obliterated,  but  gives  rise  to  a  good  deal  of  trouble  in  consequence  of 
the  occasional  accumulation  of  pus  in  it,  and  the  thickening  of  its  aperture 
into  the  bowel  causes  spasmodic  contraction  of  the  sphincter  and  a  kind  of 
rectal  stricture.  This  inconvenience  gradually  subsides  in  most  cases,  under 
the  use  of  astringent  injections  or  the  introduction  of  a  probe  coated  with 
nitrate  of  silver. 

If  the  integuments  around  the  fistula  have  been  much  undermined  and 
thinned  so  as  to  leave  loose  flaps  at  the  edges  of  the  incision,  the  cure  will  be 
materially  hastened  by  cutting  these  ofiF.    The  unhealthy  granulation-tissue 
lining  the  fistula  should  be  scraped  away  with  a  sharp  spoon  and  the  raw 
sui-tace  cleaned  with  a  sponge  moistened  with  some  chloride  of  zinc  (gr.  40 
to  Bj),  care  being  taken  that  this  does  not  touch  the  healthy  skin  of  the  anus. 
Iodoform  should  then  be  freely  applied  to  the  raw  surface  and  a  piece  of 
iodoform  wool  inserted,  after  the  introduction  of  a  half-grain  morphia  sup- 
pository.   A  pad  of  wool  is  then  put  on  and  a  J-bandage  applied.  This 
dressing  may  be  left  unchanged  for  three  days.    The  wool  can  then  be 
removed  without  difficulty  or  fear  of  bleeding.    The  bowels  should  be  kept 
confaned  for  three  or  four  days  by  small  doses  of  opium.    After  the  fii^t 
dressing  the  wound  may  be  daily  dusted  with  iodoform  and  a  fresh  piece  of 
Avool  applied  to  it.    It  should  be  well  washed  at  each  dressing  with  a  con- 
centrated so  ution  of  boracic  acid  or  some  other  antiseptic.    If  there  is  any 
swe  img  find  pain,  Imt  soaked  in  a  warm  solution  of  boracic  acid  may  be 
applied  exteriuilly  and  coAered  with  oiled  silk.    Care  must  be  taken  to 
prevent  the  bridging  over  of  granulations,  if  necessary  bv  the  occasional  intro- 
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ductiou  of  a  probe.    If  the  wound  is  slow  in  healing,  red  wash  mnsb  be  applied. 
\fter  the  wound  has  completely  united,  a  notch  will  usually  be  left  by  the  side 
of  the  anus,  which  gives  rise  to  some  inconvenience  for  a  time  by  the 
occasional  involuntary  discharge  of  a  little  intestinal  mucus,  and  some  flatus. 
This  happens  especially  in  those  cases  in  which  the  incision  has  been  made 
anteriorly  to  the  anus  into  the  perinseum.     Should  an  inconvenient  or 
dancrerous  amount  of  haemorrhage  occur  at  the  time  of  the  operation,  the 
wound  should  be  plugged  with  iodoform  wool,  and  a  firm  pad  applied  by  means 
of  a  T-baudage.    Should  profuse  bleeding,  in  consequence  of  the  division  ot 
.ome  of  the  hsemorrhoidal  vessels,  come  on  a  few  hours  after  the  operation, 
aU  coagula  should  be  cleared  away,  the  gut  washed  out  with  ice-cold  water, 
and  then  securely  plugged  either  with  a  piece  of  compressed  sponge,  or  witn  a 
lithotomy  or  oesophagus  tube,  surrounded  by  lint  soaked  m  a  solution  ot 
perchloridc  of  iron,  and  pushed  into  the  bottom  of  the  sinuses  that  have  been 
laid  open. 

H-iEMORRHOIDS    OR  PILES. 

By  Hamorrlioids  or  Piles  is  meant  a  morbid  condition  of  the  blood- 
vessels of  the  anus  and  lower  part  of  the  rectum,  especially  of  the  veins  of 
the  submucous  or  subcutaneous  areolar  tissue,  giving  rise  to  more  or  less 
intumescence  of  the  part,  which  may  or  may  not  be  attended  with  a  discharge 
of  blood.  Sui-geons  are  commonly  in  the  habit  of  classifying  piles,  accordmg 
as  they  bleed  or  not,  into  Open  or  Blind;  or,  according  as  they  spring  from 
above  or  below  the  verge  of  the  anus,  into  Internal  or  External ;  the  in- 
ternal being  always  within  the  gut,  the  external  habitually  protruding  out  ot 
or  around  the  anal  aperture.  The  first  may  either  bleed  or  not  ;  the  latter  are 
always  blind.  To  this  division  into  external  and  internal,  B.  Cooper  added 
an  intermediate  variety,  the  Intero-External,  which  is  partly  within  and 
partly  without  the  anus.  These  divisions  are  of  much  practical  moment,  as 
the  treatment  is  very  materially  modified  according  as  the  hsemorrhoid  is 
situated  above  or  below  the  anal  verge. 

Predisposing  Causes.— We  must  look  to  the  peculiar  arrangement  of  the 
veins  of  the  rectum  as  directly  predisposing  to  the  occurrence  of  piles.  The 
lower  part  of  the  rectum  and  the  verge  of  the  anus  are  composed  of  a  plane  of 
nuiscular  fibre  and  a  muco-cutaneous  surface,  with  an  intervening  stratum  of 
loose  areolar  tissue,  in  which  a  close  interlacement,  or  net-work,  of  tortuous 
veins  is 'situated.    The  blood,  from  this  plexus  of  ha;morrhoidal  veins,  finds 
its  way  into  the  general  system  through  two  distinct  channels.    By  far  the 
greater  portion  of  it  is  carried  into  the  inferior  mesenteric  vein,  and  thence 
'into  the  vena  porta3,  through  the  superior  hcemorrhoidal  vein,  which  may 
be  looked  upon  as  the  extreme  radicle  of  the  portal  system  ;■  and  some 
passes  into  the  internal  iliac  vein  through  branches  that  accompany  the 
middle  and  inferior  htcmorrhoidal  arteries.    We  may,  therefore,  look  upon  the 
htcmorrhoidal  plexus  as  being  placed  midway  between  the  portal  and  general 
venous  systems,  but  as  belonging  rather  to  the  portal  than  to  the  systemic 
veins.    In  these  arrangements  we  see  all  the  elements  that  would  predispose  to 
congestion,  and  consequent  dilatation  of  the  vessels  of  a  part.    There  is  a  large 
and'^intricate  plexus  of  veins  in  which,  as  in  all  similar  net-works,  there  is  a 
tendency  for  the  blood  to  circulate  slowly  ;  the  natural  tendency  to  stasis  being 
much  increased  by  the  dependent  position  of  the  part,  and  by  the  absence  of 
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valves  in  the  superior  hcemorrlioidal  vein  and  in  the  vessels  into  which  it  pours 
its  contents,  the  whole  pressure  of  the  column  of  blood  in  tlie  portal  system 
may  he  brought  to  bear  upon  the  hasraorrhoidal  plexus.  The  circulation 
through  the  portal  system  is  likewise  subject  to  much  interference  in  conse- 
quence of  hepatic  and  intestinal  obstruction,  and  in  these  changes  the  blood  in 
the  hfEmorrhoidal  plexus  also  ]iarticipates  ;  and,  were  it  not  for  the  provision 
that  exists  by  which  this  plexus  may  free  itself  to  a  certain  extent  from  over- 
distension by  its  communication  with  the  internal  iliac  through  the  medium  of 
the  middle  ha3morrhoidal  vein,  piles  would  be  much  more  frequent  than  they 
even  now  are,  as  a  consequence  of  obstructed  portal  circulation.  Another  great 
cause  of  hemorrhoidal  enlargement  is  to  be  fouud  in  the  want  of  support  that 
the  veins  of  this  plexus  experience  on  their  mucous  aspect  during  defsecation. 
Situated  as  they  are  in  areolar  tissue,  between  a  plane  of  muscular  fibres  on  one 
side,  and  yielding  mucous  membrane  on  the  other,  when  distended  by  the 
constriction  which  they  undergo  during  and  after  the  expulsion  of  the  contents 
of  the  rectum,  they  necessarily  give  way  on  that  side  on  which  they  have  the 
least  support,  being  forced  down  and  elongated,  together  with  the  mucous 
membrane  under  which  they  ramify,  and  which  has  a  natural  tendency  to 
become  slightly  everted  during  the  act  of  defgecation. 

Age  exercises  considerable  influence  in  predisposing  to  piles.  This  disease 
is  not  unfrequently  met  with  in  young  men  of  eighteen  or  twenty  years  of 
age  ;  more  especially  if  they  be  of  a  relaxed  and  phlegmatic  temperament 
with  languid  circulation,  and  be  obliged  to  lead  a  more  sedentary  Hfe  than  is 
natural  or  proper  at  that  age.  After  this  period,  the  liabihty  to  the  disease 
dimmishes  until  middle  age  is  reached,  when  it  becomes  more  marked  than  at 
any  former  period  of  life,  owing  to  the  more  active  operation  of  those  causes 
that  tend  to  impede  the  return  of  the  portal  blood. 

Sex  appears  to  exercise  more  iniiuence  on  the  occurrence  of  haemon-hoids 
at  particular  periods  of  life,  than  on  the  general  liabihty  to  the  disease.  It 
certainly  appears  to  be  more  frequently  met  with  amongst  men  at  an  early 
age,  than  in  young  women  ;  but  at  a  later  period  of  life,  so  far  as  my  obser- 
vation goes,  the  disease  occurs  with  nearly  equal  frequency  in  both  sexes.  The 
comparative  exemption  of  young  women  is  readily  accounted  for,  by  the 
periodic  discharges  from  the  uterus  preventing  the  congestions  that  might 
otherwise  occur  in  the  parts  in  its  vicinity.  The  greater  fi-equency  in  females 
at  a  later  period  of  hfe  is  attributable  not  only  to  the  pressm-e'of  the 
gi-avid  uterus  on  the  veins,  but  also,  after  the  cessation  of  the  menses,  to 
the  congestion  that  is  apt  to  be  set  up  in  certain  organs  of  the  female  economy, 
and  to  the  retardation  of  the  portal  circulation  by  the  accumulation  of  fat  and 
by  other  causes  ;  these  conditions  occur  chiefly  in  women  of  a  plethoric  habit. 

A  sedentary  life  with  indolent  habits  constitutes,  perhaps,  the  most 
powerful  predisposing  cause  of  the  disease  ;  more  especially  if  habitual  high 
hving  be  conjoined  with  want  of  exercise.  Indeed,  the  artificial  and  luxurious 
habits  of  the  more  opulent  classes,  by  diminishing  tone  at  the  same  time 
that  they  occasion  plethora  and  a  tendency  to  abdominal  engorgement, 
exercise  a  considerable  influence  on  the  occurrence  of  this  disease,  which 
IS  much  more  frequent  amongst  them  than  in  persons  in  the  humbler  Avalks 
of  hfe.  ^ 

Alcoholic  excess  is  amongst  the  most  common  causes  of  jiiles,  owing  to  the 
hepatic  congestion  it  commonly  gives  rise  to.    If  it  be  carried  to  the  extent  of 
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causing  cirrhosis  of  the  hver  the  condition  becomes  aggravated.  Under  these 
circumstances  bleeding  piles  may  serve  as  a  sort  of  safety-valve  to  the  overloaded 
portal  circulation,  and  should'  on  no  account  be  interfered  with,  oo  important 
is  this  that  m  all  cases  of  piles,  before  undertaking  an  operation,  the  symptoms 
of  cirrhosis— morning  vomiting,  failure  of  appetite,  intermittent  diarrhoea  and 
occasional  shght  jaundice— should  be  inquired  for.  ,   ,    .  . 

There  are  a  number  of  minor  conditions  which  are  commonly  looked  upon 
as  predisposing  causes  of  this  disease,  though  it  is  extremely  difficult  to 
determine  the  precise  share  that  each  has  in  its  production.  Amongst  these 
may  be  mentioned  intemperance  in  food  ;  residence  in  warm,  moist,  and 
relaxing  chmates  ;  the  use  of  soft  and  Avarm  beds,  or  the  opposite  condition 
of  sitting  on  a  cold  stone  or  damp  cushion.    Over- excitement  of  the  generative 

organs  also  will  occasion  it.  •      i  7  7 

-  Exciting  Causes.— Amongst  the  exciting  causes  may  be  mentioned  Local 
irriiation  of  any  kind.  Thus,  in  some  people  hard  riding  will  bring  on  an 
attack  of  piles.  The  haUiual  use  of  drastic pimjatives,  more  especially  of  aloes, 
rhubarb,  &c.,  is  well  known  to  occasion  the  disease  ;  though  it  must  be  observed 
that  individuals,  who  make  habitual  use  of  these  remedies,  often  labour  under 
some  of  those  obstructions  of  the  abdominal  viscera  that  have  aheady  been 
noticed  as  conducing  to  piles.  The  existence  of  other  diseases  about  the  rectum 
and  anus,  such  as  fistula,  ulcer,  or  stricture,  by  inducing  local  congestion  and 
irritation,  may  excite  the  disease  ;  so  q\^o,  uterine  affections  ^ti^nqxioxx^  diseases 
of  the  genito-urinari/  organs  may  give  rise  to  this  affection. 

The  most  direct  exciting  cause  of  piles  is  certainly  a  retardation  to  the  return 
of  the  portal  Mood.  Habitual  constipation  ;  the  accumulation  of  hardened 
fseculent  masses  in  the  large  hitestine  ;  obstruction  to  the  proper  action  of  the 
liver,  and  consequent  congestion  of  that  organ  ;  the  pressure  of  abdominal 
tumours,  or  of  the  gravid  uterus,  are  all  active  exciting  causes,  interfering  as 
they  do  with  the  proper  return  of  the  blood  from  the  hasmorrhoidal  veins.  In 
some  cases,  even  the  existence  of  an  obstacle  to  the  circulation  in  the  systemic 
veins  may  occasion  this  disease  ;  thus  it  will  arise  from  the  pressure  of  an 
aneurismal  tumour  on  some  of  the  large  venous  trunks  within  the  chest. 

Structure.— A  pile,  whether  external  or  internal,  consists  essentially  m 
the  first  instance  of  a  varicose  condition  of  a  portion  of  the  hsemorrhoidal 
plexus,  or  rather,  of  the  small  veins  of  the  submucous  tissue  that  pour  their 
contents  into  this  ;  this  varicose  condition,  becoming  prominently  developed 
at  certain  points,  gives  rise  to  small  knots  or  tumours.    A  pile  in  this  state  is 
quite  soft  and  compressible,  and  can  readily  be  emptied  by  pressure  ;  and 
when  cut  into,  it  wiU  be  found  to  be  composed  of  one  or  more  spaces  filled 
with  blood,  and  surrounded  by  areolar  tissue.    These  spaces  are  formed  by 
the  sacculated  and  dilated  veins  that  enter  into  the  composition  of  the 
tumour.    After  the  piles  have  existed  for  some  little  time,  or  after  they  have 
once  become  inflamed,  the  tissues  that  enter  into  their  composition  undergo 
modifications  that  induce  corresponding  alterations  in  the  character  of  the 
tumour.    The  coats  of  the  veins  become  thickened  ;  their  cell-like  dilatations 
may  be  filled  with  coagulated  blood  ;  the  investing  areolar  tissue  is  hyper- 
trophied  or  thickened  ;  and,  on  being  cut  into,  the  pile  is  seen  to  be  composed 
of  a  spongy  kind  of  tissue  containing  much  blood.    External  piles,  when 
examined  after  removal,  often  resemble  in  structure  a  mass  of  hypertrophied 
cutaneous  and  subcutaneous  tissue,  in  which  a  number  of  small  vessels  of 
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uniform  character  ramify,  but  without  any  appearance  of  cyst-like  spaces. 
Internal  piles,  on  the  contrary,  contain  more  of  the  venous,  and  Ickb  of  the 
areolar  element,  Thoy  are  also  commonly  furnished  with  a  small  central 
artery,  which  is  apt  to  bleed  freely,  or  even  dangerously,  if  tlie  tumour  be  cut 
across  ;  hence,  provided  they  are  not  clogged  with  coagulated  blood,  they  mav 
readily  be  injected  from  the  inferior  mesenteric  artery. 

In  studying  the  structure  of  hasmorrhoids,  it  is  of  importance  to  observe- 
that  they  occur  under  two  different  forms  :  one  in  which  there  are  distinct 
tumours,  within  or  external  to  the  anus,  and  another  in  which  there  is  merely 
a  varicose  condition  of  the  veins  of  this  region,  without  distinct  intumescence. 

In  those  case  in  which  there  is  merely  a  general  varicose  state  of  the  veins 
of  the  submucous  areolar  tissue  of  the  anus,  without  any  distinct  tumom- 
springing  above  the  level  of  the  membrane,  it  will  be  found  that  the  smaller 
branches  of  the  ha^morrhoidal  plexus,  and  the  small  twigs  that  enter  these 
from  the  submucous  areolar  tissue,  have  undergone  varicose  dilatation,  being 
apparently  greatly  increased  in  number,  as  well  as  in  size.  The  mucous 
membrane  is  of  a  deep  mulberry  or  port-wine  colour,  and  becomes  everted 
after  each  motion.  There  is  usually  some  mucous  secretion  about  the  anus^ 
rendering  the  part  moist :  and  the  patient  complains  at  times  of  weight  and 
of  bearing  down,  with  pains  either  in  the  part  itself,  in  the  sacrodumbai- 
region,  or  in  the  thighs.  The  motions,  more  especially  if  hard,  are  streaked 
with  blood,  and  more  or  less  of  this  fluid  drops  in  a  "rapid  manner  after  the 
passage  of  the  feces.  There  is  seldom  much  blood  lose ;  but  at  times  there 
IS  an  exacerbation  of  aU  these  symptoms,  and  the  hsemorrhage,  as  will  more 
particularly  be  mentioned  hereafter,  may  become  veiy  abundant.  This  con- 
dition of  the  mucous  membrane  may  precede,  and  is  frequently  found  to  accom- 
pany the  true  pile,  whether  external  or  internal,  and  may  be  looked  upon  as 
constituting  the  first  stage  of  this  disease.  If  this  state  of  things  be  aUowed 
to  continue  unrelieved,  the  tendency  to  congestion  increases  ;  more  and  more 
of  the  mucous  membrane  is  everted  and  protruded  after  defa3cation  ;  the  sub- 
mucous areolar  tissue  becomes  stretched  and  lax,  and  the  case  is  apt  to  become 
one  of  prolapsus  ani. 

External  HaBmorrhoids  are  those  that  are  situated  below  the  verge  of  the 
anus,  and  that  are  invested  by  cutaneous,  or,  at  most,  by  muco-cutancous  tissue. 
Before  appearing  as  defined  tumours,  they  usually  constitute  longitudinal 
folds  that  surround  the  anal  aperture,  or  radiate  from  it  as  from  a  centre  ; 
and,  their  tegumentary  covering  consisting  of  the  thin  skin  of  the  part,  they 
resemble  folds  of  this  tissue  rather  than  of  mucous  membrane.  In  colour, 
they  vary  from  that  of  the  natural  structures  to  a  pink  or  purplisli  hue. 
Their  size  varies,  according  to  the  state  of  congestion  ;  and  hence  the  same 
tumour  may  at  one  time  be  soft,  flaccid,  and  loose,  apparently  nothing  more 
than  a  fold  of  integument,  and  at  another  may  become  tense  and  tumid. 

Symptoms. — When  of  small  size  and  recent  formation,  external  piles  do  not 
in  general  give  rise  to  much  distress,  but  merely  some  local  heat,  pricking,  and 
itching,  with  a  sense  of  fulness  after  defajcation  ;  but  when  of  large  size,  and 
inflamed  or  irritated,  they  may  occasion  very  acute  suffering.  There  is  not 
only  deeply-seated,  dull,  aching  and  throbbing  pain  in  the  pile  itself,  but  this 
shoots  up  the  side  of  the  rectum,  through  the  perinajum,  and  into  the  nates, 
and  is  much  increased  when  the  patient  stands  or  walks.  After  a  few  days 
these  symptoms  subside  ;  suiipuratiou  either  taking  place  in  the  pile,  or  the 
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blood  contained  in  it  coagulating.  The  parts  are,  however,  left  m  a  thickened 
and  indurated  state,  and  do  not  readily  resume  their  former  soft  and  flaccid 
condition,  inflammatory  exudation  taking  place  into  the  areolar  tissue,  and 
the  contained  blood  coagulating,  so  that  the  tumour  can  no  longer  be  emptied 
by  pressure,  but  assumes  the  form  of  a  broad,  rounded,  and  indurated  mass. 

Internal  Piles.— When  the  pile  is  situated  altogether  withm  the  verge  of 
the  anus,  it  is  called  "internal ;"  of  these  there  are  two  principal  varieties, 
the  Lonqituilinal  and  che  Globular. 

The  Longitudinal,  or,  as  it  is  sometimes  called,  the  Fleshy  pile,  is 
o-enerally  met  with  about  an  inch  or  two  up  the  rectum.  It  is  spongy,  elastic, 
firm,  or  tough,  of  a  dark  reddish  or  dusky  brown  tint,  tapering  upwards  from 
a  broad  base.  It  seldom  bleeds  or  varies  much  in  size  ;  between  the  piles  are 
found  small  valves,  or  folds  of  mucous  membrane,  forming  pouches,  with  then- 
concavities  looking  upwai-ds.  These  are  apt  to  become  distended  and  pressed 
downwards  by  the  faeces,  especially  if  the  motions  be  hard  and  the  bowels 
have  been  constipated,  thus  giving  rise  to  a  tendency  to  prolapsus. 

When  the  hismoiThoid  assumes  a  Globular  form,  it  constitutes  the  ordinary 
bleeding  pile.  It  may  be  situated  on  a  broad  base  ;  or,  as  not  unfi-equently 
happens,  its  point  of  attachment  to  the  mucous  membrane  becoming  elongated, 
it  assumes  a  pedunculated  shape,  hanging  downwards  into  the  cavity  of  the 
rectum.  It  is  of  a  dai-k  bluish  colour,  and  numerous  small  vessels  of  a  brighter 
hue  than  the  body  of  the  pile  may  be  seen  ramifying  on  the  mucous  membrane 
investing  it.  Its  surface  is  at  first  smooth  and  shining,  and  may  continue  so 
throughout,  being  covered  with  a  thin  and  delicate  prolongation  of  the  lining 
membrane  of  the  gut.  Not,  unfrequently,  however,  superficial  ulceration  takes 
place,  and  then  it  has  a  granulated  strawberry-like  appearance. 

Symptoms.— Internal  piles  are  usually  attended  by  a  sensation  of  heat, 
itching,  pricking,  or  smarting  about  the  anus,  and  a  feeling  as  if  there  were  a 
foreign  body  within  the  gut.    After  defa3cation  these  sensations  are  increased, 
and  are  often  accompanied  by  a  bearing  down,  as  if  the  bowel  were  not 
emptied  of  its  contents,  that  is  pecuharly  distressing  and  sickening.    This  is 
occasioned  by  the  piles,  or  the  relaxed  mucous  membrane  to  which  they  are 
attached,  being  protruded  during  the  expulsion  of  the  f{Bces,  and  not  return- 
ing sufficiently  quickly,  being  grasped  by  the  sphincter  ani  and  constricted 
by  it.    This  feeling  of  discomfort  and  bearing  down  is  much  increased,  if  the 
patient  stand  or  walk  much  after  having  had  a  stool,  or  if  he  have  a  con- 
fined state  of  the  bowels.    If  this  state  of  things  be  not  properly  attended 
to,  the  symptoms  become  increased  in  severity  ;  the  bearing-down  sensation 
amounts  to  true  tenesmus,  and  the  act  of  deftecation  becomes  so  painful 
that  the  patient  defers  it  as  long  as  possible,  and  then  when  it  does  take 
place,  in  consequence  of  the  accumulation  of  the  excreta  and  their  indurated 
character,  the  suffering  is  much  increased.    External  piles  now  usually  make 
their  appearance,  if  they  have  not  existed  before  ;  the  mucous  membrane  of 
the  rectum  becomes  prolapsed,  and  an  increased  secretion  of  thin  mucus  takes 
place  from  the  orifice  of  the  gut,  moistening  the  part  and  soiling  the  patient's 
hnen.    Initation  in  the  neighbouring  organs  is  frequently  set  up  ;  occasionally 
to  so  great  an  extent  as  to  mask  the' original  complaint,  the  patient  referring 
his  principal  pain  and  discomfort  to  these  sympathetic  disturbances.    There  is 
often  a  dull  aching  fixed  pain  at  the  lower  part  of  the  lumbar  s]nne,  and  more 
frequently  opposite  the  sacrum  or  the  sacro-iliac  articulation  on  either  side  ; 
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this  is  sometimes  very  severe,  perhaps  runs  down  the  thigh,  or  round  the  groin ; 
irritability  .of  the  testicles  may  come  on,  or  irritation  about  the  neck  of  the 
bladder,  causing  frequent  desire  to  micturate,  and  increasing  the  patient's 
sufterings  by  the  straining  that  takes  place.  The  general  health  now  suffers  ; 
the  patient  may  become  emaciated,  and  the  countenance  often  presents  a 
peculiarly  anxious,  drawn,  and  careworn  look. 

The  symptom,  however,  that  first  of  all  and  most  prominently  fixes  the 
patient's  attention,  is  Haemorrhage.  This  varies  greatly  in  quantity  ;  at 
first  there  may  merely  be  a  few  drops  falling  after  the  passage  of  a  motion',  or 
the  cylinder  of  fseces  may  be  stained  on  one  side  by  a  streak  or  spots  of  blood, 
or  the  bleeding  may  amount  to  several  ounces  or  even  pints. 

The  hfemorrhoidal  flux  is  connected  with,  and  in  the  great  majority  of  cases 
dependent  upon,  the  existence  of  distinct  hfemoiTboidal  tumours.  Occasionallv 
however,  it  appears  to  occur  when  there  is  no  distinct  separate  tumour  pro- 
jecting above  the  surface  of  the  membrane  ;  but  in  these  cases  there  is  general 
intumescence  and  congestion  of  the  mucous  membrane  of  the  lower  part  of  the 
rectum,  from  which  the  blood  exudes  in  drops,  or  it  may  even  spm-t  in  a  dis- 
tinct jet  from  the  open  mouth  of  a  blood-vessel.  The  bleeding  is  frequently 
ushered  m  by  an  exacerbation  of  those  symptoms  that  commonly  accompany 
piles,  such  as  a  sensation  of  fulness,  weight,  and  tension  about  the  parts.  But 
the  symptoms  that  precede  its  occurrence  are  often  much  more  imperfectly 
marked  than  is  usually  stated,  and  are  frequently  absent  altogether. 

The  discharge  of  blood  may  be  periodical,  especially  in  women,  occurriu"- 
every  month,  or  at  intervals  of  two,  three,  or  six  mouths ;  and  it  may  be 
remittent  or  intermittent.  In  these  cases,  it  usually  continues  from  three  to 
SIX  days,  increasing  up  to  the  third  or  fourth  day,  and  then  lessenino-. 

When  moderate  in  quantity  and  short  in  duration,  it  is  often  a°  source  of 
relief  to  the  patient ;  but  if  a  very  large  quantity  be  lost  at  one  time,  or  if 
It  continue  for  too  long  a  period,  it  becomes  a  source  of  great  debihty  •  more 
harm  is  usuaUy  done  to  the  patient  by  its  long  continuance  than  by  its' exces- 
sive quantity  at  any  one  time.  The  patieut  may  become  much  weakened 
and  aujEmic ;  nervous  headaches,  pallor,  palpitations,  and  syncope  may  result. 
In  some  cases  the  haamorrhage  is  of  service  in  preventing  disease  of  more 
important  parts ;  it  has  especially  been  looked  upon  as,  and  doubtless  is  in 
many  cases,  a  safeguard  from  apoplexy,  particularly  when  it  occurs  as  a  con- 
sequence of  cuThosis  of  the  liver,  or  in  plethoric  and  corpulent  persons  who 
habitually  live  too  highly.  But  as  a  rule,  the  continued  loss  of  blood  from 
piles  is  undoubtedly  injurious. 

Hgeraorrhage  from  piles  is  sometimes  vicarious  with,  and  at  other  times 
arrests,  the  menstrual  flow.  In  a  case  which  I  attended  with  Sir  A.  B  Garrod 
the  patient  had  suffered  from  the  hasmorrhoidal  flux  and  piles  from  the  age 
of  puberty.  She  menstruated  for  the  first  time  when  thirtv-seven  years  old  • 
up  to  that  period  the  hasmorrhoidal  discharge  had  occurred  abundantly  at 
monthly  intervals.  After  the  late  establishment  of  the  menstrual  function, 
the  piles  continued  to  bleed,  but  less  regularly,  and  she  became  anaemic, 
emaciated  and  debilitated  to  the  last  degree.  When  she  was  forty-four  years  ■ 
of  age,  I  saw  her  for  the  first  time ;  the  .piles,  which  were  very  larc^c  and 
vascular,  were  ligatured,  and  she  made  a  perfect  recovery. 

The  colour  of  the  blood  is  most  generally  florid,  as  if  it  came  from  the 
small  arteries  or  capillaries  of  the  part  rather  than  from  the  veins.    It  would 
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appear  that,  in  consequence  of  tlie  over-distended  and  varicose  condition  of 
the  veins,  the  onward  flow  through  the  arteries  and  capillaries  leading  to  them 
is  obstructed  ;  and  that,  in  consequence  of  the  accumulated  pressure  on  those 
vessels,  their  parietes  give  way,  allowing  the  florid  blood  to  escape. 

Very  commonly  the^ internal  piles,  when  brought  down,  present  a  somewhat 
granular  surface,  in  consequence  of  ulceration  having  taken  place,  and  the 
whole  surface  will  be  seen  to  exude  blood  in  drops.  In  other  instances,  the 
blood  appears  to  come  ft-om  a  cavity  in  one  side  of  the  hjemorrhoid,  as  if 
rupture  had  occurred  from  over-distension  at  that  part. 

The  hsemorrhoidal  flux  may  be  accompanied  by,  or  alternate  with,  a  thm 
glairy  mncous  discharge  from  the  rectum  and  diseased  structures  ;  this  would 
appear  to  be  nothing  more  than  excessive  secretion  from  the  membrane,  in 
consequence  of  the  irritation  set  up  by  the  piles ;  it  is  seldom  in  sufficient 
quantity  to  produce  much  annoyance,  or  to  be  of  much  moment  to  the 
patient. 

Complications.— Piles  are  not  uncommonly  complicated  with  other 
diseases  of  the  rectum,  such  as  fissures,  fistula,  or  prolapsus.  When  connected 
with  fissure,  the  haimorrhoid  often,  as  Syme  has  remarked,  assumes  a 
peculiar  form  and  appearance,  presenting  itself  as  a  small  red-coloured  body, 
like  a  pea  in  size,  firm,  and  seated  at  the  base  of  the  fissure,  which  it  often 
conceals ;  to  a  practised  eye,  however,  the  presence  of  a  pile  of  this  peculiar 
colour  and  shape  is  sufficient  to  indicate  the  existence  of  a  fissure. 

In  that  form  of  fistula  in  which  the  aperture  is  near  the  anus,  one  or  more 
external  piles  of  small  size  are  often  found  situated  at  the.  orifice  of  the  fistula  ; 
and  prolapsus  rarely,  if  ever,  is  met  with  in  adults,  without  the  simultaneous 
occurrence  of  piles. 

Terminations. — Heemorrhoidal  tumours  may  tenninate  by  Subsidence, 
Coagulation,  Suppuration,  or  Sphacelus. 

Complete  snlisidence  of  a  pile  can  take  place  only  when  the  disease  is  of 
recent  occurrence.  When  of  long  standing,  and  after  it  has  been  exposed  to 
successive  attacks  of  turgescence  and  inflammation,  an  external  pile  never 
subsides  completely  ;  and  the  areolar  tissue  and  the  muco-cutaneous  structures, 
becoming  hypertrophied,  form  elongated  pendulous  flaps  around  the  margin 
of  the  anus. 

Coagulation  of  the  contents  of  the  pile  is  the  result  of  inflammation. 
When  it  takes  place,  the  tumour,  after  more  or  less  acute  inflammation, 
becomes  hard,  incompressible,  permanent  in  size,  and  of  a  purplish  or  plum 
colour.  The  coagulum  thus  formed  may  excite  suppuration,  or  may  be 
absorbed,  the  hypertrophied  tissues  forming  one  of  the  usual  anal  folds  if  the 
pile  be  external.  In  some  rare  instances,  the  coagula  may  be  calcified  and 
form  phleboliths. 

Coagulation  takes  place  more  frequently  in  external  than  in  internal  piles, 
owing  to  their  greater  liabihty  to  inflammation,  their  exposed  situation  leading 
them  to  be  bruised  or  otherwise  injured.  When  it  occurs  in  internal  piles,  it 
most  commonly  aficcts  those  that  are  of  a  columnar  or  longitudinal  shape,  and 
least  frequently  the  globular  variety. 

Suppuration  is  not  an  uncommon  termination,  if  acute  inflammation  have 
been  set  up  in  internal  piles,  more  especially -in  those  that  have  previously 
been  coagulated.  When  the  abscess  is  discharged,  small  coagula  escape  with 
its  contents,  the  cavity  granulates,  and  becomes  obliterated,  and  the  pile  is 
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cured.    The  pus  in  other  cases  may  burrow  in  the  sub-mucous  tissue,  aud, 
bursting  externally,  give  rise  to  a  fistula  in  ano. 

Sphacelus, — In  some  cases,  when  there  is  much  elongatioii  of  the  mucous 
membrane  from  which  the  pile  springs,  prolapsus  of  that  membrane  and  of  the 
piles  may  take  place ;  and,  this  being  grasped  after  it  has  descended  by  the 
contraction  of  the  sphincter,  the  same  eifect  may  be  produced  as  if  a  ligature 
were  applied.  The  tumour  becomes  much  swollen,  hard,  livid,  and  tense ; 
there  are  much  constitutional  disturbance  and  restlessness ;  but  after  a  few 
days  the  part  that  is  constricted  sloughs  and  drops  off,  and  all  the  sym])toms 
are  relieved. 

Diagnosis. — The  diagnosis  must  be  regarded  from  two  points  of  view : — ■ 
1,  as  concerns  the  Ha;morr1ioidal  Ihimours;  aud  2,  with  reference  to  the 
Hmnorrlioidal  Flux. 

1.  Haemorrhoidal  Tumours  must  be  diagnosed  from  prolapsus  ani, 
polypus  of  the  rectum,  epithelioma  of  the  anus,  and  condylomata  about  the 
anus.  From  prolapsus  the  diagnosis  is  not  always  easy ;  indeed,  the  two 
diseases  are  so  generally  associated,  that  it  is  of  little  moment  to  attempt  it. 
In  true  prolapsus,  ocular  examination  will  suffice  to  distinguish  the  mem- 
branous wall  of  the  intestine,  forming  a  smooth,  rounded,  and  somewhat  lobu- 
lated  annular  protuberance,  from  the  isolated  tumours  of  piles.  In  pol3rpus 
the  history  of  the  case,  the  pedunculated  and  solitary  character  of  the  tumour, 
its  large  size,  and  comparatively  slight  tendency  to  periodical  haemorrhage, 
will  enable  the  Surgeon  to  make  the  diagnosis.  Epithelioma  is  easily  recog- 
nized by  its  hardness  and  by  its  deep  infiltration  of  surrounding  parts.  In  any 
case  of  doubt,  a  digital  examination  of  the  rectum  will  make  its  nature  evident  . 
From  condylomata  the  diagnosis  is  easy ;  the  soft,  fiat,  mucous,  and  wart- 
hke  character  of  these  growths,  their  history,  and  their  occurrence  at  other 
points,  as  the  perinaeum,  scrotum,  vulva,  and  buttocks,  will  enable  the  Surgeon 
to  distinguish  them  without  any  difficulty. 

2.  The  Haemorrhoidal  Flux  must  be  distinguished  from  other  intestinal 
haemorrhages.  This  may  be  done  by  attention  to  the  character  of  the  blood, 
which  will  enable  us  in  many  cases  to  determine  its  source.  "Wlieu  it  comes 
from  piles  it  is  liquid,  of  a  more  or  less  florid  colour ;  not  unfrequently  it  is 
quite  bright,  staining  or  coating  the  fasces  rather  than  being  mixed  up  with 
them.  When,  on  the  contrary,  the  blood  is  poured  out  at  some  higher  point 
in  the  intestinal  canal  than  the  usual  seat  of  htemorrhoids,  ifc  is  of  a  dark,  sooty 
character,  mixed  up  with  hquid  freces  either  in  a  diff'used  form  or  in  small 
black  coagula,  and  no  fresh  or  bright  blood  will  be  visible.  Digital  ex]iloration 
of  the  rectum  in  cases  of  piles,  aud  the  ])resence  of  symptoms  indicating  the 
■existence  of  mischief  at  a  higher  pai-t  of  the  intestine  than  the  anus  in  cases 
of  mclasna,  will  also  serve  to  jioint  to  the  source  of  the  flux. 

Treatment. — In  conducting  the  treatment  of  a  case  of  piles,  that  Surgeon 
Avill  succeed  best  who  looks  -upon  the  disease  not  as  a  local  affection,  merely 
requiring  manual  interference,  but  as  a  symptom,  or  rather  an  eOect,  of  remote 
visceral  obstruction  aud  disease,  the  removal  of  which  may  alone  be  sufficient  to 
accomplish  the  cure,  without  the  necessity  of  any  local  interference  ;  or,  should 
it  be  thought  necessary  to  have  recom-se  to  operative  procedure,  this  must  be 
made  secondaiy  to  the  removal  of  those  ctmditions  that  have  primarily  occa- 
sioned the  congestion  and  dilatation  of  the  hivmorrhoidal  vessels.  The  treat- 
ment of  piles,  therefore,  must  be  considei-ed,  ],  as  regards  the  llemoval  of  these 
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Constifcntioual  Conditions  or  Yisceral  Obstructions  that  occasion  the  disease, 
together  with  any  Topical  Apphcations  that  maybe  considered  necessary  ;  and. 
2,  with  reference  to  the  Operative  Procedures  that  may  be  required  for  the 
removal  of  the  affection. 

1.  The  Constitutional  Management  of  piles  necessarily  varies  consider- 
ably  according  to  the  condition  of  the  patient  in  whom  they  occur,  and  the 
Adsceral  obstruction  to  which  they  may  be  referable.  Thus,  when  they  occur 
in  debilitated  persons  most  benefit  will  be  derived  from  a  mild  tonic  and 
nutritious  plan,  at  the  same  time  that  the  bowels  are  kept  regular  by  some  of 
the  aperients  that  will  immediately  be  mentioned.  In  these  cases,  also,  much 
advantage  is  often  obtained  by  the  administration  of  the  confection  of  black 
pepper,  which  acts  as  a  useful  local  stimulant  to  the  vessels  of  the  rectum.  A 
small  cold  water  injection  after  each  motion  is  of  the  greatest  possible  service 
in  these  cases.  In  the  great  majority  of  instances,  however,  more  particularly 
when  occurring  about  the  middle  period  of  Kfe,  piles  are  connected  with  a 
plethoric  state  of  system,  and  obstruction  of  the  abdominal  viscera.  In  these 
circumstances,  our  efforts  should  be  directed  to  the  reduction  of  the  plethoric 
condition,  by  putting  the  patient  upon  a  proper  regimen,  prohibiting  the  use 
of  stimulants,  and  lessening  the  quantity  of  animal  food.  When  piles  arise 
from  the  pressure  of  a  gravid  uterus  or  other  abdominal  tumour,  little  can  be 
done ;  except,  by  local  palliatives  and  mild  aperients,  to  moderate  the  incon- 
venience attending  them. 

In  all  cases  of  piles,  but  more  particularly  in  those  arising  from  hepatic 
obstruction,  mild  aperients  are  of  essential  service  ;  by  removing  fseculent  accu- 
mulations, and  estabhshing  a  free  secretion  from  the  intestinal  surface,  they 
tend  materially  to  prevent  congestion  of  the  portal  system.  At  the  same  time, 
drastic  purgatives  of  all  kinds  should  carefully  be  avoided.  The  most  useful 
aperients  are  the  electuary  of  senna,  sulphur,  and  castor-oil  ;  one  or  other  of 
which  should  be  taken  regularly  twice  or  thrice  a  week  at  bed-time,  in  as  small 
a  quantity  as  will  be  sufficient  to  keep  the  bowels  free.  In  many  cases,  the  con- 
fection of  senna  may  advantageously  be  given  in  combination  with  precipitated 
sulphur  and  the  bitartrate  of  potash,  equal  parts  of  each  of  these  being  made 
into  a  mass  with  twice  their  quantity  of  the  confection  and  a  little  syrup  ;  of 
this  electuary  •  a  dessert-spoonfal  may  be  taken  every  night  or  every  second 
night.  In  many  cases  the  laxative  mineral  waters,  such  as  Friedrichshall, 
Hunyadi-Janos,  or  ^sculap,  taken  on  rising  in  the  morning,  will  be  found  of 
great  use.  If  there  be  a  relaxed  condition  of  the  rectum  and  anus  conjoined 
with  the  piles,  as  not  unfrequently  happens  in  old  as  well  as  in  young  people, 
the  administration  of  an  electuary  composed  of  equal  parts  of  the  confections 
of  senna  and  of  black  pepper,  or  of  cubebs,  will  be  found  very  useful.  In 
fact,  in  all  cases  in  which  the  black  pepper  is  administered,  an  aperient 
should  be  given  from  time  to  time,  to  prevent  its  accumulation  in  the  large 
intestine.  When  the  liver  is  much  obstructed,  the  treatment  should  be 
specially  directed  to  the  rehef  of  this  organ  ;  Avith  this  view,  a  course  of 
Plummer's  pill,  followed  by  taraxacum,  and,  in  relaxed  constitutions,  the 
mineral  acids,  will  be  found  especially  serviceable,  at  the  same  time  that  the 
bowels  are  kept  free  by  gentle  aperients. 

Tincture  of  Hamamelis  is  said  materially  to  relieve,  and,  in  fact,  to  cure 
bleeding  internal  piles.  It  may  be  administered  by  the  mouth  and  by  enema 
simultaneously.    The  habitual  use  of  clysters,  consisting  either  of  soap  and 
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water  or  thin  gruel,  will  be  found  advantageous  in  many  cases  of  piles,  though 
in  sonie  they  appear  to  irritate,  and  rather  to  increase  the  disease.  When  the 
piles  occur  in  relaxed  constitutions,  the  enema  should  be  used  cold  ;  but  wlien 
the  patient  is  of  fall  habit  of  body,  a  tepid  one  will  usually  l)e  found  to  agree 
best.  In  the  general  management  of  piles,  it  need  scarcely  be  observed  that 
any  habits  which  favour  the  disease  should  be  sedulously  avoided. 

The  Local  Treatment  of  piles  is  of  considerable  importance.  The  parts 
should  be  regularly  sponged  with  cold  water,  morning  and  evening.  If  there 
be  much  relaxation,  and  the  piles  be  internal,  benefit  may  result  from  the 
employment  of  some  astringent  injection,  such  as  a  very  weak  solution  of  the 
sulphate  of  iron,  or  of  the  tincture  of  the  sesquichloride — a  grain  of  the  first 
or  ten  drops  of  the  second,  to  an  ounce  of  water  ;  of  this  about  two  ounces 
may  be  injected  every  night  and  left  in  the  rectum.  The  application  of 
an  astringent  ointment,  such  as  the  unguentum  galljB  co.,  extract  of 
witch-hazel,  or  the  employment  of  the  anodyne  and  astringent  suppository 
already  recommended  for  fissure  of  the  anus,  will  be  attended  Avith  much 
benefit. 

If  external  piles  become  inflamed,  the  patient  should  keep  his  bed,  and  leeches 
may  be  freely  applied  around  but  not  upon  the  tumours  :  these,  however,  are 
seldom  required.  The  pile  may  be  painted  with  equal  parts  of  extract  of 
belladonna  and  glycerine,  and  hot  water  or  poppy  fomentations  must  be 
assiduously  used,  a  very  spare  diet  enjoined,  and  the  bowels  opened  by  mild 
saline  aperients.  If  a  coagulum  form  in  an  external  pile,  as  the  result  of 
inflammation,  the  tumour  should  be  laid  open  with  a  lancet,  and  its  contents 
either  squeezed,  or  turned  out  with  the  flat  end  of  a  director.  If  an  abscess 
form,  it  must  be  punctured  in  the  usual  way,  and  the  part  afterwards  fomented 
or  dressed  with  boracic  hnt  soaked  in  warm  boracic  lotion.  Should  strangula- 
tion of  internal  piles  take  place,  the  protruded  swelling  must  be  returned  by 
gentle  steady  pressure,  and  the  part  afterwards  well  fomented. 

2.  Operation. — The  means  above  indicated  are  usually  suflicient  in  ordinary 
cases  of  piles  ;  but  if  the  disease  attain  an  inconvenient  size,  giving  rise  lo 
general  irritation  and  local  uneasiness,  or  if  the  abundance  of  the  hjemorrhage 
be  such  as  seriously  to  interfere  with  the  health  of  the  patient,  it  will  become 
necessary  at  last  to  have  recourse  to  operative  interference,  with  the  \iew  of 
removing  the  diseased  structures.  No  operation  should  ever  be  undertaken 
whilst  the  pile  is  in  an  inflamed  state,  lest  unhealthy  inflammation  be  set  up 
in  the  part ;  it  is  also  well  to  get  the  patient's  health  into  a  good  state,  as 
erysipelas  may  otherwise  follow  the  operation  ;  and  before  proceeding  to 
perform  it,  care  should  be  taken  that  the  bowels  have  been  Avell  oj)ened  by  a 
purgative,  and  the  rectum  cleaned  by  an  enema  of  warm  water.  If  the 
patient  is  suflFeriug  from  cirrhosis  of  the  liver  no  operation  is  justifiable. 

There  are  five  plans  of  treatment  commonly  adopted  for  the  removal  of 
piles  ;  viz.,  excision  of  the  tumour,  its  strangulation  by  ligature,  its  destruc- 
tion by  the  clamp  and  cautery,  by  crushing,  and  by  the  use  of  caustics. 
These  methods  of  treatment  should  not  be  employed  indiscriminately.  The 
first  alone  is  applicable  to  external  piles  ;  the  others  only  to  the  internal  form 
of  the  disease. 

Excision  of  External  Piles. — The  removal  of  external  piles  is  readily 
ellected.  The  tumour  should  be  seized  with  a  vulsellum  or  hook,  drawu 
forwards,  and  snipped  off"  with  a  pair  of  knife-edged  scissors,  curved  upon  the 
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flat.  At  the  same  time  any  penduluos  flaps  of  skin  in  their  vicinity  should 
be  excised,  lest  they  become  irritated,  and  constitute  the  basis  of  a  fresh  pile. 
In  doing-  this  the  scissors  must  be  made  to  cut  in  lines  radiating  from  the 
anus,  and  too  much  skin  must  not  be  removed  lest  a  strictured  anus  result. 
Ifter  the  excision  of  external  piles  the  hasmorrhage  may  readily  be  arrested 
by  the  application  of  dry  iodoform  wool,  or  a  pad  of  lint  and  T-bandage  ; 
should  any  small  artery  bleed,  it  may  be  pinched  or  tied.  The  haemorrhage 
attendant  on  this  little  operation  is  sometimes  rather  profuse. 

Ligature.— Internal  piles  are  usually  removed  by  the  ligatui'e  ;  m  fact,  it 
may  be  laid  down  as  a  rule  of  surgery,  that  no  internal  pile  should  ever  be 
.simply  cut  off  with  scissors  in  the  same  way  as  an  external  pile.  The  reason 
of  this  diflPerence  in  the  practice  to  be  adopted,  according  as  the  pile  is 
situated  above  or  below  the  margin  of  the  anus,  is  the  liabiUty  to  hasmorrhage 
in  the  one  case,  but  not  in  the  other.  The  bleeding  that  follows  the  excision  of 
an  external  pile  is  readily  arrested,  but  with  internal  piles  it  is  different ;  these 
tumours  are  not  only  more  vascular,  being  often  fed  by  a  large  central  arterial 
twig,  but  are  deeply  seated,  and  do  not  readily  admit  of  the  apphcation  of  means 
for  the  arrest  of  the  flow  of  blood  from  them.  So  difficult  is  it  to  stop  the 
bleeding  from  an  internal  pile  in  some  cases,  that  patients  have  actually  lost 
their  lives  from  this  cause  after  its  excision,  even  in  the  hands  of  some  most 
distinguished  Surgeons.  The  simple  excision  of  internal  piles  has  consequently 
been  very  properly  abandoned. 

The  Operation  for  the  Ligature  of  Internal  Piles  may  most  con- 
veniently be  conducted  in  the  following  manner.    The  patient,  having  had  his 
bowels  cleared  out  by  a  dose  of  castor-oil  on  the  day 
preceding  that  fixed  for  the  operation,  should  have  an 
abundant  enema  of  warm  water  admmistered  about  an 
hour  before  the  Surgeon  arrives  ;  and  he  should  then 
be  directed  to  sit  for  half  an  hour  on  a  bidet,  or  over 
a  pan  containing  hot  water,  bearing  doAvn 
at  the  same  time,  so  as  to  cause  the  piles 
to  protrude.    When  all  is  ready,  he  should 
be  laid  on  the  bed  on  his  left  side,  with 
the  nates  well  projecting  ;  the  Surgeon 
then  seizes  the  most  promiuent  pile  with  a 
ring-forceps  (Fig.   838)   provided  with 
catch  handles,  di'aws  it  well  forwards,  and 
ties  its  base  as  tightly  as  possible  with  a 
thin  whipcord  Ugature,  which  may  pre- 
viously have  been  rendered  more  or  less 
antiseptic  by  soaking  it  in  a  concentrated 
solution  of  iodoform  in  ether,  and  then 
drying  it.    One  pile  after  the  other  is  tied 
in  the  same  way,  until  all  that  can  be  met 
with  have  been  strangulated.    In  some  cases  the  pile  is  so  broad  at  the  base, 
that  the  ligature  will  not  include  it.    In  such  cases  some  Surgeons  employ 
transfixion ;  this  may  usually  be  done  readily  enough  by  means  of  a  njevus- 
needle,  or  by  the  instrument  represented  in  the  annexed  drawing  (Fig.  839), 
Bushe's  Needle,  which  consists  of  a  steel  shank  fixed  in  an  ivory  handle, 
and  having  its  fi-ec  end  perforated  for  the  reception  of  a  needle-eye  near  its 
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Fig.  838.— Ring 
Forceps. 


Fig.  839.— Buslie'.s  Needle- 
I'or  applying  Ligature  to 
Piles. 
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]ioint.  In  this  instrument  not  only  is  the  angle  formed  by  the  needle  and  the 
shank  a  very  convenient  one  for  passing  a  ligature  through  a  pile  inside  the 
anus,  but  more  particularly,  as  the  needle  can  be  detached,  it  may,  as  soon  as  it 
is  carried  across  the  base  of  the  tumour,  be  separated  and  so  withdrawn  more 
readily  than  it  otherwise  could.  Transfixion  of  the  pile  and  its  ligature  in 
two  halves  is,  however,  a  very  dangerous  procedure,  and  should  never  be 
had  recourse  to  if  it  can  possibly  be  avoided.  The  danger  consists  in  the 
possibility  of  a  ha3morrhoidal  vein  being  transfixed,  and  the  two  halves  then 
tied  separately.  In  this  way  the  vessel  is  left  open  and  cannot  collapse,  and 
the  risk  of  direct  septic  absorption  becomes  very  great. 

Transfixion  may  usually  be  avoided  when  the  pile  is  large  and  round,  by 
snipping  through  the  cutaneous  portion  by  means  of  curved  scissors,  thus 
leaving  a  deep  groove  for  the  reception  of  the  ligature,  which  then  constricts 
only  the  substance  and  mucous  surface  of  the  hjemorrhoid.  If  the  pile  be 
longitudinal,  it  may  be  deeply  notched  with  scissors  in  a  direction  upwards 
from  its  lower  attachment,  at  the  line  of  junction  between  the  skin  and  mucous 
membrane,  and  the  ligature  tied  in  the  groove  thus  formed.  In  whatever  way 
the  ligatures  are  applied,  care  should  be  taken  that  they  are  tied  as  tightly  as 
possible,  so  that  the  piles  may  be  effectually  strangled  at  once  ;  as  in  this  way 
they  separate  much  more  readily,  and  with  far  less  pain  to  the  patient  than  if 
loosely  tied.  When  all  the  tumours  requiring  ligature  have  been  tied,  the 
superficial  part  of  each  strangulated  pile  may  be  cut  off  with  scissors,  and  the 
stump  carefully  touched  with  chloride  of  zinc  lotion  (gr.  40  to  5]'),  care  being 
taken  to  avoid  the  surrounding  mucous  membrane.  Iodoform  in  crystal  may 
then  be  well  rubbed  into  the  raw  surface.  The  ends  of  the  threads  must  then 
be  cut  off  close,  and  the  strangulated  mass  pushed  back  into  the  bowel.  If 
there  be  any  external  piles,  these  must  now  be  cut  off' ;  for,  unless  this  be  done, 
they  become  irritated,  swollen,  and  inflamed  by  the  presence  of  the  ligatui-es, 
and  constitute  a  source  of  much  distress.  A  morphia  suppository  is  ad- 
ministered and  the  patient  must  now  return  to  bed,  and  should  keep  the  re- 
cumbent posture  until  the  ligatures  separate,  which  usually  happens  from  the 
sixth  to  the  eighth  day,  when  an  ulcerated  surface  will  be  left,  which,  how- 
ever, speedily  contracts  and  closes.  In  some  cases  this  process  may  be 
facilitated  by  the  application  of  the  nitrate  of  silver  through  a  speculum  ani. 
On  the  sixth  or  seventh  day  after  the  operation,  the  bowels  may  be  opened 
with  a  dose  of  castor-oil ;  until  then  they  should  be  kept  from  acting  by 
proper  diet  and  small  doses  of  opium. 

In  the  after-trealmeni  of  the  case,  care  must  be  taken  to  prevent  the  recur- 
rence of  those  causes  that  gave  rise  to  the  affection  in  the  first  instance.  After 
piles  have  been  tied,  more  particularly  if  they  be  seated  towards  the  anterior 
part  of  the  rectum,  there  is  frequently  great  irritation  set  up  about  the  neck  of 
the  bladder,  so  that  the  patient  experiences  difiiculty  in  passing  his  urine,  and 
sometimes  suffers  from  complete  retention  ;  a  full  dose  of  hyosoyamus  and 
nitrous  ether,  will  sometimes  relieve  this,  but  if  it  fails,  a  catheter  must  be 
passed.  In  some  cases,  where  the  external  piles  are  ver}-  large  and  vascular, 
and  the  patient  debilitated,  the  ordinary  rule  of  cutting  them  ofl"  may  advan- 
tageously be  deviated  from,  and  a  combination  of  the  treatment  by  excision 
and  ligature  be  adopted.  In  such  cases  an  incision  may  be  made  through  the 
integuments  merely,  and  then  the  piles  tied  in  the  course  of  the  groove  thus 
formed.    By  these  means  the  pain  and  constitutional  disturbance  conseciuent 
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on  the  inclusion  of  a  portion  of  the  integument  in  the  ligature  are  avoided,  at 
the  same  time  that  the  risk  of  heemorrhage  is  not  incurred. 

The  treatment  of  piles  by  hgature  is  not  altogether  devoid  of  danger  in 
persons  of  broken  constitution.  I  have  more  than  once  known  death  from 
pyemia  result  in  these  cases.  The  application  of  chloride  of  zinc  and  iodo- 
form as  above  described  is  all  we  can  do  to  lessen  this  danger. 

Smith's  Operation. — Piles  may  be  removed  with  but  little  fear  of  htemor- 
rhage  by  the  method  introduced  by  H.  Smith,  which  is  as  follows.    The  pile 


Fig.  840.— Smith's  Clamp. 


is  brought  down  and  seized  in  a  clamp  (Fig.  840),  fixed  by  a  few  turns  of  the 
screw,  and  burnt  off  with  a  cautery.  The  clamp  is  then  slowly  relaxed,  and 
should  any  bleeding  take  place  as  it  becomes  loose,  it  is  again  tightened,  and 
the  cautery  applied  once  more.  The  operation  is  usually  followed  by  less  pain 
than  the  ligature,  and  is  followed  by  equally  satisfac- 
tory results  ;  hsemorrhage  is  prevented,  and  cicatriza- 
tion facilitated. 

The  Removal  of  Piles  by  the  Galvanic 
Ecraseur  may  easily  be  effected,  the  pile  being 
drawn  down  with  ring-forceps,  and  its  base  constricted 
by  the  platinum-wire  of  the  ecraseur,  which,  being 
tightened,  cuts  off  the  projecting  mass  very  readily. 
This  treatment  is,  however,  more  troublesome,  and 
presents  no  advantages  over  the  method  by  the  clamp 
and  cautery. 

Crushing. — The  plan  of  removing  piles  by  crushing 
has  been  introduced  by  Pollock.  By  this  method  the 
htemorrhoid,  after  having  been  properly  freed  by 
snipping  with  scissors,  is  seized  in  a  pair  of  screw- 
forceps,  which  are  tightened  so  as  to  compress  the 
pile  into  a  narrow  line  at  the  part  seized — the  pro- 
jecting portion  is  then  cut  off  and  the  instrument 
removed.  Allingham  has  invented  a  clamp  (Fig. 
841)  for  this  purpose,  which  is  more  powerful  than 
the  forceps  and  very  easy  of  management. 

Caustics.  —  In  certain  kinds  of  internal  piles,  the 
application  of  nitric  acid  has  been  recommended  by  I'Mg.  s4i.-Aiiingiiaiii's  ciiimii. 
Houston  of  Dublin,  and  H.  Lee,  and  may  certainly 

Ijo  adopted  with  advantage.  It  must  not,  however,  be  applied  to  the  external 
or  to  the  intero-external  pile,  as  it  will  produce  extreme  irritation  ;  nor  can  it 
be  looked  upon  as  a  substitute  for  other  means  in  internal  piles  generally.  It 
is  especially  in  the  granular  pile,  having  an  ulcerated  surface,  that  this  mode 
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of  treatment  is  useful ;  as  in  these  cases  it  appears,  by  destroying  a  portion  of 
the  mucous  membrane,  not  only  to  cure  the  pile  to  which  it  is  applied,  but, 
by  producing  an  nicer,  to  give  rise  to  a  cicatrix,  which,  by  contracting,  con- 
solidates the  parts  in  its  vicinity,  and  so  lessens  the  relaxed  state  of  the 
rectum,  which  favours  the  hnsmorrhoidal  tendency.  The  acid  may  conveni- 
ently be  applied  through  a  glass  speculum,  having  an  aperture  on  one  side 
(Pig.  842).  This  should  be  introduced  well  oiled,  until  ,  the  pile  projects 
through  the  opening  in  it,  when  it  must  be  freely  rubbed  with  a  piece  of 
stick,  or  a  glass  rod,  or  brush,  dipped  in  the  acid  ;  the  surface  is  then  imme- 


diately wiped  with  a  piece  of  lint  saturated  with  prepared  chalk  and  water, 
and  the  instrument  removed.  Or  the  gilt  clip  (Fig.  843)  may  be  used,  so  as 
effectually  to  protect  the  neighbouring  parts  from  the  action  of  the  acid.  A 
thin  slough  separates,  leaving  a  raw  surface,  which  gradually  cicatrizes  and 
contracts.  The  application  of  the  acid  occasions  but  little  pain  when  fairly 
made  within  the  rectum  ;  but  if  a '  drop  of  it  accidentally  come  into  contact 
with  the  muco-cutaneous  surface,  a  vast  deal  of  irritation  and  inflammation  is 
excited.  This  plan  of  treatment,  though  useful  in  particular  forms  of  pile,  as 
when  the  tumour  is  granular  and  flat,  so  as  not  to  allow  of  ready  removal  by 
the  ligature,  should  not  be  practised  when  other  means  can  be  employed,  as  it 
is  by  no  means  so  certain  a  mode  of  treatment.  It  cannot  be  considered 
altogether  devoid  of  risk  ;  for  I  have  known  one  instance  in  which  fatal 
erysipelas  followed  the  cauterization  of  piles  with  nitric  acid. 

Whitehead's  Operation-  by  Excision. — In  1876  W.  Whitehead  of  Man- 
chester revived  the  abandoned  operation  of  excision  with  so  mauy  modifica- 
tions as  to  make  it  altogether  a  new  proceeding.  He  contends  that  internal 
piles  are  never  to  be  regarded  as  distinct  localised  tumours,  amenable  to  indi- 
vidual treatment,  but  are  component  parts  of  a  diseased  condition  of  the 
entire  plexus  of  veins  of  the  lower  end  of  the  rectum,  and  that  to  effect  a 
permanent  cure  the  whole  of  the  affected  mucous  membrane  with  the  diseased 
veins  shoidd  be  removed.  He  was  led  to  this  conclusion  partly  by  observing 
the  frequency  of  rela]ises  after  operations  by  the  ligature  or  caustics.  He 
maintains  that  by  his  method  of  operating,  the  objections  to  the  old 
method  of  excision  are  done  away  with,  as  all  bleeding  vessels  are  secured 
during  the  operation,  and  no  raw  surface  is  left  in  the  bowel  to  heal. 
The  operation  is  thus  perfonned.  The  patient  is  placed  in  the  lithotomy 
position,  and  the  sphincter  is  then  thoroughly  paralysed  by  digital  stretching, 
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so  that  the  hemorrhoids  may  prolapse  without  impediment.    By  the  iise^  of 
scissoi-s  and  dissecting  forceps  the  mucous  membrane  is  divided  at  its  junction 
with  the  skin  round  the  entire  circumference  of  the  bowel,  every  irregularity 
of  the  skin  being  carefully  followed,  encroaching  rather  on  the  mucous  mem- 
brane than  on  the  skin.    By  a  process  of  rapid  dissection  with  a  blunt  instru- 
ment, such  as  the  closed  scissors,  aided  by  successive  snips  where  necessary, 
the  mucous  membrane  and  attached  haemorrhoids  are  separated  from  the 
submucous  bed  on  which  they  rested  and  are  pulled  bodily  down,  the  haimor- 
rhoids  being  brought  below  the  margin  of  the  skin.    During  this  part  of  the 
operation  it  is  very  important  to  keep  close  to  the  mucous  membrane.  The 
bleeding  is  free  but  is  easily  controlled,  each  vessel  being  seized  in  forci- 
pressure  forceps  and  twisted  as  it  is  cut.    The  raw  surface  may  then  be  care- 
fully cleaned  and  dusted  lightly  with  iodoform.    The  next  step  in  the  operation 
is  to  divide  the  mucous  membrane  transversely  above  the  piles.    This  must 
be  done  gradually,  commencing  below  and  doing  the  anterior  part  last,  and 
after  each  cut  with  the  scissors  the  divided  part  of  the  mucous  membrane 
must  be  attached  by  silk  stitches  to  the  coiTesponding  part  of  the  cut  edge  of 
the  skin  of  the  anus.    If  the  whole  circumference  of  the  gut  were  divided  at 
once  the  mucous  membrane  would  retract,  and  great  difficulty  might  be  found 
in  bringing  it  down  again.    When  the  complete  ring  of  mucous  membrane 
has  been  attached  to  the  skin  of  the  anus,  a  suppository  of  two  grains  of 
belladonna  is  introduced,  the  area  of  the  wound  is  again  dusted  with  iodoform 
and  a  piece  of  oiled  lint  applied  externally  and  a  bandage.    In  highly  neurotic 
patients  Whitehead  keeps  a  bag  of  ice  in  close  proximity  with  the  rectum  for 
the  first  few  days.    He  opens  the  bowels  by  a  dose  of  castor-oil  on  the  fourth 
day,  and  allows  the  patient  to  sit  up  on  the  same  day.    Healing  almost 
invariably  takes  place  by  first  intention,  and  is  complete  by  the  tenth  day,  the 
patient  returning  to  work  in  two  weeks.    Retention  of  urine  is  an  occasional 
complication  as  in  all  other  operations  in  this  region.    Whitehead  had  in 
1887  performed  this  operation  in  300  cases  without  a  single  failure  or  a  single 
serious  complication  of  any  kind.    He  knew  of  no  case  of  relapse,  and  none 
of  strictured  anus. 

Dangers  attending  Operations  for  Piles.— The  operation  for  the 
removal  of  piles  may  be  attended  by  three  sources  of  danger.  After  excision, 
and  even  the  appUcation  of  the  ligature  or  of  nitric  acid,  erysipelas  may 
develop.  If  the  objectionable  practice  of  transfixing  the  pile  by  the  needle  be 
followed,  and  it  be  tied  in  two  separate  parts,  a  hEemorrhoidal  vein  may  thus 
be  opened,  and  its  sides  held  apart  by  the  action  of  the  ligatures,  and  thus  a 
tendency  to  direct  pysemic  infection  be  induced  ;  and  lastly,  I  have  seen  a  kind 
of  erysipelatous  colitis  follow  the  operation,  leading  to  profuse  muco-purulent 
discharge  and  high  fever.  I  have  also  in  one  case  seen  pelvic  cellulitis  set  up. 
But  all  these  various  secondary  affections  are  happily  of  rare  occurrence.^ 

A  permanently  moist  condition  of  the  skin  around  the  anus  is  not 
unfrequent,  as  the  result  of  portal  congestion  or  a  hjemorrhoidal  tendency. 
It  is  best  removed  by  the  habitual  use  of  aperient  salines,  or  of  aperient 
mineral  waters,  as  those  of  Pullna  or  Friedrichshall. 

Pruritus  Ani  is  often  an  extremely  troublesome  affection,  the  itching  and 
general  irritation  about  the  anus  being  almost  unbearable.  In  some  cases  it 
is  due  to  the  presence  of  external  piles  or  worms.  In  others  it  results  from 
the  irritation  of  the  skin  from  the  mucous  discharge  just  mentioned.  In 
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others  again  it  is  due  to  eczema.  Excess  in  alcoholic  stimulants,  habitual 
constipation,  and  other  conditions  may  give  rise  to  it ;  but  frequently  the 
most  careful  investigation  fails  to  detect  any  cause.  The  Treabmnt  must 
have  reference  to  the  cause  if  one  can  be  found.  If  there  be  an  external  pile, 
the  removal  of  it  ;  if  worms,  their  expulsion  will  probably  cure  the  condition. 
If  it  is  due  to  eczema,  boracic  acid  ointment  with  a  drachm  of  extract  of 
belladonna  added  to  each  ounce  will  frequently  bring  about  a  speedy  cure. 
If  there  is  a  mucous  discharge  the  frequent  application  of  boracic  acid  lotion 
may  give  relief.  In  some  cases  it  seems  dependent  on  gout,  and  the  treat- 
ment for  that  disease  removes  the  pruritus.  In  other  cases  arsenical 
preparations  will  be  found  useful,  together  with  the  local  application  of 
chlorinated  lotions  or  those  containing  hydrocyanic  acid.  Sometimes  tar 
applied  by  means  of  a  piece  of  oakum  gives  complete  relief,  but  in  many 
cases  nothing  succeeds. 

PBOLAPSUS  ANI. 

Prolapsus  Ani  consists  in  a  protrusion  of  the  mucous  membrane  of  the 
rectum  through  the  anal  orifice  ;  the  areolar  tissue  that  lies  underneath  it 
being  also,  in  the  majority  of  instances,  much  thickened  and  elongated.  In 
the  ordinary  prolapsus,  the  muscular  structures  of  the  gut  are  not  protruded  ; 
yet  occasionally  the  muscular  coat  descends  with  the  mucous  membrane,  an 
invagination  of  the  bowel  taking  place,  which  constitutes  a  far  more  serious 
condition.  The  former  condition  alone  is  correctly  termed  prolapsus  ani,  the 
latter  is  more  correctly  spoken  of  as  prolapsus  or  procidentia  recti.  Prolapsus 
recti  is  rarely  met  with  in  adults,  and  is  in  them  never  extensive  ;  in  children 
h  is  the  common  condition,  true  prolapsus  ani  being  very  rare.  The  prolapsus 
of  children  is,  therefore,  better  considered  separately  fi-om  that  of  adults. 

Causes  of  Prolapsus  Ani. — In  weakly  persons  generally  there  is  a  natural 
tendency  to  prolapsus  ;  the  shght  protrusion  of  the  mucous  membrane  which 
takes  place  during  defgecation  being  increased  by  any  constitutional  condition 
that  gives  rise  to  atony  of  the  muscular  system,  esioecially  if  irritation  of  the 
intestinal  mucous  membrane  be  conjoined  with  this,  as  in  dysentery,  chronic 
diarrhoea,  &c.    So,  again,  the  habitual  constipation,  often  occurring  in  persons 
of  a  relaxed  habit  of  body,  apparently  proceeding  from  want  of  power  in  the 
rectum  to  expel  its  contents,  and  requiring  constant  straining  at  stool,  pre- 
disposes to  this  affection.    It  is  especially  common  iii  those  who  labour  under 
stricture,  stone,  or  any  other  disease  about  the  urinary  organs  that  requires  a 
considerable  elfort  to  be  made  in  expelling  the  contents  of  the  bladder.  In 
persons  whose  constitution  has  been  relaxed  by  a  long  residence  in  India,  this 
disease  also  frequently  occurs.    In  other  cases,  and  indeed  most  usually,  the 
prolapsus  is  associated  witli  piles,  the  weight  and  dragging  of  the  haemorrhoids 
drawing  down  the  mucous  membrane.    This  is  especially  apt  to  happen,  when 
there  is  a  general  hemorrhoidal  tendency  about  the  anus.    In  fact,  the  causes 
of  prolapsus  may  be  summed  up  thus  :  1.  Simple  relaxation  of  tissue,  such  as 
is  met  with  in  weakly  persons  ;  2.  Sympathetic  irritation,  as  in  chronic 
tenesmus,  stone  in  the  bladder,  &c.  ;  8.  A  ha^morrhoidal  or  polypoid  condition 
of  the  mucous  membrane  of  the  rectum. 

Diagnosis.— Prolapsus  consists  in  the  protrusion  of  a  ring  of  mucous 
Jiiembrane  of  a  red  or  purplish  colour,  and  having  a  somewhat  turgid  look, 
rather  lobulated  in  shape,  and  varying  in  size  from  half  a  walnut  to  a  small 
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orange  (Fig.  844-).  The  mucous  membrane  covering  this  ring  will  be  found 
to  be  continuous  with  that  investing  the  sphincter,  and  this  constitutes  the 
mark  of  distinction  between  ordinary  prolapsus,  and  a  projecting  intussusception 
or  a  protruding  polypoid  growth.  In  prolapsus  there  is,  when  the  protrusion 
is  down,  a  dragging  and  smarting  sensation,  often  attended  with  a  good  deal 
of  spasm  about  the  neck  of  the  bladder.  In  chronic  cases,  the  anal  aperture 
appears  to  be  permanently  relaxed  ;  and,  on  introducing  the  finger  into  it,  it 
is  found  to  be  widened  and  weakened.  The  folds  of  skin  in  its  neighbour- 
hood are  relaxed  and  elongated,  radiating  from  it  as  from  a  centre  ;  they  are 
commonly  bluish,  soft,  somewhat  swollen,  and  pendulous,  and  often  the  seat  of 
a  good  deal  of  irritation.  The  protrusion  at  first  occurs  only  after  defaBcation, 
and  then  readily  goes  back  of  itself,  or  is  reduced  by  steady  pressure  upon  it ; 
after  a  time,  however,  it  will  come 
down  at  other  periods  ;  thus  it 
may  protrude  during  riding, 
walking,  or  even  standing,  and 
is  returned  with  much  difficulty. 

Strangulation  of  the  prolapsus 
may  occasionally  occur,  if  it  be 
allowed  to  protrude  for  a  con- 
siderable length  of  time  without 
a  proper  attempt  being  made  to 
push  it  back.  It  then  becomes 
swollen  and  livid,  with  great  pain 
and  tenesmus,  discharges  a  fetid 
ill-conditioned  pus,  and  may 
eventually  fall  into  a  sloughy  state,  and  thus  separating,  undergo  a  spon- 
taneous cure. 

There  is  a  form  of  prolapsus  that  arises  from  complete  atony  of  the  levator 
and  sphincter  ani  muscles.  For  this  nothing  can  advantageously  be  done  by 
operation.    Palliation  by  simple  support  is  the  sole  treatment. 

Treatment. — The  treatment  of  prolapsus  may  be  said  to  be  palliative  and 
curative.  The  Palliative  Treatment  consists  in  the  ilrst  place  in  reducing 
the  tumour  when  protruded.  This,  in  ordinary  circumstances,  the  patient  does 
for  himself  ;  but,  if  it  become  congested,  it  requires  the  help  of  the  Surgeon 

•  to  put  it  back.  This  may  occasionally  be  readily  done  by  making  the  patient 
lie  on  his  side  or  lean  over  the  back  of  a  chair  ;  and  then  greasing  the 
mass  with  some  oil,  seizing  it  with  a  soft  towel,  and  gradually  compressing  it, 
working  it  back.  It  may  be  kept  up  by  wearing  a  belt  with  a  pad  and  elastic 
support.  Olive-shaped  pewter  pessaries  are  occasionally  employed,  with  the 
view:  of  preventing  the  protrusion  ;  but  I  have  never  seen  them  of  any  service, 
the  sphincter  being  usually  too  relaxed  to  keep  them  up,  and  their  pressure 
appearing  to  excite  irritation. 

The  regulation  of  the  bowels  is  as  important  in  prolapsus  as  in  piles.    It  is 

•  usually  best  done  by  the  administration  of  those  laxatives  that  have  been 
recommended  for  the  latter  disease.  It  is  a  good  plan  in  prolapsus  to  get  the 
patient  to  have  his  daily  motion  at  bed-time  instead  of  at  the  usual  hour  in 

.the  morning  ;  the  recumbent  position  and  the  uniform  temperature  of  the 
bed  preventing  the  irritation  of  the  sphincter  and  spasm  of  the  anal  muscles 
that  commonly  continue  for  some  time  after  the  reduction  of  the  prolapsus, 
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and  which  are  a  source  of  great  discomfort  ^vhen  occurring  in  the  early  part  of 
the  day. 

Curative  Treatment. — The  relaxation  of  the  mucous  membraiie  of  the 
rectum  that  essentially  constitutes  prolapsus  may  often  be  obviated  by  astrin- 
gent injections  or  suppositories.  The  best  injection  is  that  of  the  sulphate  of 
iron,  in  the  strength  of  from  one  to  three  grains  in  an  ounce  of  water,  thrown 
up  in  small  quantities  suflficient  for  the  bowel  to  retain.  In  mild  cases  of 
prolapsus,  conjoined  with  a  relaxed  state  of  the  raucous  membrane  of  the 
rectum  and  relaxation  of  the  sphincter,  the  use  of  the  iron  injection  will  be 
found  particularly  beneficial,  at  the  same  time  that  the  action  of  the  bowels  is 
regulated  by  means  of  an  electuary  taken  in  the  morning  or  at  night.  By 
thus  giving  tone  to  the  bowel,  at  the  same  time  that  constipation  is  prevented, 
the  disease  will  occasionally  undergo  a  cure,  provided  it  be  not  associated  with 
any  affection  in  other  organs. 

In  those  cases  in  which  the  prolapsus  is  hEemorrhoidal  or  ]Dolypoid,  the  pro- 
trusion being  dragged  down  by  the  weight  and  strain  of  the  pile  or  polypus, 
the  same  treatment  must  be  adopted  as  has  been  recommended  for  the  latter 
disease  ;  and  usually,  after  the  ligature  and  removal  of  the  pile  or  polypus,  the 
prolapsus  will  be  cured.  In  slight  cases  of  prolapsus,  in  which  the  disease 
appears  rather  to  be  owing  to  the  relaxation  of  the  sphincter  and  of  the 
tissues  external  to  it,  the  muco-cutaneous  integument  hanging  in  loose  folds 
around  the  anus,  considerable  benefit  will  commonly  result  from  snipping  off 
these  pendulous  flaps  of  skin  ;  the  cut  surface  that  is  left  cicatrizing,  and  by 
its  contraction  bracing  up  the  part,  and  thus  preventing  its  further  protrusion. 
These  pendulous  flaps  are  best  removed  with  curved  knife-edged  scissors  in  a 
direction  radiating  from  the  anal  orifice. 

When  the  prolapsus  is  considerable,  and  the  ordinary  palliative  treatment 
after  a  proper  trial  fails  in  effecting  a  cure,  it  will  be  necessary  to  remove  the 
protruded  mucous  membrane  by  operation.  This  may  be  done  by  the  applica- 
tion of  the  ligature,  or  by  the  clamp  and  cautery.  Whitehead's  operation  is 
well  suited  to  these  cases. 

Application  of  Ligature. — The  patient  should  be  prepared  in  the  same 
way  as  for  the  operation  for  piles  (p.  946).  If  the  prolapsus  is  not  protruding 
it  can  readily  be  made  to  do  so  by  dilating  the  anus  with  the  fingers.  A 
portion  of  the  protruding  bowel  may  then  be  seized  with  a  pair  of  broad- 
ended  forceps,  such  as  are  represented  in  Fig.  838,  drawn  well  forwards  and 
firmly  tied  with  a  strong  piece  of  whip-cord.  A  similar  process  is  then  re- 
peated on  the  opposite  side  of  the  anus.  Should  there  be  any  difficulty  on 
account  of  the  shape  of  the  protrusion  in  ligaturing  the  base  firmly,  this  may 
be  obviated  by  transfixing  it  with  a  hEemorrhoidal  needle,  and  tying  it  on  each 
side.  I  think,  however,  that  it  is  better,  if  possible,  to  avoid  doing  this.  If 
the  protrusion  be  very  large  the  ligatures  should  not  be  made  to  include  too 
much,  lest  the  muscular  coat,  or  perhaps  even  the  serous,  have  also  descended, 
and  should  be  accidentally  included,  or  lest  a  stricture  of  the  bowel  should 
follow  the  operation.  The  ends  of  the  ligature  must  then  be  cut  short,  the 
whole  protrusion  returned  into  the  bowel,  the  external  flaps  of  skin  cut  ofi", 
and  a  morphia  suppository  introduced  into  the  bowel.  The  after-treatment  is 
the  same  as  in  ligature  of  piles.  This  operation  always  effects  a  pennanent  cure. 

The  operation  by  the  clamp  and  cautery  and  Whitehead's  operation  are 
performed  in  the  same  way  as  for  piles. 
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Should  a  prolapsus  become  strangulated,  it  would  be  necessary  to  try  to 
reduce  it  through  the  spbincter  by  the  employment  of  the  taxis  ;  if  this  cannot 
readily  be  accomplished,  free  incisions  may  be  made  into  it  ;  if  it  be  not  re- 
duced, it  will  slough  away,  and  thus  undergo  permanent  cure._ 

Prolapsus  of  the  Rectnm.-As  before  stated  this  is  rare  m  adults  and  is 
seldom  extensive.  It  can  only  be  suspected  when  the  amount  extruded  from 
the  anus  is  very  large.  In  children,  on  the  other  hand,  a  prolapsus  almost 
invariably  includes  the  whole  of  the  coats  of  the  bowel.  It  presents  a  smooth 
red  surface  and  projects  usually  for  some  distance  from  the  anus  As  mucli 
as  si:f  or  seven  inches  have  been  known  to  be  extruded.  It  has  before  been 
pointed  out  that  intussusception  commencing  at  the  ileo-caacal  valve  may  reach 
the  anus  and  actually  project  from  it.  In  this  condition  the  valve  itselt  forms 
the  apex  of  the  protrusion.  If  the  intussusception  occur  m  the  rectum  it 
may  still  more  readily  project  from  the  anus.  These  conditions  are  easily 
distinguished  from  prolapsus  of  the  rectum,  for  in  the  latter  condition  the 
mucous  membrane  covermg  the  protruded  gut  is  continuous  with  the  skm 
at  the  margin  of  the  anus,  while  in  an  intussusceptiou  the  finger  can  be 
passed  into  the  bowel  by  the  side  of  the  projecting  invagination.  Prolapsus 
of  the  rectum  is  seldom  much  swollen  and  very  rarely  becomes  strangulated. 

The  Causes  of  prolapsus  of  the  rectum  in  children  are  various.  It  is  com- 
mon in  connection  with  dysenteric  diarrhoea,  especially  in  weakly  children. 
The  irritation  of  worms  is  one  of  the  most  frequent  causes.  Polypus  of  the 
rectum  is  an  occasional  cause,  and  is  easily  recognized  by  the  protrusion  of  the 
tumour  with  the  bowel.  Stone  in  the  bladder  is  most  frequently  accompanied 
in  children  by  some  protrusion  of  the  bowel  during  the  straining  to  pass  water. 
On  the  other  hand  an  extensive  prolapsus  may  cause  irritation  of  the  bladder 
in  a  male  child  and  thus  simulate  stone. 

Treatment.— As  the  protrusion  consists  of  the  whole  bowel,  it  is  evident 
that  any  operative  interference  would  be  accompanied  by  a  wound  of  the 
peritoneum,  and  is  consequently  not  advisable.  Superficial  cauterization  and 
removal  of  pieces  of  mucous  membrane  have  been  recommended,  but  they  are 
never  necessary.  In  the  vast  majority  of  cases  the  tendency  to  prolapsus 
speedily  disappears  if  the  cause  be  removed.  Tonic  medicines,  especially  iron, 
regulation  of  the  bowels  by  mild  aperients  and  the  administration  of  a  mode- 
rate quantity  of  unstimulating  food  will  soon  relieve  it  if  due  merely  to  weak- 
ness. If  worms  are  present  salt  and  water  or  quassia  injections  will  soon  get 
rid  of  them.  If  there  is  any  urinary  disturbance  the  child  should  be  sounded 
for  stone,  the  removal  of  which  will  at  once  cure  the  prolapsus.  The  pro- 
lapsed bowel  should  in  all  cases  be  bathed  with  cold  water  and  then  reduced 
by  gentle  pressure  with  some  oiled  rag.  A  pad  supported  by  a  T-bandage  will 
often  aid  in  preventing  the  descent  of  the  bowel.  Should  it  become  strangu- 
lated, a  condition  of  extreme  rarity,  an  attempt  must  be  made  to  reduce  it  by 
pressure,  but  if  this  fails  it  must  be  allowed  to  slough  off,  while  opium  is 
administered  to  relieve  pain  and  arrest  any  action  of  the  bowels.  In  this  way 
it  may  safely  separate  without  the  occurrence  of  peritonitis. 

Protrusion  of  an  Ovarian  Cyst  from  the  Anus  occurred  in  a  unique 
case  recorded  by  Stocks  of  Salford.  The  cyst,  which  was  the  size  of  a  cocoa- 
nut,  was  removed  by  incision  through  the  coats  of  the  bowel,  which  were 
forced  out  before  the  tumour  ;  and  after  the  wound  had  healed,  the  gut  was 
returned. 
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SECONDARY  DISEASES  OP  THE  URINARY  ORGANS  ARISING 
PROM  SURGICAL  CAUSES.  -PYEMIA  AND  SEPTICEMIA 
IN  URINARY  DISEASES. 

The  great  majority  of  cases  of  stone  in  the  bladder,  stricture  of  the  urethra, 
cystitis  secondary  to  paralysis,  retention  from  enlarged  prostate,  tumours  of 
the  bladder,  and,  in  short,  of  every  disease  tending  to  hinder  the  escape  of 
urine  from  the  bladder,  or  to  induce  chronic  inflammation  of  that  organ, 
terminate,  if  not  relieved,  by  giving  rise  to  fatal  disease  of  the  kidneys  This 
fact  alone  is  sufficient  to  make  the  study  of  the  secondary  affections  of  the 
kidney  of  the  greatest  importance  to  the  Surgeon  ;  and  the  obscurity  which 
surrounds  their  diagnosis,  and  the  general  impotence  of  treatment  intended  for 
their  relief,  render  the  subject  worthy  of  the  fullest  investigation. 

Morbid  Conditions  of  the  Bladder.— If  we  examine  a  case  in  which 
death  has  occurred  from  one  of  the  above-named  diseases,  we  find  that  the 
mucous  membrane  of  the  bladder  shows  signs  of  both  recent  and  old  inflam- 
mation. The  recent  is  indicated  by  the  swollen  and  softened  condition  of  the 
mucous  membrane,  and  the  intense  purple  of  the  summits  of  the  rug£e,  and 
possibly  by  patches  of  ulceration,  the  ulcerated  surfaces  being  often  covered  bv 
a  thick  slough  closely  resembling  a  diphtheritic  membrane.  The  old  inflamma- 
tion is  indicated  by  the  dark  slate-grey  pigmentation  which  affects  the  greater 
part  of  the  mucous  membrane,  and  which  has  resulted  from  repeated  attacks 
of  intense  congestion,  in  which  red  blood-corpuscles  have  become  extravasated, 
and,  after  breaking  up  and  becoming  absorbed,  have  left  their  pigment  behind 
them.  The  muscular  wall  of  the  bladder  is  found  to  be  hyjwrirophied,  or  not, 
according  to  circumstances.  If,  in  order  to  expel  the  urine,  it  have  been  called 
upon  to  make  a  greatly  increased  pressure  on  its  contents,  the  hypertrophy 
will  be  very  marked.  If  the  obstruction  to  the  flow  of  urine  have  been  of  a 
valvular  nature,  as  is  often  the  case  in  enlarged  prostate,  then  (liJafaiion  of  the 
bladder  will  greatly  exceed  the  hypertrophy  of  the  muscular  walls.  It  may, 
therefore,  always  be  supposed,  when  great  hypertrophy  with  contraction  of  the 
bladder  is  fomid,  that  increased  difficulty  existed  in  expelling  the  urine,  but 
the  increased  power  of  the  bladder  proved  equal  to  the  occasion.  When  dila- 
tation is  found  combined  witli  hypertrophy,  we  must  conclude  that  increiised 
power  was  required  to  expel  the  urine,  but  tlic  increase  of  muscular  tissue  was 
not  quite  suffic;ient,  and  that  the  bladder  suffered  frequently  from  over-disten- 
sion. When  dilatation  alone  is  found  with  scarcely  any  hypertrophy,  we  know 
either  that  the  bladder  has  been  paralysed  or  atonic,  or  that  the  obstruction  to 
the  exit  of  urine  was  valvular  in  nature,  so  that  increased  force  applied  to  the 
contents  of  the  bladder  could  only  shut  the  valve  more  closely  ;  and  over-dis- 
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tension,  with  such  aa  amount  of  stretching  of  the  neck  as  to  render  the  valve 
incompetent,  was  the  only  means  by  which  urine  could  be  passed  without 
artificial  aid.  This  last  condition  is  peculiar  to  prostatic  disease,  and  some  cases 
of  tumour  of  the  bladder.  In  all  cases  of  great  •  hypertrophy,  the  bundles  of 
muscular  fibres  form  ridges  on  the  surface,  giving  rise  to  the  condition  known 
as  fasciciilaiion.  In  many  cases  in  which  great  pressure  has  frequently 
existed  in  the  bladder,  either  from  the  forcible  contraction  of  its  hypertrophied 
walls  on  the  contained  urine,  or  from  simple  over-distension  from  retention 
arising  from  a  valvular  obstruction  in  the  prostate,  the  mucous  membrane 
becomes  thrust  between  the  bundles  of  muscular  fibres,  so  forming  pouches 
called  sacculi.  These  sacculi  are  most  frequent  in  the  posterior  part  of  the 
bladder,  and,  in  most  cases,  their  walls  are  composed  merely  of  mucous  mem- 
brane and  peritoneum.  Sometimes,  however,  a  layer  of  muscular  fibres  is 
also  found.  These  sacculi  form  pouches  in  which  putrid  urine  accumulates 
and  frequently  gives  rise  to  inflammation  of  the  mucous  membrane,  sometimes 
ending  in  ulceration,  and  possibly  perforation  of  the  bladder.  Much  more  often 
it  gives  rise  to  attacks  of  local  peritonitis,  and  portions  of  intestine  may  thus 
become  adherent  to  the  bladder. 

The  causes  which  give  rise  to  an  increased  demand  for  force  in  expulsion  of 
the  urine,  and  consequently  to  hypertrophy  of  the  bladder,  are  various.  The 
most  common  is  perhaps  obstruction  in  the  urethra  from  stricture.  In  some 
cases  it  may  arise  from  an  irregular  enlargement  of  the  prostate  in  which  the 
obstruction  is  not  valvular  in  character.  Villous  growth  and  other  tumours 
of  the  bladder  may  call  for  increased  force,  from  partially  obstructing  the 
orifice  of  the  urethra.  Chronic  cystitis,  from  the  alteration  it  produces  in  the 
character  of  the  urine,  always  causes  more  or  less  hypertrophy.  Stone  in  the 
bladder  causes  obstruction  to  the  flow  of  urine,  partly  mechanically  and  partly 
by  the  chronic  cystitis  to  which  it  usually  gives  rise.  The  thick  ropy  mucus 
of  chronic  cystitis  undoubtedly  offers  very  considerable  obstruction  to  the  flow 
of  urine.  All  these  causes,  therefore,  may  give  rise  to  more  or  less  hyper- 
trophy. There  is  no  evidence  that  mere  frequency  of  action  plays  any 
important  part  in  the  production  of  hypertrophy.  In  the  few  recorded  cases 
in  which  there  was  great  ft-equency  of  micturition  with  healthy  urine  in  cases 
of  calculous  or  tubercular  pyelitis,  no  mention  is  made  of  any  marked  hyper- 
trophy. 

There  is  every  reason  to  believe  that  hypertrophy  of  the  bladder  plays  a 
very  important  part  in  the  production  of  kidney  disease.  In  no  case,  as  the 
result  of  obstruction  to  the  exit  of  urine  from  the  bladder,  do  we  find  the 
valves  of  the  ureters  incompetent.  In  the  simple  dilatation  from  valvular 
obstruction  in  the  prostate,  they  are  closed  more  firmly  than  natural.  No 
regurgitation  takes  place,  but  of  course  the  pressure  in  the  ureters  and  kidneys 
will  be  increased,  while  the  bladder  is  over-distended.  In  hypertrophy  of  the 
w«,lls,  we  find  also  a  certain  amount  of  obstruction  to  the  entrance  of  urine 
into  the  bladder,  as  the  ureter  has  to  pass  obliquely  through  the  thickened 
wall,  and  is  doubtless  often  pressed  on  by  thickened  bands  of  fibi-es.  The 
swelling  of  the  mucous  membrane  at  the  orifice  of  the  ureter  in  an  inflamed 
bladder  probably  adds  to  this  obstruction.  Here  then,  although  tliere  may  be 
no  over-distension  of  the  bladder,  there  is  increased  pressure  in  the  ureters  and 
kidneys,  the  force  of  secretion  remaining  unaltered  while  obstraction  to  the 
onward  flow  is  offered  by  the  narrowed  orifices  of  the  ureters.    The  degree  of 
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obstruction  offered  by  a  hypertrophied  bladder  varies  much,  as  it  is  not  un- 
common to  find  considerable  thickening  of  the  wall  of  the  bladder  without 
any  marked  signs  of  pressure  in  the  ureters  or  kidneys.  In  cases  of  villous 
tumour  of  the  bladder,  one  ureter  and  kidney  only  may  be  found  to  be  affected, 
and  it  will  then  be  seen  that  the  growth  implicates  the  orifice  of  that  ureter. 
In  others,  both  sides  may  be  equally  aftected,  and  both  orifices  healthy,  but  it 
will  then  be  found  that  the  growth  has  obstructed  the  neck  of  the  bladder, 
and  that  the  signs  of  pressure  in  the  ureters  and  kidneys  are  due  to  hyper- 
trophy or  over-distension  of  the  bladder. 

Diseased  Conditions  of  the  Ureters  and  Pelvis  of  the  Kidney. — 
In  such  cases  as  we  have  been  considering,  three  chief  forms  are  met  with  : 

1.  The  results  of  simple  over- distension  without  acute  inflammation  :  2.  Acute 
inflammation  without  signs  of  over-distension  :  3.  A  combination  of  the  two. 
Simple  chronic  over-distension  leads  to  dilatation  of  the  ureter  and  pehds  of 
the  kidney,  with  some  thickening  of  their  walls.  The  thickening  is  in  part 
due  to  hypertrophy  of  the  muscular  coat  of  the  ureter,  and  in  part  to  fibroid 
overgrowth  of  the  submucous  tissue.  The  mucous  membrane  is  of  an  opaque 
white  colour,  and  free  from  pigmentation  or  ulceration.  At  the  same  time 
that  the  ureter  becomes  dilated,  it  is  often  increased  somewhat  in  length,  and 
is  more  or  less  tortuous,  and  not  unfrequently  irregular  pouch-like  dilatations 
occur.  The  dilatation  is  sometimes  so  great  that  the  ureter  resembles  a  piece 
of  small  intestine.  In  inflammation  of  the  ureter  and  of  the  pelvis  of  the 
kidney,  we  find  the  mucous  membrane  swollen  and  softened,  of  an  intense  red 
colour,  and  frequently  showing  patches  of  a  slate-grey,  resulting  from  previous 
attacks,  as  in  the  bladder.  Ulceration  is  not  uncommon,  and  often  the  ulcers 
are  coated  with  a  tenacious  slough  like  a  diphtheritic  membrane.  The  urine 
contained  in  such  a  m-eter  and  pelvis  is  often  ammoniacal  and  abominably 
foetid,  and  mixed  with  much  pus  and  mucus.  There  is  every  reason  to  believe 
that  this  is  a  consequence  of  extension  of  decomposition  fi-om  the  urine  in  the 
bladder  to  that  in  the  ureter.  The  severity  and  acuteness  of  the  inflammation 
in  the  ureter  are  probably  due  to  the  irritation  of  this  foul  and  decomposing 
urine.  But  it  by  no  means  foUows,  because  the  urine  in  the  bladder  is 
decomposing,  that  the  same  condition  extends  up  the  ureter.  In  the  great 
majority  of  cases,  the  extension  of  decomposition  to  the  pelvis  occurs  late  in 
the  disease,  and  acts  as  the  final  cause  of  death,  by  exciting  acute  inflammation 
in  the  kidney.  This  extension  does  not  take  place  on  account  of  any 
incompetence  of  the  valves  or  regurgitation  of  urine,  as,  on  testing  the  valves 
in  such  cases  they  will  be  found  to  be  compecent.  It  probably  creeps  through 
the  orifice  of  the  ureter,  by  means  of  the  tenacious  mucus  secreted  fi'om  the 
pelvis  and  ureter,  irritated  by  over-distension.  This  adheres  to  the  mucous 
surface  and  forms  a  stagnant  layer  in  which  decomposition  may  extend 
upwards.  If  after  washing  out  a  bladder  with  Condy's  fluid,  or  some  other 
antiseptic,  the  first  urine  that  enters  from  the  ureters  and  flows  fi'om  the 
catheter  be  ammoniacal.  the  condition  of  the  patient  is  always  serious,  as  the 
decomposition  has  spread  from  ttie  liladder  to  the  pelvis  of  the  kidney,  where 
no  local  means  can  reach  it. 

Morbid  Conditions  of  the  Kidney. — The  conditions  found  in  the  kidney 
itself  vary  considerably.  They  may  be  divided  as  follows  :  1.  Changes  result- 
ing from  pressure  by  obstruction  to  the  entrance  of  urine  into  the  bladder  : 

2.  Acute  interstitial  -inflammation  :  3,  Acute  interstitial  inflammation  with 
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scattered  abscesses  :  4.  The  results  of  former  acute  or  subacute  attacks  from 
which  the  patient  has  recovered. 

1.  The  Results  of  Pressure. — A  case  lately  occurred  at  University  College 
Hospital,  which  afforded  an  opportunity  of  examining  the  uncomplicated  effects 
of  pressure  with  great  advantage.    The  ureters  had  been  pressed  upon  by  two 
enormous  sacculi,  which  projected  from  the  bladder  immediately  behind  the 
trigone.    The  bladder  was  much  dilated  and  hypertrophied,  but  the  cause  of 
disease  was  uncertain.    There  were  no  signs  of  old  or  recent  cystitis,  and  no 
iustrument  had  been  passed  during  life.   In  this  case  both  ureters  were  greatly 
dilated,  and  the  pelvis  on  each  side  was  expanded  so  as  to  contain  many  ounces 
of  fluid.    The  kidneys  were  somewhat  increased  in  size,  and  before  being 
opened  felt  like  great  thick-walled  bags  of  fluid  giving  all  over  a  distinct  sense 
of  fluctuation.    On  being  cut  open,  each  presented  the  following  appearances. 
The  capsule  was  tough  and  opaque,  and  separated  with  difficulty  from  the 
kidney-substance,  slightly  tearing  it  in  so  doing,  and-  leaving  the  surface  coarse 
and  irregular.    The  surface  was  uniformly  pale,  and  whitish  in  colour.  No 
trace  of  the  pyramids  was  to  be  seen,  but  where  each  should  have  been  was  a 
deep  hollow  lined  with  a  smooth  membrane  continuous  with  that  lining  the 
pelvis  of  the  kidney.    The  cortex  was  of  about  normal  thickness,  but  in  some 
parts  thinner  than  natural ;  it  was  somewhat  tough  in  consistence,  and  pre- 
sented a  uniform  opaque  whitish  tint.    The  whole  kidney  was  thus  converted 
into  a  great  sacculated  bag,  composed  on  one  side  of  the  dilated  and  thickened 
pelvis,  and  on  the  other  of  the  expanded  cortex.    There  were  no  signs  of  past 
or  present  acute  inflammation.    On  microscopic  examination  of  a  section  of 
the  cortex,  the  chief  change  noticeable  was  an  abundant  small  round-celled 
infiltration  of  the  intertubular  tissue  of  the  kidney.   Every  tubule  was  separated 
from  its  neighbours  by  rapidly  growing  young  connective  tissue,  crowded 
with  small  round  cells,  and  this,  by  pressing  on  the  vessels,  had  given  rise  to 
the  pale  colour  above  noted.    The  new  growth  was  most  abundant  round  the 
Malpighian  bodies,  the  capsules  of  which  were  greatly  thickened ;  so  much  so, 
that  in  many  the  vessels  had  been  strangled  and  obliterated.    The  amount  of 
change  was  not  uniform,  the  new  growth  being  more  abundant  in  some  parts 
than  in  others.    The  tubules  themselves  showed  no  great  signs  of  change. 
They  were  shghtly  dilated  in  some  parts,  and  the  epithelium  looked  as  if 
flattened  by  pressure,  but  in  other  respects  it  was  perfectly  healthy.    This  case 
shows  that  uncomplicated  tension  from  partial  obstruction  of  the  ureter  gives 
rise  to  a  gradual  absorption  of  the  pyramids,  and  to  a  condition  of  interstitial 
inflammation  of  the  kidney,  probably  varying  in  severity  with  the  degree  and 
acuteness  of  the  obstruction.    In  more  extreme  cases  than  that  above  de- 
scribed, the  atrophy  of  the  cortex  becomes  much  more  advanced,  till  nothing 
may  be  left  but  a  layer  of  kidney-substance  not  thicker  than  a  shilling.  It 
is  interesting  to  note,  that  in  the  case  above  described  the  secretion  of  urine 
was  abundant,  its  specific  gravity  was  1009,  and  it  was  free  from  albumen  and 
casts.    It  is  also  evident  that,  if  such  a  kidney  as  this  were  exposed  to  any 
additional  source  of  irritation,  more  acute  inflammation  incompatible  with  life 
would  readily  be  set  up. 

2.  Acute  Diffuse  Interstitial  Inflammation. — In  this  condition  the 
kidney  is  soft  and  swollen.  The  capsule  is  opaque,  and  small  vessels  are  seen 
ramifying  in  it.  It  separates  easily,  but  tears  the  kidney-substance  in  so  doing. 
The  surface  of  the  kidney  is  coarse  and  irregular.    The  colour  of  the  surface  is 
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mottled,  the  greater  part  being  usually  of  a  pale  yellowish  tint  intermixed  with 
jjurple  patches.  Sometimes  the  mottling  is  very  fine,  almost  granular.  The 
venous  stars  always  seen  on  the  surface  of  the  kidney  are  injected,  and  .show 
out  prominently.  On  section,  the  cortex  is  found  to  be  abnormally  soft,  and 
to  present  the  same  mottled  colour  as  the  surface.  Sometimes  the  part  of  the 
cortex  corresponding  to  one  pyramid  may  present  a  more  uniformly  pale 
appearance  than  that  belonging  to  another.  Small  yellowish  spots,  looking  like 
minute  collections  of  pus, maybe  present,  which  are, however,  on  section  found 
to  be  solid,  though  very  soft.  The  pyramids  are  usually  intensely  injected,  and 
contrast  strongly  with  the  paler  cortex.  Pale  streaks  can  often  be  seen  running 
parallel  to  the  straight  tubules.  These  are  most  frequent  in  those  cases  in 
which  the  pelvis  is  filled  with  putrid  urine.  The  pelvis  is  found  in  some  cases 
free  from  any  signs  of  acute  inflammation,  though  more  frequently  it  is  much 
affected  and  filled  with  foul  urine  and  mucus.  The  appearances  here  described 
are  often  conjoined  with  the  signs  of  pressure  mentioned  above,  varying  from 
mere  flattening  to  complete  destruction  of  the  pyramids.  The  microscope 
shows  that  this  condition  is  a  mere  exaggeration  of  that  found  as  the  result 
of  simple  pressure.  The  change  is  chiefly  and  primarily  interstitial,  but  the 
small-cell  growth  is  so  abundant  as  in  many  parts  to  press  upon  and.  even 
destroy  the  tubules,  areas  being  found  in  which  nothing  but  crowds  of  small 
round  cells  can  be  seen.  These,  when  large,  form  the  small  yellowish  spots 
visible  to  the  naked  eye.  It  requires  only  an  increased  intensity  of  the  inflam- 
mation and  a  softening  of  these  spots  to  convert  them  into  minute  abscesses. 
As  in  the  form  of  interstitial  nephritis  first  mentioned,  the  cell-infiltration  is 
most  marked  round  the  Malpighian  bodies.  The  change  is  rarely  uniform 
throughout  the  kidney.  It  varies  in  degree  usually  in  every  field  of  the 
microscope,  and  parts  may  be  found  apparently  almost  healthy.  The  epithe- 
lium throughout  the  kidney  is  usually  swollen  and  granular,  and  readily 
washes  out  in  preparing  the  specimen,  but  it  does  not  choke  the  tubules  as  in 
acute  catarrhal  nephritis.  In  very  acute  cases,  small  round  cells,  similar  to 
those  outside  the  tubules,  are  seen  in  the  lumen  of  the  tube  surrounded  by 
epithelium.  These  have  probably  found  their  way  in  from  the  outside,  and,  if 
washed  on  by  the  secretion  from  above,  would  appear  as  pus-cells  in  the  urine. 
The  vessels  are  often  seen  to  be  gorged  with  blood,  and  occasionally  minute 
haemorrhages  are  present.  It  is  not  always  easy  to  distinguish  this  form  of 
disease  by  the  unaided  eye,  as,  from  the  pallor  caused  by  the  pressure  on  the 
vessels  from  the  small-cell  infiltration,  it  closely  resembles  the  fatty  kidney  or 
some  cases  of  catarrhal  nephritis.  The  microscope  alone  can  decide  the 
question  with  certainty.  Even  in  such  a  kidney  the  secretion  of  urine  may 
be  moderately  abundant.  In  a  case  at  University  College  Hospital,  the  patient 
excreted  over  .300  grains  of  urea  on  the  last  day  of  his  life. 

3.  Acute  Interstitial  Nephritis  with  Scattered  Abscesses. — (Suppu- 
ration of  the  kidney — suppurative  nephritis  :  when  accompanied  by  pyelitis — 
pyelo-nephritis  (Rayer).)  This  is  usually  fovmd  in  conjunction  with  that 
form  of  acute  pyelitis  in  which  the  pelvis  of  the  kidney  is  filled  with  putrid 
urine,  pus,  and  mucus,  but  is  by  no  means  ccmstantly  so.  In  one  case  which 
was  observed  at  University  College  Hospital,  both  kidneys  were  equally  riddled 
with  abscesses,  but  in  one  the  pelvis  was  acutely  inflamed  and  filled  with  foul 
urine,  while  in  the  other  it  was  free  from  disease,  and  the  urine  it  contained  was 
acid,  and  without  unpleasant  smell.    The  kidney  is  generally  swollen  and  en- 


ACUTE  INTERSTITIAL  NEPHRITIS  WITH  ABSCESSES.  961 


larged.  The  fafc  surrounding  it  is  usually  abnormally  adherent  to  the  capsule. 
The  capsule  is  thick  and  opaque,  and  marked  by  ramif orm  vessels,  showing- 
clearly  on  the  surface.  It  separates  easily,  but  in  so  doing  tears  the  kidney- 
substance.  The  surface  of  the  kidney  presents  a  more  or  less  mottled  appear- 
ance. The  chief  tint  is  the  same  as  in  the  diffuse  form  just  described,  and  is, 
in  fact,  due  to  the  existence  of  the  same  condition  ;  but  scattered  here  and 
there,  usually  in  groups,  are  bright  yellow  spots,  surrounded  by  a  dark  red 
areola,  and  varying  in  size  from  a  pin's  head  to  a  split  pea  (Fig.  847).  On 
cutting  into  these  yellow  spots,  each  is  found  to  contain  a  drop  of  pus.  These 
minute  abscesses  are  usually  grouped  in  areas  corresponding  to  that  part  of 
the  cortex  which  belongs  to  a  single  pyramid.  If  now  a  section  be  made  of 
the  kidney,  the  points  of  suppuration  will  not  be  found  to  be  limited  to  the 
surface.  Often  they  are  continued  down  towards  a  pyramid,  and  are  con- 
nected with  a  yellow  streak  running  parallel  to  the  straight  tubules  as  far  as 
the  papilla,  or,  if  that  have  been  partly  destroyed  by  pressure,  as  far  as  the 
point  at  which  the  tubules  open  into  the  pelvis.    This  condition  is  not 


Fig.  S4a. — Acute.  Interstitial  Nephritis  :  Scattered  Abscesses.    Margin  of  abscess  to  tlie  riglit. 
Malpigliian  body  in  the  middle.    Onmparatively  healtliy  tubules  with  inter-tubular 
cell-iniiltration,  to  the  left. 


invariable,  as  sometimes  the  abscesses  are  perfectly  isolated,  and  show  no  con- 
nection whatever  with  the  pyramidal  portion  of  the  kidney.  Occasionally  one 
or  more  of  the  abscesses  may  burst  beneath  the  capsule,  separating  it  from  the 
kidney,  and,  giving  rise  to  farther  suppuration,  may  include  the  whole  organ 
in  a  large  collection  of  pus.  This  form  of  kidney,  which  is  perhaps  that  most 
frequently  met  with  in  the  post-mortem  room,  is  often  conjoined  with  the 
signs  of  pressure,  absorption  of  the  pyramids,  and  dilatation  of  the  pelvis. 
The  microscope  shows  that  in  this  form  the  appearances  are  essentially  the 
same  as  in  the  last ;  the  chief  change  being  the  accumulation  of  crowds  of 
small  round  cells  in  the  intertubular  substance,  the  degree  of  cell-infiltration 
varying  in  almost  every  field  of  the  microscope.  At  the  point  at  which  an 
abscess  is  forming,  or  at  the  margin  of  one  already  formed,  the  crowds  of  small 
round  cells  are  seen  to  press  upon  the  tubules,  separating  them  widely,  and 
squeezing  their  walls  together  (Fig.  845).  Then  the  wall  becomes  indistinct ; 
then  only  a  few  epithelium-cells  can  be  recognized  in  the  crowd  of  leucocytes ; 
lastly,  nothing  but  leucocytes  can  be  seen,  and  a  little  nearer  the  centre  the 
intercellular  substance  becomes  fluid,  the  cells  float  free,  and  pus  is  thus 
formed.  The  red  areola  is  not  found  to  be  due  to  extravasation,  although 
hiBinorrhages  may  exist  scattered  through  such  a  kidney.    The  yellow  streaks 
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in  the  pyramids  are  found  to  be  due  to  a  similar  condition  of  intertubular 
cell-infiltration.  Sometimes  clots  may  be  seen  in  the  vessels  of  the  pyramids. 
These  are  probably  secondary  to  the  inflammation  of  the  parts  surrounding 
the  vessels.  As  in  the  former  variety,  small  round  cells  may  be  found  in  the 
tubules  as  well  as  outside  them.  The  epithelium  is  usually  much  swollen,  and 
sometimes  desquamating  and  choking  the  tubules  (Fig.  84G),  but  this  is  only 
in  those  areas  in  which  the  interstitial  inflammation  is  most  advanced.  In 
others  it  may  appear  ahnost  healthy.  In  the  pyramidal  portion  of  the  kidney 
many  of  the  large  tubes  are  found  to  have  lost  their  epithelium  by  desquama- 
tion. This  form  of  kidney  merges  into  the  diffuse  variety,  the  sohd  yellowish 
spots  before  mentioned  representing  points  which,  had  the  patient  lived 
longer,  might  have  softened  into  abscesses.  Klebs,  many  years  ago,  described 
the  presence  of  microscopic  organisms  in  the  suppurating  kidney,  but  the 
means  of  observation  were  at  that  time  so  imperfect  that  considerable  doubt 


Fig.  846.— Acute  Interstitial  Nephritis  :  Condition  Fi^'.  S47. — A.  Group  of  Abscesses  on  Surface  of 

of  Epithelium.  kidney,    b.  Vertical  Section  of  the  same. 


existed  as  to  the  correctness  of  the  statement,  more  especially  as  he  described 
a  micrococcus  subsequently  developing  a  branching  mycelium — a  form  of 
growth,  the  existence  of  which  was  to  say  the  least  improlDable.  Later  obser- 
vations by  Koch,  with  improved  methods  of  staining,  have  clearly  demonstrated 
the  fact  that,  in  every  case  of  disseminated  suppuration  of  the  kidney,  colonies 
of  micrococci  are  found  scattered  throughout  the  gland,  distending  and 
obstructing  the  urinary  tubules.  These  micrococci  are  similar  to  those  found 
in  putrid  urine,  and  are  believed  to  be  the  ferment  to  which  the  change  is 
due.  The  abscesses  of  the  kidney  thus  arising  in  acute  suppurative  nephritis 
must  not  be  confounded  with  those  seen  in  ]\vfemia.  These  are  usually  larger, 
are  more  distinctly  wedge-shaped,  and  sometimes  surrounded  by  a  zone  of. 
hfemorrhage.  They  are  always  in  the  cortex,  and  the  pyramids  show  no  signs 
of  disease.  Pyelitis  is  absent,  but,  as  before  stated,  it  may  be  wanting,  or 
feebly  marked  in  cases  of  genuine  interstitial  nephritis,  secondary  to  affections 
of  the  bladder.  Koch  has,  moreover,  pointed  out  an  important  microscopic 
distinction.  Micrococci  are  found  in  the  pysemic  kidney  as  well  as  in  pyelo- 
nephritic  kidney  ;  but  in  the  former  they  are  in  the  vessels,  especially  in  the 
Malpighian  loops,  while  in  the  latter  they  are  in  the  tubules.  Microscopic 
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oxaminafcion  of  a  pjEemic  kidney  further  shows  an  absence  of  the  general 
diffused  inflammation  characteristic  of  the  ordinary  septic  kidney. 

4.  Effects  of  Former  Attacks  from  which  the  Patient  has  He- 
covered. — It  is  possible  that  the  kidney  may  undergo  extensive  intertubular 
change,  and  yet,  if  the  cause  be  removed,  the  inflammatory  gi'owth  may  be 
completely  absorbed,  and  the  organ  regain  its  normal  condition.  Moi'e  com- 
monly, however,  the  new  growth  undergoes  a  development  into  fibrous  tissue, 
a  change  corresponding  exactly  to  that  which  occurs  in  the  cicatrization  of  a 
granulating  sore,  and  accompanied  by  a  similar  jDrocess  of  contraction.  Thus 
we  get  an  increase  in  the  intertubular  connective  tissue,  and  at  the  same  time 
a  contraction  and  induration  of  the  whole  organ,  so  much  so  that  it  is  sometimes 
reduced  to  less  than  a  quarter  of  its  normal  bulk.  If  the  pyramidal  portion 
have  undergone  absorption,  this  is  never  repaired,  but,  as  its  function  seems 
merely  that  of  a  duct,  its  loss  is  of  no  great  moment.  In  a  kidney  of  this 
kind  we  find  the  fat  adherent  to  the  capsule,  and  the  capsule  to  the  gland-tissue. 
It  strips  off  with  difiiculty,  and  is  thick  and  opaque.  The  surface  of  the  kidney 
is  irregular,  granular,  or  perhaps  even  puckered  by  cicatrices.  Scattered  over 
the  surface  in  most  cases  are  numerous  small  cysts.  These  are  supposed  to  be 
due  to  the  strangulation  of  the  tubules  by  the  fibrous  growth.  The  colour  is 
usually  dark  and  somewhat  red,  with  numerous  small  dilated  veins  showing  on 
the  sm-face.  On  section,  the  cortex  will  be  found  to  be  greatly  thinned,  being 
sometimes  not  thicker  than  a  shilling.  The  pyramids,  unless  absorbed  from 
previous  pressure,  are  but  little  altered.  The  whole  organ  is  of  a  leathery 
toughness  which  is  quite  peculiar.  The  pelvis  may  be  pigmented  from  previous 
infiammation.  The  microscope  shows  a  great  increase  of  the  intertubular 
tissue  which  is  of  a  dense  fibroid  character.  The  tubules  vary  in  size ;  some 
are  strangulated  and  compressed,  others  are  dilated  above  the  strangulation. 
Many  of  the  Malpighian  corpuscles  are  obliterated,  leaving  merely  capsules 
containing  the  remains  of  the  obliterated  vessels.  The  capsules  of  aU  the 
Malpighian  bodies  are  greatly  thickened.  The  epithelium  may  be  flattened 
by  pressure,  or  normal.  The  small  arteries  usually  show  some  hypertrophy 
of  their  muscular  coats.  Such  a  kidney  as  this  may  undergo  a  second  attack 
of  acute  inflammation,  and  we  then  find  a  combination  of  the  form  of  the 
contracted  kidney  with  the  colour  and  softness,  and  possibly  the  scattered 
abscesses,  of  the  acute  variety.  It  will  be  seen  from  the  above  description 
that  this  form  of  kidney  differs  in  no  way  to  the  naked  eye  from  the  ordinary 
granular  contracted,  or  gouty  kidney.  We  do  not,  however,  find  the  general 
changes  associated  with  that  disease.  In  a  case  which  lately  occurred  at 
University  College  Hospital,  in  which  this  condition  Avas  well  marked  as  the 
result  of  stricture  of  the  urethra,  there  was  no  hypertrophy  of  the  heart,  and 
no  change  could  be  recognized  in  the  walls  of  the  small  vessels  in  other  parts. 

Causes  of  Interstitial  Inflammation. — The  following  may  be  stated  as 
the  causes  which  in  vai'ying  degree  take  part  in  the  j^roduction  of  interstitial 
inflammation  of  the  kidney  :  1.  Tension;  2.  Reflex  irritation  of  the  kidney ; 
?>.  The  presence  of  septic  matter  in  the  pelvis  and  the  invasion  of  the  kidney 
by  septic  organisms.  Each  of  these  acting  singly  may  induce  serious  disease, 
or  perhaps  even  cause  death  ;  but  we  seldom  see  such  cases.  More  often  two 
at  least  are  in  action. 

1.  Tension. — -It  has  been  shown  before  how  this  is  induced  by  any  obstruc- 
tion to  the  free  entrance  of  urine  into  the  bladder.    Every  practical  Surgeon 
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is  acquainted  with  the  fact  that  tension  is  one  of  the  most  powerful  irritantf? 
to  vvhich  the  living  tissues  can  be  exposed.  In  the  liver,  Wickham  Legg  and 
others  have  shown  that  ligature  of  the  bile-duct  causes  interstitial  hepatitis. 
In  the  kidney,  no  recorded  case  is  to  be  found  of  suppuration  occurring  as  the 
result  of  simple  tension ;  but  in  all  cases  in  which  evidence  of  tension  exists, 
that  is  to  say,  dilated  ureter  or  pelvis  of  the  kidney,  or  some  source  of 
sudden  obstruction  as  a  more  or  less  impacted  calculus,  subacute  interstitial 
inflammation  will  be  found.  It  seems  almost  as  if  the  new  cell-growth  were  a 
conservative  change  intended  to  strengthen  the  tubules  to  resist  the  increased 
pressure.  However  this  may  be,  a  kidney  in  this  condition  is  in  a  state  in 
which  a  httle  further  irritation  from  any  cause  may  huriy  it  on  to  fatal  and 
acute  inflammation. 

2.  Reflex  Irritation  of  the  Kidney. — Mechanical  injuries  to  the  neck 
of  the  bladder  or  posterior  part  of  the  urethra,  and  probably  diseases  of  these 
parts  in  which  constantly  recurring  irritation  is  present,  re-act  upon  the 
kidney  through  the  influence  of  the  nervous  system.  It  is  needless  here  to 
attempt  any  explanation  of  the  exact  manner  in  which  this  takes  place,  as  it 
would  be  merely  a  matter  of  speculation ;  but  a  few  facts  may  be  given  as 
proof  of  the  assertion.  It  is  well  known  that  several  cases  are  on  record,  in 
which  death  has  occurred  from  suppression  of  urine  following  the  simple 
introduction  of  a  catheter,  the  post-mortem  examination  showing  a  condition 
of  intense  congestion  of  the  kidney.  Again,  patients  with  stone  in  the  bladder 
occasionally  die  from  acute  inflammation  of  the  kidney,  often  accompanied 
by  suppuration,  after  the  operation  of  lithotrity.  Cases  of  this  kind  have 
occurred  in  which  the  cystitis  was  not  increased  by  the  operation,  in  which 
the  decomposition  of  urine  remained  unchanged,  and  no  altered  circumstance 
existed,  except  the  mechanical  injury  of  the  passage  of  the  instrument,  to 
account  for  the  sudden  supervention  of  acute  nephritis.  In  these  cases  signs 
of  chronic  disease,  which  has  been  rendered  acute  by  the  additional  iri-itation, 
are  always  present.  Lastly,  a  few  cases  have  been  observed  at  University 
College  Hospital  after  operations  for  stricture,  with  the  view  of  ascertaining 
if  any  change  could  be  found  in  the  urine  as  the  direct  result  of  the  operation. 
In  three  cases  of  Holt's  dilatation,  the  urine  was  found  to  be  free  from  blood, 
or  to  contain  no  more  than  coald  be  accounted  for  by  the  operation,  during 
the  first  hour  or  hour  and  a  half  after  the  operation,  and  then  to  become 
gradually  more  and  more  bloody  for  another  hour  or  hour  and  a  half,  and  after 
that  to  become  gradually  free  from  blood.  In  one  case  there  was  almost  total 
suppression  for  the  first  hour  and  a  half,  followed  by  very  bloody  urine.  In 
one  case  of  internal  urethrotomy,  during  the  first  hour  the  urine  flowed  away 
in  great  quantities,  and  was  almost  free  from  blood.  For  the  next  six  hours 
it  was  passed  in  moderate  quantity,  and  was  very  darkly  tinged  with  blood. 
In  all  four  cases,  there  was  reason  to  behevc  that  the  blood  came  from  the 
kidney.  It  occurred  after  the  ha3morrhage  from  the  wound  would  have  ceased ; 
it  was  uniformly  mixed  with  the  urine,  and  free  from  clots.  These  cases  are 
of  course  insufficient  in  number  for  any  conclusions  to  be  drawn  from  them  ; 
but,  as  far  as  they  go,  they  tend  to  show  that,  in  ail  cases  of  operation  on  the 
urethra,  there  is  a  miniature  representation  of  that  intense  congestion  of  the 
kidney  which  is  found  in  cases  of  death  from  suppression  of  urine  after  simple 
catheterisra.  Possibly  in  some  cases  the  dilatation  of  the  vessels  is  preceded 
by  a  contraction  of  longer  or  shorter  duration,  giving  rise  to  the  suppression 
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noted  above.  In  a  healthy  kidney  such  an  attack  of  acute  hyperaemia  soon 
passes  off  and  does  no  harm ;  but,  supposing  the  kidney  to  be  ah-eady  diseased, 
the  subacute  condition  may  readily  become  acute  and  terminate  fatally. 
Repeated  attacks  of  such  hypercemia,  which  probably  result  from  the  irritation 
of  a  stone,  or  passing  urine  through  a  bad  stricture,  would  in  all  probability 
be  alone  sufficient  to  lead  to  a  chronic  interstitial  change  in  the  kidney.  It 
is  a  matter  of  observation,  that  fatal  affections  of  the  kidney  scarcely  ever 
result  from  operations  performed  on  the  penile  portion  of  the  urethra. 

3.  The  presence  of  Septic  Matter  in  the  Pelvis  of  the  Kidney. — 
This  plays  the  most  important  part  in  producing  the  final  acute  condition 
which  so  often  kills  the  patient.  In  the  first  place,  the  mere  presence  of  such 
an  iiTitating  substance  as  ammoniacal  urine  in  the  pelvis  of  a  kidney  already 
diseased,  would  certainly  intensify  the  existing  inflammation.  It  seems 
probable,  however,  that  in  many  cases  the  septic  matter  thus  pent  up  at  some 
degi'ee  of  pressure  (for  the  thick  mixture  of  mucus,  pus,  and  urine  cannot 
pass  the  valves  of  the  ureter,  already  somewhat  obstructed  by  the  swollen 
mucous  membrane  and  perhaps  by  a  hypertrophied  or  distended  bladder,  so 
readily  as  healthy  urine)  becomes  absorbed  by  the  lymphatics  of  the  kidney, 
a,nd  thus  gives  rise  to  a  diffuse  inter  tubular  inflammation  rapidly  running  on 
to  suppuration.  This  would  account  for  the  pale  streaks  seen  running  in 
many  cases  parallel  to  the  straight  tubules  in  the  pyramids,  and  expanding 
in  the  cortex.  The  presence  of  the  micrococci  in  the  tubules  may  also  be 
taken  as  e^adence  that  the  decomposition  of  the  urine  may  extend  far  into  the 
kidney-substance  from  the  pelvis.  Probably  this  condition  alone  is  sufficient 
to  account  for  many  cases  of  acute  suppurative  nephritis,  but  it  must  be 
remembered  that  suppuration  of  the  kidney  does  occur,  occasionally,  in  cases 
in  which  the  urine  in  the  pelvis  is  free  from  decomposition.  George  Johnson 
suggests  that  the  scattered  abscesses  may  occasionally  be  due  to  rupture  of  the 
tubules  and  local  extravasations  of  urine,  and  Goodhart  has  suggested  the 
possible  connection  between  erysipelas  and  suppuration  of  the  kidney. 

The  most  important  observations  on  this  point  are,  however,  those  lately 
published  by  J.  Lindsay  Steven.  He  confirmed  the  statement  of  Ludwig 
that  the  superficial  lymphatics  of  the  kidney  are  continuous  with  those  of  the 
ureter,  and  these  again  with  the  lymphatics  of  the  bladder.  By  forcibly 
injecting  the  ureter  the  coloured  fluid  can  be  made  to  pass  into  the  lymphatic 
vessels  on  the  surface  of  the  kidney,  and  to  a  certain  extent  into  the  inter- 
tubular  tissue  of  the  cortex.  It  is  easy  to  understand,  therefore,  how  micro- 
organisms and  their  products  can  find  their  way  from  a  diseased  pelvis  or 
ureter  to  the  cortical  surface  of  the  kidney  without  passing  up  the  urinary 
tubules,  and  also  that  in  ulceration  of  the  mucous  membrane  from  septic 
cystitis  a  similar  extension  may  take  place  from  the  bladder  to  the  cortex  of 
the  kidney  without  the  mucous  membrane  being  seriously  implicated.  This 
explains  those  cases  in  which  multiple  abscesses  are  found  in  the  cortex  of  the 
kidney  without  foul  urine  being  present  in  the  ureter  and  pelvis.  Steven  con- 
firmed his  views  by  demonstrating  the  micrococci  in  a  case  of  septic  cystitis 
with  suppurating  kidney,  in  the  superficial  lymphatics  of  the  bladder,  ureter, 
and  in  the  capsule  and  cortex  of  the  kidney. 

Symptoms  of  Kidney-Disease  in  Surgical  Affections  of  the  Genito- 
urinary Organs. — Simple  dilatation  of  Ilia  kidney,  although  a  condition 
seriously  endangering  the  success  of  any  operation  on  the  uiinary  organs,  gives 
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rise  to  remarkably  few  symptoms ;  and  it  is  surprising  to  what  an  extent  the 
structure  of  the  kidney  may  be  damaged  by  chronic  interstitial  nephritis  arising 
from  this  cause  without  interfering  in  any  noticeable  degree  with  tlie  patient's 
health.  It  gives  rise  to  no  oedema,  no  marked  anasmia,  and  no  alteration  in 
the  functioii  of  the  skin.  The  most  characteristic  feature  is  probably  an 
increase  in  the  quantity  of  urine,  with  a  diminution  in  the  specific  gravity. 
In  a  case  lately  in  University  College  Hospital,  the  patient  passed  five  pints  of 
urine  daily  with  a  specific  gravity  of  1003  or  1004.  In  all  cases  in  Avhich  it  is 
desirable  to  ascertain  the  condition  of  the  kidneys,  the  urine  should  be  collected 
for  the  whole  day,  and  the  specific  gravity  taken.  If  the  quantity  be  large  and 
the  specific  gravity  low,  chronic  interstitial  nephritis  may  be  suspected.  The 
quantity  of  albumen  is  always  small,  and  it  may  be  absent  altogether.  At 
most,  only  a  few  hyaline  casts  can  be  found,  and  often  no  renal  epithelium. 
The  excretion  of  urea  is  usually  in  sufficient  amount,  as  the  quantity  of  urine 
makes  up  for  the  low  specific  gravity.  If  the  primary  disease  give  rise  to  much 
pus  and  mucus,  or  to  a  little  blood,  the  difficulties  of  diagnosis  are  greatly 
increased,  and  reliance  must  then  be  placed  solely  on  the  qaantity  and  specific 
gravity,  and  even  these  may  prove  deceptive.  It  is  rarely  possible  to  gain 
much  information  by  feeling  the  kidney.  There  is  no  tenderness,  and  it  is 
seldom  sufficiently  enlarged  for  the  Surgeon  to  form  any  conclusion  as  to  its 
condition. 

Subacute  interstitial  nephritis  gives  rise  to  more  evident  symptoms.  The 
patient  is  weak  and  languid,  and  slowly  but  steadily  emaciates.  He  loses  his 
appetite  and  has  occasional  attacks  of  nausea,  though  rarely  actual  vomiting. 
His  tongue  is  furred  and  has  a  tendency  to  become  dry,  and  occasionally 
there  is  thirst.  There  is  no  tenderness  over  the  kidney.  There  may  be  occa- 
sionally a  slight  feeling  of  chilhness,  seldom  actual  rigors.  The  temperature 
wiU  be  found  to  be  slightly  elevated,  especially  at  night  ;  and  for  this  reason,  in 
any  doubtful  case,  it  is  essential  to  obtain  the  evening  temperature,  as  in  the 
morning  it  may  fall  to  normal.  It  seldom  rises  above  101°  F.  The  urine  is 
abundant  and  usually  of  low  specific  gravity,  but  by  no  means  always  so.  It 
is  seldom  possible  to  find  casts  or  to  judge  of  the  amount  of  albumen,  as  this 
form  of  disease  usually  accompanies  bladder-affections,  which  fill  the  urine 
with  pus  or  mucus,  as  chronic  cystitis,  stone,  and  stricture.  At  most,  only  a 
few  renal  epithelium  cells  and  possibly  a  hyahne  cast  or  two  could  be  found. 
This  condition  may  last  for  weeks  or  even  months,  the  patient  gi-adually  be- 
coming weaker  and  weaker,  until  he  is  carried  off  by  some  intercurrent  disease, 
or  dies  of  pure  exhaustion.  More  commonly  however,  an  acute  attack  super- 
venes on  the  subacute,  cither  spontaneously  or  as  the  result  of  some  surgical 
interference,  and,  rapidly  ending  in  suppuration  of  the  kidney,  terminates 
fatally.  On  the  other  hand,  the  symptoms  often  gradually  subside,  the  tem- 
perature becomes  normal,  and  the  patient  gains  strength.  The  improvement 
usually  coincides  with  some  diminution  of  the  local  irritation  at  the  primary 
seat  of  disease,  such  as  results  from  rest  in  bed  in  a  case  of  stone,  or  from  the 
cleansing  of  a  foul  bladder.  As  the  symptoms  are  somewhat  indefinite,  it  is 
often  difficult  to  say  how  much  is  due  to  renal  mischief  and  how  much  to  the 
primary  affection  ;  but  wherever  we  find  a  dry  tongue,  a  persistent  nocturnal 
elevation  of  temperature,  loss  of  appetite,  general  weakness  and  emaciation, 
we  ought  to  make  every  attempt  to  get  rid  of  these  symptoms  before  under- 
taking any  serious  surgical  procedure,  such  as  the  treatment  of  stricture. 
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lithotomy,  or  lithotrity,  the  irritation  of  which  might  start  the  smouldering 
iuflammation  into  activity. 

Acute  interstitial  and  suppurative  nephritis  gives  rise  to  much  more  manifest 
symptoms,  often  supervening  on  those  just  described.  The  attack,  which  is 
often  induced  by  some  surgical  procedure  although  it  may  commence  spon- 
taneously, begins  Avith  a  severe  rigor,  followed  by  profuse  sweatmg.  The 
temperature  may  rise  to  105°  F.  or  106°  F.  After  the  rigor  it  falls,  but 
remains  somewhat  above  normal.  The  rigors  and  sweating  may  be  repeated 
more  than  once.  The  tongue  becomes  rapidly  dry,  red,  and  fissured,  looking 
like  a  piece  of  broiled  ham,  and  sordes  accumulate  on  the  teeth.  There  are 
complete  loss  of  appetite,  and  rapid  emaciation  ;  nausea  is  almost  a  constant 
symptom,  and  actual  vomiting  is  common.  Diarrhoea  may  occur.  The 
patient  soon  siuks  into  a  heavy  drowsy  state,  often  with  contracted  pupils,  so 
that  the  condition  may  closely  resemble  that  of  opium  poisoning.  He  can  be 
roused  and  answers  rationally  if  spoken  to,  and  in  most  cases  complains  of 
httle  pain  or  discomfort.  The  temperature  now  usually  falls,  sometimes  below 
normal,  and  the  skin  feels  cold  and  clammy.  In  this  form,  there  is  usually 
some  tenderness  on  pressing  firmly  in  the  region  of  the  kidneys.  As  the  case 
progresses,  muttering  delirium  sets  in,  followed  by  more  complete  insensibility, 
but  it  rarely  reaches  a  condition  of  absolute  coma.  Convulsions  are  extremely 
rare.  There  is  no  oedema  at  any  time.  The  urine  varies  much.  It  usually 
becomes  more  or  less  bloody,  and  in  rare  cases  is  suppressed ;  much  more 
frequently  a  considerable  quantity  is  passed  up  to  the  time  of  death.  It 
is  usually  in  such  a  state  from  decomposition  and  the  presence  of  pus,  blood, 
and  mucus,  as  to  render  accurate  chemical  and  microscopical  investigation 
impossible.  Pus-cells  are  constantly  present,  but  whether  they  come  from  the 
kidney  or  the  bladder  in  any  particular  case  cannot  be  ascertained,  unless  they 
are  found,  as  in  rare  cases  they  are,  in  the  form  of  pus-casts.  In  some  anomalous 
cases,  diarrhoea  forms  a  very  prominent  symptom.  In  one  case  that  occurred 
in  University  College  Hospital,  the  stools  exactly  resembled  those  of  typhoid 
fever,  and  the  post-mortem  examination,  in  addition  to  suppuration  of  the 
kidney,  showed  ulceration  of  the  lower  part  of  the  small  intestine. 

The  duration  of  an  acute  attack  as  above  described,  when  terminating 
fatally,  varies  from  a  few  days  to  a  couple  of  weeks.  In  favourable  cases,  even 
after  very  marked  symptoms,  such  as  the  rigors,  dry  tongue,  vomiting,  and 
diarrhoea,  the  patient  may  slowly  recover.  The  immediate  cause  of  death 
seems  to  be  poisoning  by  absorption  of  the  septic  matter  from  the  kidney 
rather  than  uraemia.  Certainly  the  mode  of  death  differs  greatly  from  that 
of  acute  Bright's  disease,  the  profound  coma  and  convulsions  being  very  rarely 
present. 

The  Diagnosis  has  to  be  made  from  pyasmia,  peritonitis,  typhoid  fever,  and 
ague.  From  pyaamia  the  diagnosis  is  somewhat  difficult,  the  most  important 
points  being  the  vomiting,  the  absence  of  secondary  abscesses,  the  drowsy 
state  into  which  the  patient  soon  falls,  and  the  fact  that  the  temperature  often 
remains  below  normal  for  days  before  death.  The  vomiting  and  extreme 
illness  may  resemble  the  low,  diffuse,  painless  form  of  peritonitis  sometimes 
seen  in  affections  of  the  bladder,  but  the  vomiting  has  not  the  pumping  character 
of  that  in  peritonitis,  and  the  elevation  of  temperature  for  the  first  few  days 
is  unlike  that  form  of  peritonitis  in  which  the  temperature  is  persistently 
low.    Suppurating  kidney  can  resemble  typhoid  fever  only  in  rare  cases,  and 
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the  absence  of  spots,  and  the  temperature  will  usually  serve  to  distinguish 
them.  In  the  case  above  mentioned,  the  temperature  was  below  normal  for 
three  weeks  before  death.  From  ague,  the  disease  is  diagnosed  by  the  absence 
of  the  complete  intermission  after  the  sweating  stage  ;  but  it  must  be  always 
remembered  that  patients  who  have  suffered  from  ague  arc  singularly  liable  to 
attacks  of  fever  after  any  operation  on  the  urinary  organs. 

Uretliral  Fever  or  Uraemic  Fever.— This  term  has  been  somewhat  loosely 
used  to  signify  a  rigor  followed  by  sweating,  and  more  or  less  prolonged 
elevation  of  temperature,  consequent  on  some  operation  on  the  urinary  oi'gans, 
or  possibly  arising  spontaneously.  It  will  be  seen  at  once  that  this  definition 
includes  acute  interstitial  nephritis,  as  above  described,  and  also  pyemia. 
When  a  patient  has  been  said  to  have  died  of  "  urethral  fever,"  one  of  these 
two  conditions  has  been  invariably  found,  although  no  Surgeon  would  inten- 
tionally include  pya3mia  under  urethral  fever.  It  is  probable  that  the  real 
nature  of  the  affection  is,  at  least  in  the  great  majority  of  cases,  a  disturbance 
of  the  circulation  in  the  kidney,  or  some  interference  with  its  function,  due  to 
reflex  irritation  from  the  passage  of  the  instrument,  as  before  described  in 
speaking  of  the  sources  of  irritation  to  the  kidney.  That  it  is  not  due  to 
absorption  of  urine  from  a  wound  in  the  urinary  passages,  is  evident  from  the 
fact  that  rigors  are  rare  after  lithotomy,  and  are  not  common  in  extravasation 
of  urine,  and  that  wounds  of  the  urethra  anterior  to  the  scrotum  scarcely  ever 
give  rise  to  them.  This  view  of  the  renal  origin  of  "  urethral  fever "  is 
supported  by  Malherbe,  in  his  treatise  on  UrEemic  Fever,  as  he  would  caU  it. 
It  is  difficult  to  obtain  direct  proof,  but  further  knowledge  might  be  gained  by 
carefully  examining  hour  by  hour  the  quantity  and  quality  of  the  urine  secreted 
after  any  urethral  or  vesical  operation,  and  at  the  same  time  accurately 
observing  the  changes  in  temperature,  even  when  the  rigor  does  not  occur. 
Malherbe  states  that  the  temperatm-e  rises  in  almost  every  case  ;  and  in  one  of 
the  four  cases  of  stricture  mentioned  before,  the  temperature  rose  to  100-3°  F. 
three  hours  after  the  operation,  when  the  urine  became  bloody.  It  fell  to 
99-2°  F.  when  the  blood  disappeared  ;  but  three  hours  afterwards  a  little  more 
blood  showed  itself,  and  the  temperature  rose  to  100-3°  F. 

Sir  Andrew  Clark  has  suggested  the  quaint  name  of  "  catheter-fever," 
for  those  cases  in  which,  shortly  after  the  commencement  of  the  habitual  use 
of  a  catheter,  obscure  febrile  symptoms  set  in  gTadually,  terminating  frequently 
in  death.  The  symptoms  most  commonly  develop  about  a  week  after  habitual 
catheterism  has  been  commenced,  and  almost  invariably  in  those  cases  in  whicli 
it  is  rendered  necessary  by  enlargement  of  the  prostate  or  atony  of  the 
bladder  with  partial  retention  of  urine.  With  the  ordinary  symptoms  of 
febrile  disturbance  there  is  a  diminution  of  the  specific  gravity  of  the  urine 
and  in  the  amount  of  solids  excreted  by  the  kidney.  There  are  at  the  same 
time  but  moderate  symptoms  of  cystitis.  The  symptoms  may  gradually  pass 
off,  or  the  patient  may  die  exhausted  at  the  end  of  three  or  four  weeks.  At 
the  post-mortem  examination  it  is  said  that  the  kidneys  are  found  perfectly 
healthy,  and  no  definite  organic  change  is  jDresent  to  account  for  death.  Sir 
Andrew  Clark  is  inclined  to  attribute  the  fever  to  repeated  disturbance  of  the 
nervous  system  by  the  passage  of  the  instrument.  The  attention  drawn  to 
this  subject  by  Sir  Andrew  Clark  cannot  fail  to  be  productive  of  further  in- 
vestigation and  increased  knowledge  concerning  it,  but  it  remains  to  be  seen 
how  many  cases  will  be  left  to  be  included  under  the  name  of  "  catheter- 
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fever  "  after  the  elimination  of  chronic  septicsemia  and  pyaemia,  and  all  cases 
of  chronic  or  sub-acute  interstitial  inflammation  aggravated  by  the  reflex 
irritation  of  the  passage  of  instruments. 

Prognosis. — The  prognosis  in  acute  afiections  of  the  kidney,  secondary  to 
bladder  disease,  is  always  grave  ;  but  even  the  most  unpromising  cases  may 
recover.  Vomiting,  delirium,  partial  insensibility,  and  a  very  dry  tongue,  are 
all  bad  signs.  A  marked  diminution  of  the  quantity,  and  much  blood  in  the 
urine,  are  unfavourable  symptoms. 

Treatment.^ — Prevention  is  of  course  first  to  be  aimed  at.  No  patient 
should  therefore  be  submitted  to  an  operation  on  the  urinary  organs  except 
in  cases  of  necessity,  without  a  careful  examination  of  the  whole  day's  urine 
as  to  specific  gravity,  the  presence  and  quantity  of  albumen,  and  the  micro- 
scopic appearances.  If  possible,  the  temperature  should  be  observed  night 
and  morning  for  two  or  three  days.  If  any  suspicion  arise  as  to  the  condition 
of  the  kidneys,  that  operation  should  be  selected,  when  practicable,  which 
gives  rise  to  least  irritation.  Soft  instruments  should  be  employed  instead  of 
metal,  and  a  sufficient  interval  allowed  between  their  use.  Above  all,  any 
treatment  calculated  to  cause  cystitis,  or  to  give  rise  to  decomposition  of  the 
urine,  should  be  avoided.  As  there  can  be  no  doubt  that  the  causes  of 
decomposition  are  often  introduced  into  the  bladder  by  catheters  or  other 
instruments,  these  should  be  kept  scrupulously  clean  and  be  washed  before  and 
after  use  in  carbolic  lotion  (1  in  40)  ;  they  should  be  greased  with  carbolic 
acid  and  oil  (1  to  10).  If  decomposition  already  exist  in  the  urine,  it  should 
if  possible  be  arrested  by  washing  out  the  bladder  with  some  antiseptic,  for 
which  purpose  quinine  and  diluted  sulphuric  acid,  in  the  proportion  of  gr.  ij. 
and  m.  ij.  to  an  ounce  of  water,  will  be  found  very  efficacious  ;  or,  better  still, 
10  grains  of  iodoform  to  4  ounces  of  water,  and  ^ss.  of  mucilage.  If  the 
cause  of  the  renal  mischief  be  stricture  of  the  urethra  or  stone,  some  operation 
must  of  course  be  undertaken  ;  but  if  the  temperature  be  elevated,  or  there  be 
other  signs  of  renal  disease,  it  should  be  delayed  until  an  attempt  has  been 
made  by  rest  and  other  remedies  to  bring  the  kidneys  into  a  healthy  state. 
If  after  a  few  days  no  improvement  be  seen,  and  it  seem  probable  that  the 
disease  is  kept  up  by  the  presence  of  the  stone  or  stricture,  further  delay  is 
useless  ;  and,  choosing  the  least  severe  and  irritating  procedure,  the  Surgeon 
must  operate  at  once. 

The  treatment  of  well-marked  interstitial  nephritis  is  extremely  unsatisfac- 
tory. If  there  be  any  tenderness  in  the  loins,  dry  cupping  may  be  of  service. 
The  bowels  should  be  well  acted  on  by  purgatives,  and  the  skin  by  hot-air 
baths,  to  relieve  the  kidneys  as  much  as  possible.  Heroic  operations  under- 
taken during  acute  nephritis  in  the  hope  of  removing  the  cause,  are  almost 
always,  if  not  invariably,  fatal.  Quinine  and  opium  have  been  recommended 
for  the  prevention  of  the  rigors  that  frequently  follow  catheterism  or  other 
operations  on  the  urinary  organs.  Opium  is  probably  of  service,  but  must  be 
'given  with  great  caution  if  any  symptoms  of  uraemic  poisoning  exist;  but 
quinine  has  not,  according  to  most  who  have  tried  it,  proved  of  any  use.  A 
pure  milk-diet  will  usually  be  found  the  best  in  all  cases  if  the  patient  can 
take  it ;  stimulation  must  be  regulated  on  general  principles. 

Pyaemia  and  Septicsemia  in  Diseases  of  the  Urinary  Organs. — 
These  conditions  are  not  uncommonly  the  cause  of  death  after  operations 
on  the  urinary  passages.    Their  general  symjptoms  and  pathology  have  been 
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already  fully  described  ;  but  a  few  words  on  the  peculiarities  they  manifest 
Nvhen  secondary  to  aifections  of  the  urinary  organs  may  not  be  out  of 
place  here. 

Pysemia  may  assume  the  ordinary  rapid  course  of  embolic  pyemia,  witli 
secondary  abscesses  in  the  viscera  ;  but  this  is  not  of  very  frequent  occur- 
rence. Should  it  occur,  softening  thrombi  will  usually  be  found  in  the 
prostatic  plexus  or  in  the  vesical  branches  of  the  internal  ihac  vein.  More 
commonly  visceral  abscesses  are  wanting,  the  secondary  seats  of  suppuration 
being  most  frequently  the  joints  and  subcutaneous  tissue.  In  such  cases  tlu- 
prognosis,  though  bad,  is  not  hopeless,  as  the  disease  may  assume  a  chronic 
form,  and  the  patient  may  recover  after  long  suffering,  possibly,  with  one  or 
more  joints  stiffened. 

Septica3mia  may  appear  under  the  forms  of  septic  poisoning  and  septic 
infection.  Poisoning  from  the  absorption  of  the  chemical  products  of  putre- 
faction is  probably  the  immediate  cause  of  death  in  many  of  those  cases  in 
which  the  bladder,  ureters,  and  pelves  of  the  kidneys  are  filled  with  foul 
decomposing  urine  and  mucus.  Its  symptoms  present  nothing  peculiar. 
Septic  infection  may  be  assumed  to  be  the  cause  of  death  in  those  cases  in 
which  there  is  febrile  disturbance  of  varying  severity,  preceded  or  not  by  a 
rigor,  and  ending  in  death  from  exhaustion  in  a  period  of  from  a  few  days  to 
a  fortnight  or  three  weeks,  and  in  which  at  the  jjost-mortem  examination  a 
definite  source  of  infection  can  be  found,  without  the  presence  of  such  an 
accumulation  of  putrid  matter  in  the  urinary  tract  as  to  render  mere  septic 
poisoning  probable,  and  without  evident  fatal  disease  of  the  kidney.  Such 
cases  are  not  uncommonly  met  with,  especially  after  operations  on  the  urethra, 
and  less  frequently  after  those  affecting  the  bladder.  In  one  case  in  University 
College  Hospital  the  source  of  infection  was  a  slight  injury  from  the  point  of 
a  catheter  to  a  prominent  ridge  of  a  fasciculated  bladder.  In  these  cases  the 
wound  is  found  to  be  covered  with  an  adherent  grey  layer,  closely  resembling 
the  false  membrane  of  diphtheria.  A  section  carried  through  this,  and  the 
parts  beneath,  shows  that  the  membranous  layer  is  composed  of  a  coagulated 
fibrinous  exudation,  everywhere  crowded  with  micrococci.  The  submucous 
tissue  and  the  parts  beyond,  show  the  ordinary  appearances  of  inflammation, 
and  in  many  cases  the  micrococci  can  be  recognized  invading  the  affected 
tissues.  In  some  cases  further  investigation  shows  the  nearest  lymphatic 
glands  to  be  swollen,  and  micrococci  may  be  found  forming  colonies  in  their 
substance.  Under  these  circumstances  there  is  strong  reason  to  believe  that 
the  diseased  spot  has  been  the  source  of  the  mischief,  and  that  some  infective 
material  has  found  admission  from  it,  and  by  infectiug  the  whole  system  has 
been  the  cause  of  death.  The  relation  of  these  cases  to  the  chronic  form  of 
pyseraia  is  very  close  ;  possibly,  the  two  conditions  are  identical,  the  presence 
or  absence  of  secondary  abscess  being  merely  an  accidental  variation.  The 
chief  peculiarity  of  the  condition  is  that,  although  there  seems  good  evidence 
of  a  general ,  infecti^-e  process,  it  tends  to  run  a  somewhat  chrouie  course, 
sometimes  lasting  for  weeks  before  tenninating  fatally,  and,  probably,  in  many 
cases  ending  in  recovery. 
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SURGICAL  OPERATIONS  ON  THE  KIDNEY. 

Until  within  the  last  twenty  years,  although  some  doubtful  cases  of 
removal  of  renal  calculi  by  operation  had  been  recorded,  but  few  affections  of 
the  kidney  were  considered  within  the  reach  of  surgical  interference.  Renal 
abscesses,  when  distinctly  pointing  in  the  loin  were  opened,  and  calculi  had 
been  in  exceptional  cases  discharged  fi'om  the  opening  then  made  ;  but  until 
Simon  of  Heidelberg,  in  18()9,  successfully  removed  the  kidney,  no  definite 
operations  were  systematically  undertaken  on  that  organ. 

At  the  present  time  the  following  distinct  operations  are  performed  on  the 
kidney  : — 1.  Exploration  by  acupuncture.  2.  Aspiration.  3.  Nephrotomy, 
or  incision  of  the  kidney.  4.  Nephro-lithotomy,  or  removal  of  a  stone  from 
an  otherwise  healthy  kidney.  5.  Nephrectomy,  or  complete  removal  of  the 
kidney.    6.  Nephroraphy,  or  fixing  a  movable  kidney  in  the  loin. 

The  various  morbid  conditions  for  which  these  operations  are  required  are 
fuUy  described  in  works  on  medicine  ;  and  it  is  impossible  to  give  here  more 
than  the  briefest  possible  summary  of  the  chief  symptoms  of  each,  indicating 
at  the  same  time  the  operation  required  for  its  relief. 

Stone  in  the  Kidney. — Deposits  of  uric  acid  and  oxalate  of  lime 
frequently  take  place  in  the  kidney.  In  the  great  majority  of  cases  the 
calculous  matter  passes  down  into  the  bladder,  either  in  fine  particles,  when  it 
is  commonly  spoken  of  as  gravel,  or  in  larger  masses,  when  it  is  termed  a  renal 
calculus.  The  passage  of  any  mass  of  suflBcient  size  to  ofier  resistance  on 
its  way  down  is  accompanied  by  the  symptoms  of  renal  colic.  There  is  intense 
agonizing  pain  shooting  from  the  lorn  downwards  to  the  groin,  and  usually 
into  the  spermatic  cord  and  testicle  of  the  same  side.  In  many  cases  it  radiates 
into  the  inner  side  of  the  upper  part  of  the  thigh  of  the  same  side.  There  is 
retraction  of  the  testicle,  and  sometimes  much  nausea  or  actual  vomiting  and 
faintness.  As  the  stone  enters  the  bladder  the  patient  experiences  sudden 
relief.  The  stone  may  be  passed  by  the  urethra,  often  with  considerable 
pain  and  irritation,  or  may  lodge  and  form  a  vesical  calculus.  In  many 
cases,  perhaps,  after  many  have  been  passed  at  different  times,  one  lodges 
permanently  in  the  kidney,  and  then  gives  rise  to  the  symptoms  of  stone  in 
the  kidney.  A  renal  calculus  may  form  in  one  calyx,  and  be  permanently 
fixed  there,  or  it  may  be  situated  in  the  pelvis  and  send  branching  processes 
into  the  surrounding  calyces.  The  symptoms  of  renal  calculus  are  the  follow- 
ing. There  is  pain  usually  referred  to  the  loin,  but  occasionally  radiating 
downwards  in  the  line  of  the  ureter  or  to  the  testicle.  The  pain  is  sickening 
in  character  and  variable  in  intensity.  It  is  in  most  cases  distinctly  aggravated 
by  movement.  In  some  cases  walking  gives  most  uneasiness,  apparently  from 
the  movement  of  the  muscles  upon  which  the  kidney  lies.  In  other  cases 
walking  causes  but  little  pain,  while  jolting  of  any  kind  causes  intense  suffer- 
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ing.  In  other  cases  any  kind  of  movement  is  almost  unbearable.  There  may- 
be acute  tenderness  on  pressure  over  the  afi'ected  kidney ;  but  in  this  stage  of 
the  disease  no  enlargement  is  to  be  recognized.  Frequency  of  micturition 
may  or  may  not  be  present.  In  some  cases  it  forms  one  of  the  most  prominent 
symptoms,  so  much  so  that  the  case  may  be  mistaken  for  one  of  disease  of  the 
bladder.  The  urine  almost  always  contains  a  trace  of  blood  to  be  recognized 
by  the  microscope,  and  occasional  attacks  of  profuse  hasmaturia  are  common, 
most  frequently  brought  on  by  violent  movement.  In  the  early  stages  pus  is 
absent,  or  only  a  few  corpuscles  can  be  found.  Cubical  cells  are  said  to  occur 
similar  to  those  forming  the  superficial  layers  of  the  epithehum  lining  the 
pelvis  of  the  kidney,  but  these  are  not  sufficiently  definite  to  draw  any  con- 
clusion from  them,  as  similar  cells  may  be  derived  from  other  parts  of  tlie 
urinary  tract. 

Treatment. — During  the  descent  of  a  renal  calculus,  which  always  occupies 
many  hours,  and  perhaps  some  days,  the  patient  should  have  full  doses  of 
opium,  drink  bland  diluents  freely,  be  put  into  a  warm  hip-bath,  and  have 
hot  fomentations  or  mustard  poultices  applied  to  the  loin  ;  the  bowels  should 
also  be  thoroughly  emptied  by  enemata.  It  is  well  to  bear  in  mind,  that  a 
somewhat  similar  train  of  symptoms  to  that  induced  by  the  descent  of  the 
calculus,  may  be  excited  by  some  forms  of  irritation  or  flatulent  distension  of 
the  CEecum  and  descending  colon,  which  will  require  appropriate  treatment. 

Should  the  stone  fail  to  descend  and  give  rise  to  the  train  of  symptoms 
just  described,  medical  treatment  may  be  of  much  use.  An  attempt  may  be 
made  to  dissolve  the  stone  by  the  administration  of  doses  of  potash  or  lithia 
sufficient  to  keep  the  urine  persistently  alkaline.  At  the  same  time  the  diet 
must  be  strictly  attended  to  on  the  principles  laid  down  in  the  Chapter  on 
Urinary  Calculi.  The  patient  must  use  distilled  water  only  for  drinking 
purposes.  By  this  treatment  the  stone  appears  in  some  cases  to  have 
been  dissolved  sufficiently  to  allow  of  its  passage  by  the  ureter.  If  the 
patient's  circumstances  allow  of  it,  several  months'  rest  in  the  recumbent 
position  may  be  tried,  as  under  this  treatment  the  calculus  becomes  encysted 
and  fixed  in  one  calyx,  and  may  cease  to  cause  trouble.  If  these  means  fail, 
the  question  arises  of  performing  the  operation  to  which  the  term  "  nephro- 
lithotomy "  has  been  applied  by  Morris,  who  was  the  first  to  imdertake  it. 
This  operation  differs  so  essentially  from  that  performed  in  the  later  stages, 
that  it  well  merits  a  distinctive  name.  It  must  not  be  assumed,  however, 
that  every  case  of  renal  calculus  is  one  suitable  for  operation.  The  conditions 
justifying  surgical  interference  are  the  following  : — 1.  The  disease  must  have 
lasted  sufficiently  long  to  make  it  certain  that  there  is  no  hope  of  natural  cure 
by  spontaneous  expulsion.  2.  The  inconvenience  caused  must  be  such  that  it 
seriously  interferes  with  the  patient's  enjoyment  of  life.  3.  Medical  treatment 
must  have  been  fairly  tried  and  have  failed.  4.  The  patient  must  not  be 
passing  gravel  habitually,  as  it  is  evident  that  under  these  conditions  a  fresh 
stone  -would  probably  form  in  the  injured  kidney  and  lodge  there  after  tlic 
operation.  5.  The  symptoms  must  be  distinctly  unilateral.  G.  The  patient 
must  be  otherwise  in  good  health,  not  too  old,  and  especially  not  too  fat. 
7,  Lastly,  if  in  spite  of  treatment  the  symptoms  of  pyelitis  come  on,  esj^ecially 
a  steadily  increasing  amount  of  pus  in  the  urine,  the  operation  may  be  imdcr- 
taken  in  the  hope  of  saving  the  kidney  and  of  preventing  the  occurrence  of 
pyonephrosis,  provided  that  other  conditions  are  favourable. 
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Calculous  Pyelitis  forms  the  second  stao-e  of  stone  in  the  kidney.  In  it 
the  same  symptoms  as  above  described  persist,  but  the  pain  is  more  constant, 
though  often  less  acute.  There  may  be  great  frequency  of  micturition.  The 
urine,  which  remains  acid,  contains  a  gradually  increasing  amount  of  pus, 
reaching  sometimes  to  many  ounces  daily.  If  the  several  quantities  of  urine 
passed  during  the  day  be  collected,  it  may  be  found  that  the  pus  is  variable  in 
quantity,  and  may  even  disappear  for  a  few  hours,  or  even  days,  its  reappear- 
ance being  accompanied  by  some  relief  of  the  pains  in  the  loin.  Intermittent 
pus  in  acid  urine  may  be  regarded,  as  Rayer  pointed  out,  as  undoubted  evidence 
of  pyelitis  affecting  one  kidney  only.  Before  long,  the  ureter  and  pelvis, 
partly  obstructed  by  the  stone,  become  insufficient  to  drain  the  pus  away, 
and  distinct  and  often  very  great 
enlargement  of  the  kidney  sets  in. 
The  swelling  assumes  the  ordi- 
nary form  of  a  renal  tumour,  to 
be  subsequently  described.  The 
pelvis  becomes  dilated,  the  calyces 
enlarged,  the  pyramids  destroyed, 
and  at  last  the  kidney  may  be 
reduced  to  a  multilocular  sac,  the 
walls  of  which  are  composed  of 
the  thinned  cortex  surrounded  by 
the  thickened  capsule  and  the  in- 
dm-ated  perinephritic  fat.  (Fig. 
848.)  Fluctuation  is  often  dis- 
tinctly perceptible.  This  condi- 
tion is  termed  Pyonephrosis. 
If  the  disease  be  allowed  to 
progTess  unrestrained  by  treat- 
ment, the  dilated  pelvis  or  the 
thickened  cortex  may  give  way, 
and  a  perinephritic  abscess  form.  The  pus  then  gradually  points  towards  the 
surface  in  the  loin,  but  before  doing  so  it  may  extend  widely,  from  the  iliac 
fossa  to  below  the  ribs.  In  other  cases  rupture  into  the  colon  may  take 
place. 

In  these  cases  medical  treatment  is  useless,  and  early  surgical  interference 
gives  the  only  chance  of  cure.  Three  operations  may  be  performed ;  aspira- 
tion, nephi'otomy,  and  nephrectomy.  Aspiration  is  seldom  of  any  use  in 
calculous  pyonephrosis,  except  as  a  means  of  diagnosis,  the  needle  sometimes 
grating  against  the  stone  as  the  puncture  is  made.  It  may,  however,  be 
advantageous  to  attempt  to  reduce  the  bulk  of  the  tumour  by  aspiration, 
repeated  at  short  intervals,  three  or  four  times  before  proceeding  to  nephro- 
tomy. Nephrotomy  is  the  operation  specially  indicated  in  these  cases. 
Nephrectomy  has  been  frequently  performed  for  calculous  pyonephrosis,  but 
the  general  opinion  at  present  entertained  is  that  much  better  results  are 
obtained  by  removing  the  calculus  by  neijhrotomy  with  antiseptic  drainage 
after  the  operation,  followed  at  some  months'  interval  by  nephrectomy  if  a 
cure  does  not  result  from  the  simpler  operation.  The  removal  of  a  stone  from 
what  must  be  regarded  as  the  cavity  of  a  large  abscess  is,  as  Morris  points  out, 
a  very  different  operation  from  nephro-lithotomy,  and  should  certainly  be  dis- 


Fig.  848. — Kidney  removed  for  Calculous  Pyelitis. 
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tingaished  by  another  name,  otherwise  great  confusion  must  arise  in  oui- 
statistical  records. 

Tubercular  or  Scrofulous  Kidney. — The  pathology  and  symptoms  of 
this  disease  are  fully  described  in  works  on  medicine.  It  will  be  sufficient  to 
allude  here  merely  to  those  points  thtit  have  a  bearing  on  surgeiy. 

Tubercular  disease  of  the  kidney  is  indeed  of  considerable  interest  to  the 
Surgeon,  not  only  because  he  may  be  called  upon  to  perform  nephrotomy  or 
nephrectomy  for  this  cause,  but  because  in  a  considerable  proportion  of  cases 
the  early  symptoms  are  referred  by  the  patient  to  the  lower  urinary  tract,  and 
may  closely  simulate  stone  and  various  other  vesical  afCections.  Tubercle  of 
the  kidney  may  form  merely  a  part  of  general  tuberculosis,  but  in  these  cases 
the  infection  occurs  late  in  the  disease  and  gives  rise  to  no  symptoms. 
Primary  tuberculosis  of  the  kidney  may  commence  in  that  organ,  and  be 
limited  to  it  for  some  time,  or  it  may  be  merely  a  part  of  general  tuberculai' 
disease  of  the  genito-urinary  tract.  When  the  disease  begins  in  the  kidney, 
it  commences  by  the  formation  of  a  caseating  centre  in  the  cortex,  or  at  the 
base  of  a  pyramid.  This  softens  and  gradually  extends  till,  by  the  destruction 
of  the  pyramid  corresponding  to  the  alfected  part,  it  reaches  the  pelvis,  and 
the  products  of  the  process  mixed  with  pus  are  discharged  with  the  urine. 
Several  such  centres  in  various  stages  of  softening  and  disintegration  are 
usually  met  with  in  the  same  kidney.  The  mucous  membrane  of  the  pelvis 
then  becomes  affected,  and  the  disease  extends  to  the  bladder.  In  some  cases 
the  disease  follows  the  reverse  course,  commencing  in  the  prostate  or  bladder, 
and  extending  upwards  to  the  kidney.  It  frequently  happens  in  the  later 
stages  that  the  ureter  becomes  obliterated.  The  disease  then  follows  one  of 
two  courses  :  either  the  chronic  suppuration  continues  and  the  remains  of  the 
kidney  become  distended  into  a  huge  abscess  which  may  finally  point  in  the 
loin  or  burst  into  the  gut,  or  the  fluid  parts  of  the  pus  may  be  absorbed  and 
the  residue  form  a  thick  putty-like  mass,  which  may  remain  unchanged  for 
months  or  years.  The  foi'mer  condition  must  necessarily  occur  if  any  secreting 
substance  remains  uudestroyed  in  the  kidney.  The  post-moriem  appearances 
of  a  kidney  in  the  advanced  stages  are  the  following  : — The  whole  kidney  is 
gTeatly  enlarged,  often  to  five  or  six  times  its  natural  size.  The  perinephritic 
fat  is  densely  indurated  by  chronic  inflammation,  and  intimately  blended  with 
the  capsule ;  the  capsule  is  thickened,  but  separates  with  moderate  ease  from 
the  cortex ;  the  cortex  if  any  remains  is  thin  and  tough ;  the  pyramids  have 
disappeared,  the  pelvis  and  calyces  ai-e  dilated,  and  the  whole  ca\nty  is  filled 
■with  a  thick  creamy  or  putty-like  mass  having  a  sour  oflFensive  smell.  In  less 
advanced  cases  only  one  or  two  pyramids  with  the  corresponding  part  of  the 
cortex  may  be  affected.  Two  important  facts  with  regard  to  this  aflbction 
are,  first,  that  in  a  large  proportion  of  cases  both  kidneys  are  implicated, 
though  the  disease  is  always  more  advanced  in  one  than  in  the  other;  and 
secondly,  that  if  it  is  at  all  advanced,  tlie  morbid  condition  extends  a  greater 
or  less  distance  down  the  ureter.  The  symj)toms  may  in  the  early  stage  be 
referred  chiefly  to  the  bladder ;  there  may  be  great  irritation  and  an  almost 
constant  desire  to  pass  water,  with  scalding  pain  during  the  act.  There  is 
at  the  same  time  pain  in  the  loin,  usually  dull  and  acliing,  and  not  radiating 
to  the  testicle  or  groin.  It  may  be  increased  by  movement,  especially  of  the 
neighbouring  muscles.  Wlien  both  Icidneys  are  seriously  aflfected,  constant 
vomiting  may  form  a  marked  feature  of  the  case.    The  urine  contains  pus, 
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often  in  considerable  amount  and  intermittent,  and  the  bacillus  of  tubercle 
has  been  recognized  in  it,  and  the  diagnosis  thus  established.  Blood  may 
occur,  but  is  seldom  abundant,  and  often  completely  wanting.  If  both 
kidneys  are  affected,  the  quantity  of  urine  gradually  diminishes,  and  the 
amount  of  solids  excreted  becomes  less.  As  the  disease  advances,  the  enlarged 
kidney  becomes  clearly  perceptible,  presenting  the  ordinary  signs  of  a  renal 
tumour.  A  chronic  abscess  gradually  forms  in  the  loin  in  many  cases  ; 
general  tubercular  infection  takes  place,  and  the  patient  dies  of  exhaustion. 
The  diagnosis  of  the  disease  is  often  extremely  difficult  until  the  enlarged 
kidney  can  be  clearly  felt.  Repeated  vomiting,  great  frequency  of  micturi- 
tion, progressive  emaciation,  the  persistent  dull  character  of  the  pain,  the 
comparative  absence  of  blood  in  the  urine,  and  the  evidence  of  tubercle  else- 
where, as  in  the  prostate  or  lungs,,  are  the  chief  points  to  be  attended  to  ;  but 
in  spite  of  every  care  these  cases  cannot  always  be  distinguished  from  stone. 
The  Treatment  is  a  matter  of  great  doubt.  When  abscess  forms,  early 
nephrotomy  gives  great  relief,  and  certainly  prolongs  life ;  but  should 
nephrectomy  be  ever  performed  for  this  disease  ?  In  the  early  stages,  before 
the  kidney  is  much  enlarged,  the  diagnosis  is  so  uncertain,  even  after 
examination  by  an  exploratory  incision,  that  it  could  scarcely  ever  be 
justifiable  to  remove  the  organ.  In  the  later  stages,  if  both  kidneys  are 
affected,  an  operation  would  evidently  be  useless,  and  probably  fatal.  The 
disease  affects  both  kidneys  in  about  35  per  cent,  of  all  cases.  The  diffi- 
culties of  the  operation  are  also  very  great,  as  the  kidney  is  usually  firmly 
adherent  to  surrounding  parts.  On  tlie  whole,  it  seems  advisable  not  to 
interfere  with  these  cases  except  by  nephrotomy. 

Pyonephrosis  from  other  causes  than  stone  or  tubercle  is  rare.  It  is 
occasionally  met  with  as  a  sequel  to  gonorrhoea.  In  a  case  of  this  kind  in 
University  College  Hospital  the  patient  was  completely  cured  by  two  aspira- 
tions, nearly  a  pint  of  pus  being  removed  on  each  occasion.  He  died  some 
years  after,  and  the  kidney  was  found  to  be  reduced  to  a  mere  shrivelled  mass 
of  fibrous  tissue. 

Hydronephrosis  may  be  congenital,  arising  from  a  malformation  of  the 
ureter,  or  may  occur  as  the  result  of  partial  or  complete  obstruction  of  the 
ureter  by  an  impacted  calculus,  or  by  the  pressure  of  a  tumour.  The  early 
stages  have  already  been  described  as  the  result  of  increased  urinary  tension  ; 
in  exceptional  cases  only  does  the  dilatation  continue  to  increase  till  a  large 
tumour  is  formed.  The  symptoms  are  those  of  a  renal  tumour,  fluctuating 
distinctly  and  accompanied  by  little  pain  and  no  h^ematuria.  The  diagnosis 
may  be  confirmed  by  aspiration  and  examination  of  the  fiuid  withdrawn,  which 
will  be  found  to  contain  urea  and  uric  acid. 

Treatment — -Aspiration  can  evidently  be  only  of  temporary  service  ;  nephro- 
tomy and  drainage  would  probably  be  followed  by  an  incurable  urinary  fistula. 
Nephrectomy  by  the  abdominal  incision  has  been  practised  successfully,  but 
probably  the  best  treatment  would  be  antiseptic  drainage  and  subsequent 
lumbar  nephrectomy. 

Tumours  of  the  Kidney. — Cysts  are  not  uncommon  in  the  kidney,  but 
they  seldom  reach  such  a  size  as  to  call  for  surgical  interference.  The  disease 
known  as  cystic  kidney  is,  however,  an  exception  to  this  rule.  In  this  affection 
the  whole  organ  may  be  converted  into  little  more  than  a  mass  of  cysts,  vary- 
ing in  size  from  a  pea  to  an  orange.    The  kidney  may  thus  form  an  enormous 
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tumour,  filling  a  great  part  of  the  abdomen  and  extending  down  to  the  pelvis. 
It  is  not  uncommonly  double,  but  one  side  is  usually  more  affected  than  the 
other.  These  tumours  seem  to  cause  but  little  trouble  beyond  that  arising 
from  their  size,  and  are  often  discovered  only  on  the  j^ost-mortem  table. 
Hydatid  cysts  are  occasionally  met  with,  and  may  be  recognized  by  the  charac- 
ter of  the  fluid  drawn  off  by  the  aspirator. 

Carcinoma  and  Sarcoma  of  the  kidney  are  of  moderately  frequent  occur- 
rence. The  sarcomata  are  frequently  met  with  in  infants  and  young  children. 
They  are  usually  spindle-celled,  but  striated  muscular  fibre  has  been  met  with 
in  many  of  the  congenital  specimens.  Carcinoma  is  usually  soft  and  rapidly 
growing,  and  occurs  after  middle  Ufe.  These  tumours  increase  quickly,  some- 
times with  little  pain,  in  others  with  constant  aching  and  uneasiness.  The 
most  important  symptom  is  free  hEematuria,  and  in  the  absence  of  this  we  are 
never  justified  in  making  a  diagnosis  of  renal  cancer. 

The  Diagnosis  of  Renal  Tumours  is  usually  not  accompanied  by  any 
gi-eat  difficulty.  In  manipulative  examination  of  a  kidney,  whether  healthy 
or  diseased,  the  patient  must  be  placed  on  his  back,  with  the  knees  drawn  up 
and  the  shoulders  supported.  The  Surgeon  then  places  one  hand  in  the  flank 
with  the  tips  of  the  fingers  immediately  outside  the  mass  of  the  erector  spinae 
just  below  the  last  rib,  and  pushes  firmly  forwards,  while  with  the  other 
hand  placed  flat  upon  the  abdomen  outside  the  edge  of  the  rectus,  he 
presses  backwards.  The  kidney  is  thus  grasped  between  the  two  hands,  and 
in  this  way  a  healthy  kidney  can  usually  be  distinctly  felt,  and  in  a  diseased 
organ  its  size  and  form  can  be  readily  judged  of.  It  is  more  difficult  to 
estimate  the  degree  of  mobility  in  this  way,  as  the  parts  to  which  the 
kidney  adlaeres  in  this  region  are  themselves  mo-\-able.  A  tubercular  or 
calculous  kidney  which  is  really  adherent  to  a  mass  of  indui-ated  fat  can 
often  be  moved  forwards  and  backwards  for  some  inches.  If  the  tumour  be 
large  the  hand  must  next  be  passed  below  its  border  to  ascertain  by  the 
absence  of  a  pedicle  passing  into  the  pelvis  that  it  is  not  ovarian.  When  the 
tumour  is  of  such  size  that  this  cannot  be  done  errors  are  very  likely  to  occur, 
and  numerous  cases  are  on  record  in  which  the  most  accomplished  ovariotomists 
have  been  deceived,  the  nature  of  the  case  being  ascertained  only  after  open- 
ing the  abdomen.  The  anterior  border  of  the  tumour  must  next  be  examined ; 
all  renal  tumours  are  rounded  in  form  and  lobulation  is  common.  The  move- 
ment during  respiration  must  not  be  too  much  relied  upon  ;  renal  tumoui-s 
move  less  than  those  of  the  liver,  but  are  not  as  a  rule  fixed.  The  outline  of 
the  tumour  must  next  be  ascertained  by  percussion  ;  it  will  be  found  that  all 
renal  tumours  form  an  angle  with  the  costal  margin,  Avhich  is  less  than  a 
right  angle.  The  reverse  is  the  case  with  splenic  tumotn-s  and  some  of  those 
of  the  liver.  The  flank  will  be  found  to  be  persistently  dull  in  any  position  in 
which  the  patient  may  be  placed.  The  most  characteristic  sign  is  the  ])resence 
of  the  colon  crossing  the  tumour.  This  may  sometimes  be  recognized  by 
manipulation,  and  after  watching  the  case  for  a  few  days  and  examining 
repeatedly  so  as  to  hit  upon  a  time  when  the  colon  contains  flatus,  a  line  of 
resonance  will  often  be  found  passing  across  the  dull  mass  of  the  tumour. 
X  retroperitoneal  sarcoma  close  to  the  kidney  may  not  only  closely  resemble  a 
renal  tumour,  but  may  be  indistinguishable  from  it.  In  these  cases  the 
presence  of  a  rapidly-growing  soft  tumour  in  the  renal  region  without  hema- 
turia would  lead  to  a  suspicion  that  it  did  not  implicate  the  kidney. 
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The  presence  of  a  renal  tumour  having  been  made  out,  it  remams  to  deter- 
mine its  nature.  When  fluctuation  is  distinctly  present  it  is  probably  either 
hydronephrosis,  pyonephrosis  or  a  cystic  kidney.  A  very  soft  sarcoma  may, 
however,  yield  a  sense  of  elasticity  or  even  of  fluctuation.  The  diagnosis  is 
best  effected  by  aspiration,  during  which  the  nature  of  the  disease  may  be  still 
further  cleared  up  by  the  needle  impinging  on  a  calculus. 

If  it  be  pyonephrosis,  the  pus  has  usually  a  peculiar  sickly  smell,  especially 
if  it  be  tubercular.  In  calculous  pyelitis  it  is  sometimes  offensive  from  decom- 
position which  has  spread  up  from  the  bladder.  This  is  far  less  common  m 
tubercular  pyelitis.  All  renal  abscesses  may  acquire  a  ftecal  smell  when  they 
approach  very  near  to  the  colon.  -,         i  t 

The  lobulated  form  and  great  size  of  the  cystic  kidney  and  the  absence  of 
hematuria  would  probably  serve  to  indicate  its  nature.  Profuse  heematuria 
following  the  examination  is  suggestive  of  malignant  disease.  In  some  cases 
of  large  accumulations  of  calcuU,  grating  has  been  felt  during  manipula- 
tion The  above  taken  in  connection  with  the  symptoms  already  described 
will  usually  enable  the  Surgeon  to  determine  the  nature  of  a  renal  tumour 
with  sufficient  accuracy.  j  i. 

The  treatment  of  Carcinoma  or  Sarcoma  is  necessarily  limited  to 
nephrectomy.  This  has  been  done  both  through  the  loin  and  by  the  abdo- 
men. If  the  tumour  exceed  a  moderate  size  the  latter  is  the  only  possible 
method.  In  smaller  tumours  the  lumbar  operation  is  practicable  and  has  so 
far  yielded  the  best  results.  The  operation  is  not  to  be  hghtly  undertaken 
The  disease  is  not  usually  a  very  painful  one,  and  for  that  reason  cases  of 
it  are  seldom  seen  till  the  tumour  is  of  considerable  size.  The  immediate 
mortality  is  great  and  the  prospect  of  permanent  cure  very  small.  K  the 
disease  be  detected  suflaciently  early  the  operation  might,  however,  give  the 
patient  a  chance  of  prolongation  of  Kfe  if  not  of  cure. 

Fistulous  Communications  between  the  ureter  and  the  uterus  or  vagina 
are  occasionally  met  with  as  the  result  of  injury  during  labour  or  during 
ovariotomy.  In  these  cases  the  kidney  being  healthy  may  be  very  safely 
excised  by  the  lumbar  incision. 

Floating  Kidney.— Three  degrees  of  abnormal  mobihty  of  the  kidney  are 
met  with.    In  the  slightest  form  the  organ  can  be  moved  upwards  and  down- 
wards for  about  an  inch  beneath  the  peritoneum  ;  this  is  very  common.  A 
further  degree  of  movement  in  the  same  direction  beneath  the  peritoneum  is 
met  with  in  rare  cases,  and  still  more  rarely  the  peritoneum  completely  sur- 
rounds the  gland,  forming  a  meso-nephron.    The  first  is  recognized  only  by 
careful  examination  ;  the  two  more  extreme  degrees  may  give  rise  to  constant 
and  severe  pain  of  a  sickening  character,  occcasionally  accompanied  by  hema- 
turia, which  can  sometimes  be  induced  by  handling.    These  conditions  were 
formerly  treated  by  the  application  of  a  padded  elastic  belt,  and  although  this 
is  seldom  efficient  it  should  always  be  tried  before  suggesting  other  means.  It 
it  fails  and  the  patient's  life  is  scarcely  endurable  from  the  pam  m  the  dis- 
placed kidney,  operative  interference  becomes  justifiable.    Nephrectomy  has 
been  repeatedly  performed  for  this  condition,  but  it  is  a  severe  measure  m  a 
disease  not  attended  by  any  danger  to  life  ;  lately,  however,  Hahn  of  Berhn 
has  suggested  a  simpler  proceeding,  which  has  been  successfully  carried  out 
in  several  cases  and  to  which  he  has  given  the  name  of  nephro-raphy .  It 
consists  merely  in  exposing  the  kidney  by  the  method  to  be  presently 
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described  and  sewing  the  perineiohritic  areolar  tissue  to  tlie  margin  of  the 
wound,  leaving  it  subsequently  to  heal  bj  granulation.  The  operation  is 
almost  free  from  danger,  and  should  be  certainly  preferred,  if  any  such  pro- 
ceeding is  necessary,  to  one  so  dangerous  as  nephrectomy. 

OPERATIONS    ON    THE  KIDNEY. 

Exploration  of  the  Kidney.— If  the  symptoms  of  renal  calculus  are  well 
marked,  before  proceeding  to  any  more  severe  measure  the  kidney  may  be 
explored,  as  suggested  by  A.  E.  Barker,  by  means  of  the  aspu-ator,  a  long  fine 
needle  being  used.  This  is  preferable  to  niaking  use  of  an  acupuncture  needle, 
as  the  escape  of  urine  shows  that  the  instrument  has  reached  the  pelvis.  The 
hilus  of  the  kidney  is  situated  about  two  inches  from  the  middle  line  and 
opposite  the  first  lumbar  spine.  If  the  needle  be  introduced  immediately 
external  to  the  erector  spinjB  at  this  level,  and  passed  almost  directly  forwards 
It  will  probably  enter  the  pelvis.  Experience,  however,  has  shown  that, 
owing  to  the  thickness  of  the  soft  parts  covering  the  kidney,  the  exploration 
carried  out  by  this  method  must  necessarily  be  very  imperfect,  and  cannot  be 
considered  conclusive  if  yielding  negative  results.  The  only  thorough  method 
of  exploration  is  to  expose  the  kidney  before  using  the  needle. 

Aspiration  of  the  Kidney.— This  operation  is  performed  in  the  same 
way  as  in  other  parts.  A  good-sized  needle  should  be  used  if  pus  is  expected 
to  be  present,  as  it  is  often  too  thick  to  pass  through  a  fine  tube.  The  spot 
selected  must  vary  with  the  case,  but  care  should  be  taken  to  avoid  any  risk 
of  puncturing  either  the  colon  or  peritoneum.  In  all  enlargements  of  the 
kidney  these  are  carried  forwards.  If,  therefore,  the  normal  Hue  of  the  colon, 
that  is  to  say  a  line  drawn  vertically  upwards  fi-om  midway  between  the 
anterior  and  posterior  superior  iliac  spines,  be  taken,  the  needle  is  certain  to 
pass  behind  the  gut  if  there  be  any  distinct  enlargement  of  the  kidney.  If  any 
part  of  the  tumour  be  particularly  prominent  this  may  be  punctm-ed,  but  if 
It  be  in  front  of  the  line  just  mentioned  a  careful  search  for  the  colon 
by  palpation  and  percussion  should  be  made.  Aspiration,  if  carefully  per- 
formed with  a  clean  instrument,  is  perfectly  free  fi-om  danger. 

Examination  of  the  Kidney  through  an  Open  Wound,  and  Nephro- 
Uthotomy.— Three  incisions  have  been  recommended  for  exposing  the  kidnev 
in  the  loin  :  a  vertical  incision  hnmediately  external  to  the  ed^e  of  the  quad- 
ratus  himboruni,  a  long  oblique,  and  a  transverse  or  nearlv  transverse,  incision. 
Of  these  the  last  is  preferable,  as  being  accorapauied  bv  less  hjemorrha<re,  and 
more  fully  exposing  the  kidney.  It  is  best  made  sliglitlv  obliquely,  commcncino- 
immediately  below  the  free  extremity  of  the  last  rib,  and  passing  backwards  to 
the  edge  of  the  erector  spinas.  It  must  not  be  made  parallel  to  the  rib,  but 
slightly  less  obliquely,  so  that  its  posterior  end  is  from  three-quartcre  of  an  inch 
to  an  inch  below  the  rib.  This  is  necessary  to  avoid  the  risk  of  wounding  the 
pleura,  which  often  extends  below  the  last  rib  posteriorly  for  from  half  to 
three-quarters  of  an  inch.  This  incision  may  be  enlarged  forwards  if  neces- 
sai-y,  care  being  taken  to  avoid  wounding  the  peritoneum  ;  liut  should  more 
room  be  required  for  any  purpose,  it  is  best  obtained  by  cutting  from  tlie  first 
incision  downwards  towards  the  crest  of  the  ilium,  parallel  to  the  outer  border  of 
the  quadratus  Imnborum.  The  position  of  the  patient  and  early  stages  of  the 
operation  are  the  same  as  those  of  colotomy,  except  that  the  incision  is  placed 
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hio-her  up,  and  for  the  anatomy  of  the  parts  cut  through  the  reader  is  referred 
to'the  descriptiou  of  that  operation  (p.  895).    The  fat  about  the  kidney  being 
reached,  the  wound  must  be  held  forcibly  open  by  copper  spatulse,  while  an 
assistant  pushes  the  kidney  towards  the  wound  by  pressing  on  the  abdomen. 
The  fat  is  then  torn  through  with  fingers  or  forceps,  keeping  to  the  back  part 
of  the  wound  close  to  the  quadratus.    If  the  fat  is  much  indurated  by  chronic 
peri-nephritis,  considerable  difficulty  may  be  found  in  exposing  the  capsule  of 
the  kidney,  but  in  a  case  suitable  for  nephro-hthotomy,  in  which  the  kidney  is 
healthy,  no  difficulty  is  found  in  so  doing.    The  sense  of  resistance  offered 
by  the  soUd  mass  of  the  kidney  will  serve  as  a  guide  to  the  direction  m  which  it 
is  to  be  sought.    This  part  of  the  'operation  is  accompanied  by  little  or  no 
bleedino-.    The  kidney,  being  exposed  fully,  should  now  be  methodically  punc- 
tured with  a  smooth  round  needle.    A  common  darning-needle  held  m  a  pair 
of  torsion-forceps  answers  the  purpose  admirably.  A  piece  of  carbolized  silk  may 
be  passed  through  the  eye  and  tied  round  the  forceps  to  prevent  the  needle  from 
accidentally  slipping  out.    If,  after  a  methodical  examination  carried  out  ovex 
the  whole  kidney,  nothing  is  felt,  the  forefingers  may  be  passed  before  and  behind 
it,  and  the  kidney  pressed  between  them  and  the  pelvis  examined.    Even  after 
all  this,  experience  has  shown  that  a  stone  two-thirds  of  an  inch  m  diameter 
may  escape  detection.    If  the  patient's  sufferings  have  been  very  g^at,  and 
more  especially  if  there  is  an  increasing  discharge  of  pus,  it  may  be  justifiable 
to  cut  through  the  cortex  and  explore  the  pelvis  with  the  finger,  as  even  when 
no  stone  was  present  this  proceeding  has  been  known  in  several  cases  to  give 

If  a  stone  be  felt,  a  scalpel  may  be  passed  down  to  it,  guided  by  the  needle. 
As  the  scalpel  is  withdrawn,  a  profuse  gush  of  blood  may  follow,  which  is  at 
first  very  alarming,  but  the  pressure  of  a  sponge  for  a  few  minutes  arrests  it 
A  pair  of  polypus-forceps  may  then  be  passed  in  and  the  wound  enlai-ged 
by  opening  the  blades.    This  is  accompanied  by  scarcely  any  bleedmg.  The 
finger  may  then  be  inserted,  and  the  stone  perhaps  hooked  out  by  it  ;  but  if 
this  cannot  be  done,  a  pair  of  forceps  must  be  applied,  guided  by  the  finger. 
It  is  better  in  all  cases  to  cut  through  the  cortex,  and  not  to  try  to  open  the 
pelvis.    Wounds  of  the  kidney-substance  heal  readily,  but  those  of  the  pelvis 
are  apt  to  leave  a  fistula.    The  stone  having  been  removed  and  all  bleeding 
arrested  by  temporary  pressure  on  the  kidney  with  a  sponge,  the  external 
wound  may  be  closed  by  sutures,  leaving  an  opening  at  its  middle  for  a  large 
drainage-tube.    The  urine  will  probably  flow  from  the  wound  for  some  weeks, 
but  in  several  of  the  recorded  cases  rapid  healing  has  taken  place.    The  most 
extraordinary  is  that  recorded  by  Bennett  May,  in  which  he  removed  a 
stone  weighing  one  ounce,  and  of  extremely  irregular  form,  the  wound 
completely  heahng  in  five  weeks.    The  dressing  should  be  strictly  antiseptic, 
and  while  the  urine  is  escaping  it  must  be  changed  twice  a  day.  Morris 
recommends  finely-powdered  German  moss-peat  as  the  best  absorbent  material 
to  place  beneath  the  patient  outside  the  dressing. 

Examination  of  the  Kidney  by  Abdominal  Section  has  been  advocated 
by  Knowsley  Thornton,  as  applicable  to  the  majority  of  cases  of  calculus,  or 
other  diseases  of  the  kidney  on  the  following  grounds.  First,  that  by  ab- 
dominal exploration  we  can  ascertain  certainly  whether  there  is  another 
kidney,  and  if  it  is  healthy  ;  secondly,  the  presence  of  a  calculus,  and  its 
exact  situation  can  be  more  accurately  determined  by  manipulation  from  the 
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peritoneal  cavity  tlian  from  a  lumbar  incision ;  thirdly,  if  it  be  determined  to 
remove  a  stone  by  lumbar  nephrotomy,  the  operation  is  facilitated  by  steadying 
and  manipulating  the  kidney  from  within  the  abdomen  ;  fourthly,  if  the  stone 
happen  to  be  lodged  in  the  ureter,  this  condition  can  be  recognized  and  dealt 
with  from  the  abdominal  incision.  Lastly,  he  maintains  that  the  abdominal 
incision  in  no  way  adds  to  the  danger  of  the  operation.  In  Thornton's  own 
hands  the  combined  operation  has  given  excellent  results  in  several  cases,  but 
most  Surgeons  prefer  reserving  it  for  exceptional  cases.  In  all  cases  in  which 
there  is  but  little  enlargement,  both  sides  of  the  kidney  can  be  examined  from 
the  lumbar  wound,  and  probably  a  stone  is  not  more  likely  to  be  missed  when 
searched  for  in  this  way  than  when  the  kidney  is  handled  from  the  abdomen. 

Nephrotomy. — This  consists  merely  in  making  an  incision  into  a  kidney 
distended  with  pus  or  mine.  The  incision  must  be  in  the  same  position  as 
that  just  described,  but  need  not  be  so  extensive,  as  no  exploration  of  the 
surface  of  the  kidney  is  required.  The  surface  of  the  enlarged  kidney  being 
exposed  it  must  be  punctured  by  a  broad-bladed  scalpel,  and  the  finger  inserted 
at  the  puncture  before  the  fluid  escapes.  In  this  way  the  dilated  calyces  are 
easily  examined,  and  should  a  stone  be  present  it  may  be  removed.  After  the 
operation  a  large  drainage-tube  is  inserted,  reaching  well  into  the  pelvis  of  the 
kidney  ;  this  must  be  gradually  shortened  as  the  cavity  closes.  The  dressing 
should  be  antiseptic  throughout.  Nephrotomy  for  calculous  pyelitis  is  often 
successful ;  for  tubercular  pyelitis  scarcely  ever  so,  although  it  gives  relief 
and  prolongs  life.  If  a  sinus  remains,  the  drain  from  which  is  exhausting 
to  the  patient,  the  question  of  lumbar  nephrectomy  must  be  considered.  The 
operation,  far  from  being  increased  in  difficulty,  is  actually  facilitated  by  the 
previous  drainage. 

^  Hephrentomy.— By  nephrectomy  is  meant  the  complete  extirpation  of  the 
kidney,  an  operation  that  a  few  years  since  would  have  been  considered  as 
unsound  in  physiological  principle  as  impracticable  to  surgical  art.  Before 
proceeding  to  the  removal  of  the  kidney,  it  was  necessary  to  ascertain  that  a 
person  could  not  only  live,  but  that  the  health  might  be  maintained  after  the 
removal  of  so  important  an  organ.  That  this  is  possible  has  been  proved  by 
the  result  of  injury,  by  pathological  research,  and  by  physiological  experiment. 
There  are  cases  on  record  in  which,  in  consequence'  of  a  deep  stab  or  cut  in 
the  loin,  one  kidney  has  been  wounded  and  forced  out  of  the  wound,  whence 
it  has  been  removed  after  ligature  of  its  pedicle,  the  patients  making  a  good 
recovery.  Then,  again,  it  has  long  been  known  to  pathologists  that  a  person 
may  live  with  one  kidney  practically  useless,  either  blocked  by  calculus, 
destroyed  by  suppuration,  or  converted  into  a  mere  sac  in  hydronephrosis. 
Simon,  of  Heidelberg,  proved  by  numerous  experiments  on  dogs  that  one 
kidney  might  be  extirpated  without  danger,  and  that  the  animal  enjoyed  perfect 
health  afterwards. 

The  gi-ound  having  thus  been  cleared,  Gustav  Simon  was  encouraged  to 
undertake  the  operation  for  the  extirpation  of  one  kidney.  This  he  did  in 
1869,  in  the  case  of  a  woman  who,  having  had  the  ureter  cut  across  in  the 
operation  of  ovariotomy,  was  left  with  a  urinary  fistula  otherwise  incuralile. 
The  kidney,  which  was  healthy,  was  removed  by  a  lumbar  incision.  Tlic 
patient  made  a  good  recovery.  Seven  years  after  the  operation  she  was  in 
perfect  health.  Since  that  time  the  operation  has  become  an  established  one 
in  surgery,  and  has  frequently  been  perfonned. 


NEPHRECTOMY.  P^i 

The  conditions  under  which  nephrectomy  is  undertaken  have  been  already 
described.    It  must  always  be  borne  in  mind  that  the  gi'avity  of  the  operation 
is  such  that  it  should  never  be  performed  except  for  conditions  threatemng 
life    In  all  cases,  before  undertaking  it,  the  condition  of  the  other  kidney 
must  be  ascertained  if  possible.    Various  means  have  been  suggested  toi 
doing  this.    Catheterism  of  the  ureter,  even  in  the  female   cannot  be 
carried  out  with  sufficient  certainty  to  be  of  any  use.    R.  Davy  has  proposed 
pressure  on  the  ureter  leading  from  the  diseased  kidney  by  means  of  the 
same  lever  that  he  employs  in  compression  of  the  iliac.    It  remains  to  be  seen 
whether  this  is  practicable.    At  present  no  means  of  cutting  oif  the  flow  or 
m-ine  fi-om  one  kidney  while  examining  that  from  the  other  can  be  said  to  be 
practically  efficient.    Exploration  by  abdominal  section  is  in  fact  the  oniy 
method  by  which  the  state  of  the  other  kidney  can  be  ascertamed  with  absolute 
certainty,  but  a  sufficiently  accurate  opinion  may  in  most  cases  be  formea 
without  it.  The  sound  kidney  must  be  examined  by  manipulation  for  enlarge- 
ment or  tenderness.    The  quantity  of  urine  and  the  amount  of  urea  must  be 
examined  for  several  days.    A  marked  deficiency  in  the  quantity  ot  urine 
excreted,  or  in-  the  solids  eliminated  by  the  kidneys,  is  also  a  grave  sign. 
Severe  vomiting  should  always  lead  to  a  grave  suspicion  of  double  disease,  in 
spite  of  these  precautions,  however,  the  only  working  kidney  has  been  removed 
more  than  once.    In  one  case  in  University  College  Hospital  nephrotomy  was 
performed  and  some  pus  let  out  by  a  free  incision.    The  wound  healed  and  ttie 
patient  was  well  for  three  months.    The  symptoms  then  returning  nephrectomy 
was  performed  and  the  patient  died  on  the  sixth  day  of  complete  suppression 
of  luine.    The  other  kidney  was  found  to  be  completely  destroyed  by  old 
tubercular  disease.    This  shows  that  we  must  not  assume  that  the  other 
kidney  is  sound  because  the  patient  has  passed  safely  through  nephrotomy. 

The  operation  may  be  performed  by  the  hmhar  or  the  aMominalmci^xou.  it 
the  lumbar  method  be  adopted  the  transverse  incision,  with  the  vertical  exten- 
sion carried  from  it  to  the  crest  of  the  ilium  is  the  best,  as  giving  most  room. 
The  early  steps  of  the  operation  are  the  same  as  in  nephro-lithotomy.  When 
the  capsule  is  reached  this  must  be  opened  in  cases  of  calculous  or  tubercular 
pyehtis  ;  in  other  cases  it  should  be  preserved  uninjured  if  possible.  The 
kidney  is  then  carefully  enucleated  with  the  fingers  of  one  hand  till  it  remains 
attached  merely  by  its  pedicle.    In  doing  this  care  must  be  taken  to  keep 
close  to  the  gland  lest  the  peritoneum  or  colon  be  torn.    The  tumour  may  now 
be  drawn  forwards  in  the  wound,  and  if  the  ureter  can  be  isolated,  this  should 
be  done  and  a  double  ligature  passed  round  it.    It  may  then  be  divided  be- 
tween the  ligatures,  its  end  being  touched  as  it  is  cut  with  a  solution  of 
chloride  of  zinc  lest  septic  mattef  pass  from  it  into  the  wound.    In  cases  of 
pyonephrosis  it  is  usually  impossible  to  separate  the  ureter  from  the  rest  of  the 
pedicle.    A  strong  carbolized  silk  ligature  is  now  passed  through  the  pedicle, 
and  it  is  tied  in  two  pieces.    If  this  be  done  carefully  with  a  blunt  aneurism- 
needle  there  is  no  fear  of  puncturing  the  renal  vein.    The  pedicle  at  this  stage 
must  not  be  dragged  on  too  forcibly,  first,  for  fear  of  tearing  it,  and  secondly, 
lest  on  the  right  side  the  ligature  be  applied  too  close  to  the  vena  cava.  The 
pedicle  having  been  securely  tied,  the  kidney  is  cut  off  with  a  pair  of  scissors, 
not  too  close  to  the  ligature.    All  bleeding  having  been  arrested,  the  ligatures 
are  cut  short  and  the  wound  is  closed,  a  large  drainage-tube  being  inserted 
and  the  case  treated  as  an  ordinary  \vound  in  any  other  part  of  the  body  by 
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some  form  of  antiseptic  dressing-.  The  chief  dangers  dm-ing  the  operation 
are  htemon-hage  from  the  substance  of  the  kidney  in  the  case  of  a  tumour 
wound  of  the  peritoneum,  and  wound  of  the  colon  in  cases  of  pyoneplu-osis! 
These  are  avoided  by  keeping  outside  the  capsule  in  the  former  case,  and 
mside  m  the  latter.    The  shock  of  the  operation  is  great  and  often  directly 

Abdominal  Nephrectomy  is  performed  with  all  the  precautions  already 
laid  down  as  being  necessary  in  abdominal  operations  (p.  79;-5).    The  incision 
now  adopted  in  all  cases  is  that  recommended  by  Langenbuch  in  the  linea 
semilunaris.    It  has  the  great  advantage  over  the  median  section  of  more 
directly  exposing  the  pedicle,  and  of  enabling  the  intestines  to  be  held  more 
readily  on  one  side  during  the  operation.    When  the  surface  of  the  tumour  is 
exposed,  the  peritoneum  external  to  the  colon  must  be  carefully  divided,  all 
bleeding  being  immediately  arrested  by  forci-pressure  forceps.    The  pedicle  is 
then  carefully  exposed  and  the  vessels  ligatured,  either  separately  or  in  the 
same  way  as  in  the  lumbar  operation.    The  ureter  is  then  divided  l^etween  two 
ligatures,  care  being  taken  that  while  so  doing  none  of  its  contents  pass  into 
•the  abdominal  cavity.    The  divided  ends  must  be  immediatelv  disinfected  with 
chloride  of  zmc  (40  gr.  to  Bj.)-    The  enucleation  of  the  tunaour  can  then  be 
comijleted.    Barwell  has  recommended  that  an  aperture  for  the  draina<^e-tube 
should  be  now  made  in  the  loin,  and  in  cases  in  which  the  raw  surface  left 
after  the  removal  of  the  tumour  is  very  large  this  would  undoubtedly  be  a  wise 
precaution.    The  wound  is  closed  in  the  ordinary  wav.    The  operation  should 
be  performed  with  all  antiseptic  precautions. 

In  the  after-treatment  of  nephrectomy  the  patient  must  be  covered  up  as 
warmly  as  possible  to  promote  the  action  of  the  skin.  Vomiting  is  almost 
always  a  troublesome  symptom,  and  must  be  relieved  by  ice.  Opium  must  be 
xised  sparingly,  as  the  opposite  kidney  often  becomes  congested  and  somewhat 
disturbed  in  its  functions  for  a  few  days. 

The  Results  of  Nephrectomy  were  at  first  very  discom-aging,  for  out  of 
the  first  12  cases  in  which  the  operation  was  done  but  2  reco^^red.  But  in- 
creased experience  in  the  operation,  a  more  just  a^jpreciation  of  its  difficulties, 
and,  above  all,  the  great  advances  in  abdominal  surgery  generally,  have  during 
the  last  ten  years  turned  the  balance  in  favour  of  the  operation,  so  that  the 
recoveries  now  exceed  the  deaths. 

Gross  has  collected  233  cases,  of  which  129  recovered  and  104-  died,  or  44-6;! 
per  cent.    The  lumbar  incision  was  adopted  in  111  cases,  with  41  deaths  or 
31-93  per  cent.  ;  while  of  120  operated  on  by  the  ventral  incision,  (51  died  or 
o0'83  per  cent.    The  most  common  cause  of  death  in  both  operations  was 
shock.    Peritonitis  caused  21  per  cent,  of  the  deaths  after  the  abdominal 
operation.    In  five  cases  disease  of  the  opposite  kidnev  was  the  cause  of  death, 
and  4  of  these  were  after  the  lumbar  operation.    Theoperation  was  performed 
for  suppurative  lesions  in  73  cases  with  a  death-rate  of  43-9  per  cent. 
Nephrotomy  in  93  cases  proved  fatal  in  23-G  per  cent.    In  12  nephrectomies 
after  nephrotomy  there  was   only  one  deatli.    Gross  estimates   that  in 
suppurative  lesions  preliminary  nephrotomy  and  drainage  reduce  the  death 
rate  ot  nephrectomy  by  no  less  than  41-4  per  cent.    The  operation  was  per- 
formed for  tubercular  kidney,  20  times  with  a  death-rate  of  40  per  cent.  ;  for 
hydronephrosis  in  21  cases  with  a  mortality  of  38  per  cent.  ;  for  cysts  in  15 
cases  with  a  death-rate  of  46-6  ;  for  painful  floating  kidneys  in  22  cases 
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with  a  death-rate  of  40-9  per  cent. ;  for  malignant  growths  in  33  cases  with  a 
mortaUtv  of  57-5  per  cent. ;  for  other  tumours  in  4  cases  with  1  death  ;  for 
calculus'in  21  cases  with  a  mortality  of  9-5  per  cent.  ;  for  ureteral  fistulas  ui 
12  cases  with  a  mortality  of  21-2  per  cent.  , 
Gross  concludes  from  the  careful  study  of  nearly  450  cases  of  difTercnt 
operations  on  the  kidney-1.  That  lumbar  nephrectomy  is  safer  than  the 
abdominal  operation  ;  2.  that  primary  nephrectomy  is  indicated  in  sarcoma  m 
adults,  in  benign  neoplasms  at  any  age,  in  early  tubercular  disease,  in  rupture 
of  the  ureter  and  in  ureteral  fistuljE.  3.  That  nephrectomy  should  not  be 
resorted  to  till  after  the  failure  of  other  measures,  in  subcutaneous  laceration  oi 
the  kidney,  in  protrusion  of  the  kidney  fi'om  a  wound,  in  recent  wouuds  of  the 
kidney  or  ureter  during  abdominal  operations,  in  all  suppurative  lesions  ;  m 
hydronephrosis  and  cysts,  in  calculus  in  a  healthy  kidney  and  m  floating 
kidney  4  That  nephrectomy  is  absolutely  contra-indicated,  in  sarcoma  in 
children,  in  carcinoma  at  any  age  unless  diagnosed  very  early,  and  in  advanced 
tubercular  disease. 
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CHAPTER  LXVIII. 


URINARY  CALCULUS  AXD  LITHOTOMY. 


UKINAKY   DEPOSITS  AND  CALCULI. 

The  urine  is  liable  to  deposit  various  solid  matters,  which  when  impalpable 
are  termed  Sediments ;  when  in  fine  gritty  particles,  Gravel ;  and  when 
forming  a  larger  concrete  mass.  Calculus  or  Stone.  These  deposits  may  be  the 
result  of  constitutional  abnormality,  and  the  conditions  giving  rise  to  them  are 
then  sometimes  termed  a  Diathesis.  Much  importance  was  foi-merly  ascribed 
to  these  so-called  diatheses,  as  it  was  believed  that  there  was  some  definite 
constitutional  condition  corresponding  to  each  form  of  urinary  deposit ;  but 
this  view  can  no  longer  be  maintained. 

Uric  or  Lithic  Acid  Deposits. — These  occur  in  two  forms,  as  free  uric 
acid  and  as  urates.  Free  uric  acid,  in  the  form  of  crystals,  is  never  met  with 
in  healthy  urine.  When  it  forms  a  deposit  it  appears  as  small  red  grains 
which  may  be  compared  in  general  appearance  to  cayenne  pepper.    Under  the 


Fig.  849.— Uric  Acid, 


Fig.  S50. — Urate  of  Aiiiiuonia  and  Aiiiorjihous  Urates. 


microscope  it  is  found  to  be  crystalline.  Tlie  form  of  the  crystals  varies  con- 
siderably ;  most  commonly  they  appear  as  smooth,  transparent,  rhomboidal 
plates,  mixed  with  which  may  be  diamond-shaped,  prismatic,  or  needle-shaped 
ciystals.  Occasionally  they  are  baiTel-shaped  (Fig.  849).  As  a  rule  they  are 
darkly  stained  with  urinary  pigment  and  present  a  reddish  colour,  but  the  tint 
varies  greatly  in  different  cases.  Tlie  crystals  are  readily  soluble  iu  dilute 
solutions  of  potash  or  soda. 

Urates  forai  the  common  pale  yellow  or  reddish-yellow  deposit  which  is  so 
frequently  observed  to  form  as  urine  cools  after  being  passed.  This  deposit, 
often  termed  lateriiious,  is  amorphous,  and  has  no  very  definite  chemical  com- 
position, consisting  of  uric  acid,  combined  with  soda,  potash,  and  ammonia  in 
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vai-ying  proportions,  with  traces  of  lime  and  magnesia.    The  depth  of  colour 
is  proportional  to  the  amount  of  pigment  in  the  urme 

Urate  of  ammonia  (Fig.  850),  in  the  form  of  spiked  globular  masses,  is 
occasionally  met  ^Yith  alone  or  mixed  with  amorphous  urates.  The  amorphous 
urates  are  readily  recognized  clinically  by  their  completely  dissolving  when  the 
urine  is  warmed.    Free  uric  acid  and  urates  are  not  uncommonly  found 

uit^'acid  is  one  of  the  products  formed  in  the  elimination  of  refuse 
nitrogenous  material  from  the  body.    Under  normal  circumstances  by  a 
process  of  oxidation  it  becomes  converted  into  urea  and  carbonic  acid  the 
former  being  eliminated  with  the  urine  and  the  latter  by  the  lungs._  buch 
uric  acid  as  remains  unoxidized  is  excreted  in  the  form  of  urates  m  such 
quantity  as  is,  under  normal  conditions,  readily  soluble  _  m  the  urine. 
The  presence  of  an  excess  of  uric  acid  is  therefore  due  to  imperfect  oxida- 
tion   The  deficiency  of  oxygen  may  be  absolute,  as  when  the  patient  is 
confined  to  close  ill-ventilated  rooms,  and  takes  insufficient  exercise  m  tne 
open  air,  or  when  he  suffers  from  some  disease  interfering  with  respiration, 
as  phthisis  or  emphysema,  or  when,  from  the  deficiency  of/'^d  corpuscles 
the  blood  is  not  in  a  state  to  take  up  the  necessary  quantity,    in  aU  tuese 
conditions  copious  deposits  of  lithates  are  habitually  met  with.    In  otner 
cases  the  supply  of  oxygen  is  normal  in  amount,  but  the  refuse  products 
to  be  oxidised  are  excessive.    This  may  arise  from  an  excessive  supply  oi 
nitrogenous  food,  or  in  fact,  of  food  of  any  kind,  for  there  seems  reason  to 
believe  that  the  carbo-hydrates,  starch,  sugar,  &c.,  and  alcohol,  exert  a  sort  ot 
preference  claim  on  the  oxygen,  and  if  supplied  in  excessive  qaantities  leave 
an  insufficient  amount  for  the  perfect  oxidation  of  the  refuse  nitrogenous 
substances  arising  from  the  natural  waste  of  the  body.    These  deposits  are 
therefore  commonly  met  with  in  individuals  of  a  robust  habit  of  body  ana 
florid  appearance  who  have  lived  too  well.    Copious  deposits  of  urates  occur 
also  in  all  febrile  conditions  which  are  invariably  associated  with  an  increased 
waste  of  the  tissues  of  the  body.    Violent  and  prolonged  muscular  exertion 
may  produce  the  same  efi'ect.  . 

Excess  of  uric  acid  in  the  blood,  as  was  clearly  demonstrated  by  bir  A. 
Garrod,  is  an  essential  feature  of  gout.  In  this  disease  deposits  of  uric  acid, 
either  as  lithates,  or  as  pure  uric  acid,  are  always  met  with  in  the  urme  ;  and 
the  gouty  deposits  in  joints  and  other  structures  are  composed  ot  urate  oi 

Uric  acid  is  frequently  met  with  in  unhealthy  children  of  the  poor  and  less 
commonly  among  the  children  of  the  rich,  who  are  allowed  more  ammal  food 
than  they  can  readily  digest. 

The  mere  deposit  of  the  normal  quantity  of  hthates  on  the  cooling  oi  uie 
urine,  concentrated  by  excessive  sweating,  may  be  regarded  as  a  natural 

condition.  .  ^  •  Ao 

TJric  Acid  Calculi.— The  calculi  containing  uric  acid  are  of  two  kinds  ; 
the  pure  uric  acid  and  the  urate  of  ammonia.  Uric  acid  in  the  form  ot 
minute  concretions  forms  the  most  common  variety  of  gravel.  When  a 
distinct  calculus  is  formed  it  is  usually  of  regular  form,  oval,  somewhat  com- 
pressed and  flattened,  smooth,  or  slightly  nodular  on  the  surface,  and  of  a 
fawn  colour.  On  section  it  is  seen  to  be  laminated,  and  to  present  various 
shades  of  light  brown  or  fawn  tint.    Fissures  are  occasionally  met  with  in  its 
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structure,  tlie  origiu  of  which  it  is  difficult  to  oxplaiii,  and  in  ,-are  cases  the 
whole  stone  has  been  known  to  break  up  spontaneously  into  small  fragments 
ihe  urate  of  ammonia  calculus  is  of  very  rare  occurrence  ;  it  is  met  with 
chiefly  ui  children,  is  composed  of  concentric  rings,  has  a  fine  earthy  appear- 
ance, and  IS  clay-coloured.    The  uric  acid  calculus  may  be  distinguished  from 
the  urate  of  ammonia  by  heating  a  fragment  in  solution  of 
caustic  potasli :  both  dissolve,  but  the  latter  evolves  ammonia 
in  the  process  of  solution. 

The  treatment  of  uric  acid  deposits  must  be  directed 
to  the  removal  of  the  prime  causes  of  this  condition,  viz., 
mal-assimilation,  defective  oxygenation,  and  the  ingestion  of 
too  large  a  quantity  of  nitrogenous  food.    All  these  may  be 
remedied  by  attention  to  ordinary  hygienic  measures  the 
patient  must  live  sparely,  should  avoid  fermented  liquors, 
851 -Uric  ieid  ®^P^°^^^'^  ^^"^  ^^^^  effervcscent  wines,  and  abstain  from 
Calculus.  "  "  sweets,  pastry,  &c.    He  should  take  plenty  of  out-door 
exercise,  and  keep  the  skin  in  healthy  action  by  warm  dry 
air  or  vapour  bathing,  and  the  use  of  horsehair  gloves.    The  bowels  also  must 
be  carefully  regulated  by  means  of  saline  and  other  aperients,  with  occasional 
alterative  doses  of  blue  pill  ;  to  which,  if  the  constitution  be  peculiarly 
rheumatic  or  gouty,  some  colchicum  may  advantageously  be  added.  Prefer- 
able to  all  medicines,  perhaps,  are  the  natural  aperient  saline  waters  of  PMna. 
FriedrichshaU,  or  Carlsbad,  taken  fasting.    The  patient  may  also  be  directed 
to  drink  some  of  the  natural  alkaline  waters,  as  those  of  Vichy,  Vals,  or 
Facbingen.    The  Yichy  waters,  containing  a  large  quantity  of  carbonate  of 
soda,  with  free  carbonic  acid,  are  often  extremely  serviceable.    If  they  cannot 
be  procured,  a  very  good  alkaline  drink  consists  of  a  scruple  of  bicarbonate  of 
potash  and  five  grains  of  nitre  dissolved  in  a  tumbler  of  cold  or  tepid  water.  • 
to  which  about  five  grains  of  citric  acid  or  a  tablespoonful  of  lemou-juice  mav 
be  added  ;  this  should  be  taken  early  in  the  morning  or  in  the  middle  of  the 
day.    The  preparations  of  lithia  are  of  essential  service  in  removing  uric  acid 
.gravel  or  m  clearing  the  urine  of  urates.    They  may  be  given  alone,  or  in 
combination  mth  the  citrate  or  carbonate  of  potash. 

Deposits  of  Oxalate  of  Lime.— Oxalate  of  lime  appears  in  two  forms,  as 
octahedra  (Fig.  852),  and  as  dumb-bells.    The  crystals  are  colourless  or  nearlv 
so.   The  dumb-bells  sometimes  become  agglomerated  into  small  rounded  masses, 
forming  the  so-called  hemp-seed  calculi.    The  origin  of  oxalate  of  lime  in  the 
urme  is  a  somewhat  doubtful  point.    Oxalic  acid  is  not  present  normally  in 
the  urme,  and  is  supposed  to  be  derived  from  uric  acid  bv  imperfect 
oxidation.    It  has  been  ascribed  also  to  the  imperfect  oxidation  of  the  carbo- 
hydrates taken  as  food.    Certain  articles  of  diet,  as  sorrel  and  rhubarb,  which 
contain  oxalates  in  considerable  quantities,  will  cause  their  presence  in  the 
urine.    It  was  formerly  supposed  to  be  associated  with  marked  symptoms 
indicating  the  so-called  oxalic  diathesis,  the  patient  being  pale,  hypochon- 
driacal, dyspeptic,  and  suffering  from  acidity  of  the  stomach,  disturbed  sleep, 
and  loss  of  sexual  power.    Sir  W.  Roberts,  however,  states  that  oxaluria  accom- 
panies no  constant  train  of  symptoms,  and  asserts  that  the  presence  of  oxalates 
furnishes  no  definite  indication  for  treatment.    Urine  containing  oxalates  is 
usually  pale,  abundant,  and  acid,  and  may  cause  some  sensation  of  heat  and 
pain  in  its  passage  along  the  urethra.    It  forms  no  definite  deposit,  but  is 
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usually  associated,  with  a  slight  excess  of  mucus.  The  crystals  adhere  to  the 
side  of  the  glass  iu  lines  corresponding  to  any  irregularity  in  the  glass,  or  to 
marks  left  by  the  cloth  used  in  wiping  it  out.  There  is  strong  reason  to 
believe  that  in  many  cases  the  oxalic  acid  is  produced  during  the  early  stages 
of  decomposition  after  the  urine  has  been  passed. 

Oxalate  of  Lime  Calculus.-The  oxalate  of  lime  or  mulberry  calculus 
is  usuaUy  of  a  dark  brown  or  even  black  colour,  rough,  tuberculated,  and 


Fig.  853.— Very  rougli  Oxa- 
liite  of  Lime  Cak-ulus. 


Fig.  S52.-  Crystals  of  Oxalate  of  Lime. 

sometimes  almost  spiculated  on  the  surface  (Fig.  853).  It  is  very  heavy  and 
hard.  It  seldom  reaches  a  great  size,  as  the  irritation  it  causes  calls 
attention  to  it  early.    Oxalic  calculi  of  small  size  are  not  unfrequently  passed 

as  gravel.  ^  ^        ,        .  •,, 

Treatment.— When  the  patient  habitually  passes  oxalates,  and  especially 

if  they  appear  as  gravel,  he  must  be  put  upon  a  light  and  nourishing  diet, 

especially  fish,  as  recommended  by  Bird, 

cautioning  him   to  avoid  sweets  and  all 

fermented  liquors,  with  the  exception  of  a 

moderate  quantity  of  weak  spirits  and  water. 

Tonics,  particularly  the  mineral  acids,  iron, 

zinc,  and  quinine,  may  be  given,  and  the 

residence  should,  if  possible,  be  changed  for 

a  time  to  a  warm  chmate.    Distilled  water 

only  must  be  used  for  driuking  purposes. 

When  calculus  is  formed,  there  is,  owing  to 

its  roughness,  usually  a  good  deal  of  pain  in 

the  region  of  the  bladder,  requiring  the  free 

administration  of  opiates. 

Phosphatic  Deposits.— The  sediments 

and  calculi  containing  phosphates  occur  in 

three  distinct  forms  :  1.  Triple  or  Ammonio-Magnesian  Phosphate  ;  2 


Fig.  854.  — Crystals  of  Aiiuiionio- 
Magnesiaii  Phospliate. 


Phos- 


phate of  Lime  ;  and  3.  Mixed  Phosphates,  consisting  of  a  mixture  of  the 

preceding  varieties.  ,      ,  .    •       .    -.i   •  n 

1  The  Triple  or  Ammonia-Magnesian  phosphate  is  met  with  mall 
specimens  of  urine  that  are  decomposing.  It  has  no  pathological  significance, 
and  is  not  associated  with  any  special  constitutional  condition.  It  forms  the 
chief  part  of  the  white  crust  which  is  deposited  on  all  instruments  tied  mto 
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the  bladder  for  any  length  of  time,  and  on  all  stones  which  have  given  rise  to 
severe  cystitis. 

2.  The  Amorphous  Phosphate  of  Lime  is  deposited  whenever  the  urine 
becomes  alkaline,  whether  from  the  administration  of  alkaline  drugs,  from  the 
presence  of  alkaline  mucus  in  large  quantities  secreted  from  an  inflamed 
bladder,  or  from  the  formation  of  carbonate  of  ammonia  from  decomposition. 
It  very  rarely  forms  a  concretion  alone.    Excess  of  phosphates  is  met  with  in 
some  forms  of  disease  of  the  nervous  system,  but  unless  the  urine  be  at  the 
same  time  alkaline  it  does  not  form  a  deposit.    Amorphous  phosphates  are 
very  frequently  passed  a  few  hours  after  a  meal,  during  the  so-called 
"  alkaline  tide  "  in  the  urine,  especially  about  eleven  or  twelve  o'clock  after  a 
heavy  late  breakfast.     This  occurs  more  readily  if  the  actual  amount  of 
phosphates  be  in  excess.    The  causes  of  this  condition  are  not  very  clear,  but 
the  alkalinity  can  easily  be  shown  in  many  cases  to  be  due  to  the  presence  of 
alkalme  carbonates,  the  ui-ine  effervescing  vigorously  on  the  addition  of  any 
acid.    It  is  frequently  associated  with  late  hours  and  over-work.    The  patient 
IS  often  much  alarmed  by  the  appearance  of  the  phosphates,  as  they  usually 
come  at  the  end  of  micturition,  forming  a  white  cloud  in  the  stream  which 
he  may  take_  for  seminal  fluid.    If  the  phosphates  are  very  abundant  they  often 
hang  about  in  the  urethra,  and  may  cause  severe  smarting  or  burning  pain 
after  micturition.    The  condition  is  easily  detected  by  examining  the°urine. 
The  white  heavy  deposit  looking  almost  like  pus  disappears  immediately  on 
the  addition  of  a  httle  acid. 

3.  Mixed  phosphates  are  usually  met  with  in  all  cases  of  disease  of  the 
bladder  with  ammoniacal  urine,  as  in  the  cystitis  foUowing  an  injury  to  the 
spine,  or  in  advanced  cases  of  prostatic  disease. 

Phosphatic  Calculi. — Pure  phosphatic  calculi  are  very  rare,  if  we  exclude 
those  soft  concretions  that  form  in  a  foul  bladder.-  They  are  commonly  com- 
posed of  mixed  phosphates  in  varying  proportions.  If  the  proportion  is  about 
two  parts  of  the  ammonio-magnesian  to  one  part  of  the  phosphate  of  lime,  it 
fuses  readily  into  a  bead  before  the  blow-pipe,  and  has  hence  been  called  the 
fusible  calculus.  This  calculus  is  friable,  laminated,  and  has  a  chalky  or 
earthy  look.  The  ammonio-magnesian  calculus  is  less  common.  It  may  be 
beautifully  crystalline  in  structure.  The  phosphate  of  lime  calculus  is  still 
more  rare,  b&  the  amorphous  phosphates  seem  to  show  but  little  tendency  to 
agglomerate  into  a  concretion.  The  few  that  have  been  met  with  are 
laminated  and  harder  than  the  other  phosphatic  stones. 

The  Treatment  of  the  deposit  of  phosphates  is  in  most  cases  purely 
local,  decomposition  of  the  urine  being  prevented,  and  the  bladder  kept  clean 
by  those  means  that  will  be  described  in  the  chapter  on  cystitis.  The  passage 
of  amorphous  phosphates  may  be  treated  by  avoidance  of  overwork  and  late 
hours,  and  by  exercise  in  the  open  air,  a  few  days  of  which  treatment  will 
usually  cause  a  complete  disappearance  of  the  symptoms.  Tonics,  especially 
nitric  acid  or  nitro-hydrochloric  acid  and  tincture  of  nux  vomica,  are  often 
of  use. 

Cystine  is  one  of  the  rarer  forms  of  morbid  product  occasionally  met  with 
in  the  bladder.  It  difffers  from  all  other  ingredients  in  containing  a  large 
quantity— about  20  per  cent.— of  sulphur.  It  is  very  rarely  seen  as  a 
sediment  in  the  urine  ;  but  when  it  occurs  in  this  form  it  presents  the 
microscopic  characters  seen  in  Fig.  855,  being  composed  of  hexagonal  laminae. 
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The  causes  which  lead  to  its  formation  are  uncertain,  but  the  tendency  to 
it  is  often  hereditary.     Calculi  containing  cystine  are  occasionally  met 
with.    Golding  Bird  states  that  in  Guy's  Hospital  museum  there  are  eleven  ; 
and  in  the  museum  of  University  College  we  have  some  good  specimens. 
Cystine  in  calculus  has  a  peculiar  yellowish 
colour,  becoming  green  after  exposure  to  the 
air,  and  a  waxy  look,  quite  peculiar  to  itself. 
Friction  apphed  to  its  cut  surface  causes  it 
to  emit  a  smell  like  that  of  garlic. 

Xanthine,  or  XantMc  Oxide,  was  first 
noticed  by  Marcet,  and  has  since  been 
observed  by  Laugier,  Langenbeck,  and  others. 
It  is  of  extremely  rare  occurrence,  and  has 
been  found  in  only  four  recorded  instances 
in  the  form  of  calculous  concretions.  These 
have  generally  been  of  small  size,  with  the 
exception  of  the  one  removed  by  Langenbeck, 
which  weighed  388  grains.  For  a  detailed 
account  of  the  chemical  characters  and  con- 
stituents  of  this  substance,  as  well  as  of  the  other  materials  of  which  calculi 
are  formed,  I  must  refer  to  the  works  of  G.  Bird,  Beale,  and  Ralfe. 

Carbonate  of  Lime  has  occasionally  been  met  with  as  an  amorphous 
powder  in  alkaline  or  very  faintly  acid  urine.  Bird  states  that  he  detected 
carbonate  of  hme  as  forming  a  distinct  stratum  in  some  phosphatic  calculi ; 
and  Thudichum  has  examined  prostatic  concretions  consisting  almost  entirely 
of  this  substance— the  urinary  origin  of  which,  however,  he  doubts.  _  Vesical 
calculi  composed  of  carbonate  of  lime  are  certainly  very  rarely  met  with. 

Chemical  Examination  of  Calculi.— For  a  complete  account  of  the 
chemical  examination  of  urinary  calculi  I  must  refer  the  reader  to  works  on 
medical  chemistry  by  C.  H.  Ealfe  and  others.    The  following  rough  tests 
may,  however,  be  employed  for  the  three  cliief  varieties,  the  other  forms  being 
so  rare  that  they  may  practically  be  excluded  from  consideration.    Place  a 
small  fragment  on  a  piece  of  platinum  foil,  and  hold  it  in  the  flame  of  a  spirit 
lamp.    If  it  burns  completely  away,  or  at  most  leaves  a  scarcely  appreciable 
residue,  it  is  probably  uric  acid  or  urate  of  ammonia.    If  it  blackens  and  then 
leaves  a  white  residue  of  the  same  size  as  the  original  fi-agment,  it  is  either 
oxalates  or  phosphates.    Then  place  three  very  small  fragments  on  three  glass 
slides,  and  add  by  means  of  a  glass  rod  a  drop  of  dilute  liquor  potass^  to  one, 
of  acetic  acid  to  another,  and  of  dilute  hydrochloric  acid  to  the  third.    If  it 
dissolves  in  the  hquor  potasste  it  is  either  uric  acid  or  urate  of  ammonia  ;  if  it 
dissolves  in  acetic  acid  and  hydrochloric  it  is  phosphates  ;  if  it  dissolves  in 
hydrochloric  acid  and  not  in  acetic  it  is  oxalate  of  hme.    If  it  dissolves  in 
liquor  potassa3,  put  a  glass  slip  cover  over  it  and  then  run  in  beneath  a  drop  of 
acetic  or  hydrochloric  acid  ;  as  the  acid  meets  the  alkaline  fluid  a  white  cloud 
will  appear,  examine  this  under  the  microscope  and  it  will  be  found  to  be 
composed  of  diamond-shaped  crystals  of  uric  acid.    As  a  confirmatory  test  for 
oxalate  of  lime,  the  white  residue  left  after  heating  on  the  platinnra  foil  may 
be  placed  on  a  glass  slide  and  a  drop  of  acid  added,  when  it  will  be  seen  to 
dissolve  with  effervescence,  oxalic  acid  having  been  broken  up  by  the  heat, 
and  carbonate  of  lime  remaining. 


Fig.  855.— Crystals  of  Cystine. 
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STONE    IN    THE  BLADDEB. 

Structure  of  CalcuU.— Calculi,  though  sometimes  composed  throughout 
of  the  same  deposit,  are  frequently  made  up  of  layers  or  strata,  differing 
in  chemical  composition  from  one  another,  and  these  usually  go  hy  the 
name  of  alternating  calculi  (Fig.  856).  Most  frequently  the  nucleus  consists 
of  uric  acid ;  next  in  order  of  frequency  comes  the  oxalate  of  lime  ;  and 
then  the  concretion  of  a  phosphatic  character  throughout.  It  is  very  se'ldom 
that  the  nucleus  is  absent ;  but  concretions  have  occasionally  been  met  with 
in  which  none  could  be  detected,  or  in  which  it  was  even  replaced  by  a  cavity. 
The  nucleus  is  usually  as  nearly  as  possible  in  the  centre  of  the  calculus,  and  "is 
generally  nearly  regular  in  shape  ;  occasionally,  however,  it  is  branched  or 
curiously  radiated,  and  then  the  concretion  generally  affects  a  correspond- 
ing outline.  Calculi  containing  two  or  three  nuclei  have  sometimes  been 
found,  consisting  probably  of  an  equal  number  of  concretions  agglommerated 
together.    A  foreign  body  occasionally  takes  the  place  of  a  nucleus. 

The  body  of  a  calculus  having  the  uric  acid  nucleus  is  generally  composed  of 


Fig.  S56. — Section  nf  an 
Alternating  Calculus. 


Fig.  So".— Section  of 
Oxalate  of  Lime  Cal- 
culus incrusted  vitli 
Phosphate.s. 


the  same  substance  possibly  mixed  with  some  urates  ;  but  not  unfrequently 
these  are  incrusted  with  deposit  of  phosphates.  In  other  instances  the  body 
may  be  wholly  composed  of  some  of  the  earthy  phosphates,  which  more  rarely 
alternate  with  the  oxalate  of  lime  or  the  triple  phosphates. 

An  oxalate  of  lime  nucleus  usually  has  a  body  of  the  same  constitution  ;  but 
in  some  cases  it  is  incrusted  with  phosphates  or  urates  (Fig.  857).  When 
the  mterior  is  phosphatic,  the  concretion  is  always  of  the  same  constitution. 

^  The  alterations  in  the  composition  of  a  calculus  are  due  to  varying  con- 
ditions of  the  general  health,  and  consequently  of  the  character  and  con- 
stituents of  the  urine,  and  of  the  state  of  the  lining  membrane  of  the  bladder. 
The  m-ic  acid  and  oxalate  of  lime  nuclei  and  layers  are  undoubtedly  due  to 
constitutional  causes.  The  phosphatic  laminai,  whether  interposed  "betweeu 
the  uric  acid  or  incrusting  the  calculus,  are  dependent  on  vesical  irritation 
and  decomposition  of  the  urine,  consequent  on  the  presence  in  the  bladder  of 
the  uric  acid  or  oxalate  of  lime  nucleus  which  has  been  previously  formed. 

Origin.— Calculi  may  be  formed  either  in  the  kidneys  or  in  the  bladder. 
Those  that  contain  nuclei  of  the  urates  or  oxalates  are  probably  renal  in  their 
origin  ;  whilst  those  that  have  a  phosphatic  nucleus  are  usually  vesical,  renal 
nuclei  of  this  composition  being  rarely  met  with. 
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All  renal  calculi,  all  those  vesical  calculi  that  have  a  renal  origin,  and  some 
of  those  even  that  appear  to  be  primarily  formed  in  the  bladder,  have  a  con- 
stitutional source  ;  they  arise  from  a  morbid  state  of  the  urine,  which  in 
its  turn  probably  depends  upon  mal-assimilation,  the  particular  form  of  which 
determines  the  chemical  composition  of  the  stone.  Those  calculi  that  are 
formed  by  deposit  from  the  urine  upon  and  around  some  foreign  body,  as  a 
pin  or  straw  accidentally  introduced  into  the  bladder,  and  some  soft  phosphatic 
concretions  that  appear  to  be  the  result  of  an  unhealthy  state  of  its  mucous 
membrane,  may  be  looked  upon  as  being  local  in  their  origin. 

The  symptoms  arising  from  a  stone  in  the  kidney,  and  during  its  passage 
to  the  bladder  have  already  been  described  (p.  971).  Though  a  vesical 
calculus  often  owes  its  origin  to  the  descent  of  a  stone  from  the  kidney,  yet 
frequently  there  is  no  evidence  of  its  coming  from  such  a  source,  but  every 
appearance  of  its  being  deposited  in  the  bladder  ;  a  nucleus  being  originally 
formed  in  the  viscus  by  the  aggregation  of  some  sabulous  matters,  upon  which 
fresh  deposits  take  place,  until  a  true  calculus  is  formed.  In  some  instances, 
vesical  calculi  have  been  found  deposited  upon  and  incrusting  foreign  bodies, 
accidentally  introduced  into  the  bladder,  such  as  a  piece  of  straw,  a  pin,  bit  of 
bougie,  fi-agment  of  bone,  &c. 

Number.— The  number  of  calculi  in  the  bladder  varies  considerably  ;  most 
commonly  only  one  is  encountered  ;  but  in  about  one-fifth  or  one-sixth  of  the 


cases  operated  upon,  several  will  be  fouud  ;  from  two  to  six  or  eight  are  by  no 
means  uncommonly  met  with.  Occasionally,  several  dozens  have  been  de- 
tected ;  and  there  are  instances  on  record  in  which  even  some  hundreds  of 
distinct  and  separate  calculi  have  been  found  in  one  bladder.  The  most  re- 
markable case  of  this  kind  is  one  in  which  Physick  removed  from  a  Judge  in 
the  United  States  upwards  of  a  thousand  calculi,  varying  in  size  from  a 
partridge-shot  to  a  bean,  and  each  marked  with  a  black  spot.  Several  calculi 
may  become  matted  together  in  one  large  concretion,  as  in  the  annexed  repre- 
sentation of  a  calculus  (Fig.  858)  that  I  removed  from  a  child  four  years  old  ; 
it  was  formed  of  eleven  distinct  uric  acid  calculi  soldered  together  in 
this  way  ;  besides  which,  three  others  were  loose  in  the  bladder.  When  two 
or  more  calculi  occur  they  often  are  uniform  in  shape,  size,  and  weight,  one 
being  the  exact  counterpart  of  the  othei-.  This  symmetry  is  remarkable  when 
the  calculi  are  very  lumerous,  dozens  of  small  stones  of  exactly  the  same  size, 
shape,  and  weight,  being  met  with.  Oue  large  calculus  is  very  rarely,  if  ever, 
found  associated  with  numerous  small  ones. 

When  there  are  several  calculi  in  the  bladder,  the  attrition  of  one 
against  the  other  usually  causes  the  opposing  surfaces  to  become  smooth,  thus 
constituting  "facets"  (Fig.  859).    In  some  cases,  however,  when  the  calculi 
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Fig.  So9. — Calculi  with  Facets. 
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are  numerous,  there  are  no  signs  of  attrition.  This  is  probably  owing  to  tlio 
bladder  being  atonic,  always  containing  urine,  and  thus  not  compressing  and 
grinding  the  calculi  against  one  another.  In  a  patient  of  mine  who  had 
fifteen  calculi  in  his  bladder,  all  the  stones  were  round,  about  the  size  and 
shape  of  marbles,  without  any  facets.  In  other  cases,  again,  there  may  be 
more  facets  on  one  calculus  than  companion  calculi  in  the  bladder.  A  second 
stone  may  occasion  two  or  even  three  facets  on  the  first,  having  rolled  first  to 
one  and  then  to  the  other  side  of  it. 

Spontaneous  Fracture  of  a  Calculus  will  sometimes  occur  within  the 
bladder.  This  has  been  met  with  only  in  uric  acid  calculi,  and  may  happen  to 
a  stone  that  is  single,  or  to  one  among  many.  Civiale  suggested  that  the 
fracture  might  be  due  to  the  pressure  of  a  hypertrophied  bladder,  and  others 
have  supposed  that  it  might  be  caused  by  concussion  of  one  stone  against 
another,  but  both  these  theories  are  without  evidence  to  support  them.  In  the 
museum  of  University  College  is  a  calculus  removed  as  it  were  in  the  act  of 
disintegrating.  Apparently  by  a  process  of  shrinking  of  the  older  parts  of  the 
stone,  fissures  have  formed  concentrically  round  the  nucleus,  and  the  zones 
thus  formed  are  divided  transversely  by  other  fissures.  The  urine  has  soaked 
into  these  and  deposited  a  small  quantity  of  soft  white  phosphatic  matter, 
showing  that  the  shrinking  and  fissuring  have  occurred  before  removal.  The 
stone  shows  great  tendency  to  break  up  into  segments,  and  has  in  part 
done  so.  Where  spontaneous  fracture  occurs  great  irritabihty  of  the  bladder 
is  set  up.  In  some  cases  the  fragments  become  agglomerated  together  by  the 
deposit  of  a  quantity  of  phosphatic  matter  upon  and  around  them.  In  other 
cases,  the  different  fragments  may  each,  form  the  nucleus  of  a  fresh  calculus, 
so  that  the  bladder  may  afterwards  contain  numerous  concretions. 

Physical  Characters. — The  Size  of  calculi  varies  from  that  of  a  hemp- 
seed  or  pin's  head  to  a  concretion  of  immense  magnitude.  One  of  the  largest 
with  which  I  am  acquainted,  is  a  calculus  removed  by  the  high  operation  by 
Uytterhoeven  of  Brussels,  which  I  saw  some  time  ago  in  his  possession,  and  of 
which  he  has  been  obliging  enough  to  give  me  a  cast  ;  it  is  pyriform,  and 
measures  19j  inches  in  its  longest  circumference,  and  12^  inches  round  at  its 
broadest  part,  being  6^  inches  long,  and  about  4  wide.  In  the  celebrated  case 
of  Sir  W.  Ogilvie,  Cline  attempted,  but  failed,  to  extract  a  calculus  measuring 
16  inches  round  one  axis  and  14  round  the  other.  These  enormous  concretioiis 
are  happily  seldom  met  with  at  the  present  day  ;  the  usual  size  of  stones  removed 
by  operation  being  from  about  one  to  two  inches  in  the  longest  diameter, 
somewhat  narrow,  and  perhaps  flattened. 

The  Weight  of  calculi  varies  from  a  few  grains  to  several  ounces  ;  the 
commonest  weight  is  from  three  drachms  to  about  one  ounce,  reaching  occa- 
sionally from  three  to  six  ounces  ;  from  this  they  may  range  upwards  until 
several  pounds  are  reached.  Thus,  in  Cline's  case  the  stone  weighed  44  ounces. 
Deschamps  saw  one  of  51  ounces,  and  Morand  one  weighing  G  lbs.  :  none  of 
these  admitted  of  removal.  Sir  H.  Thompson  has  successfully  removed  one 
weighing  14  ounces,  and  W.  Rivington  one  wcigliing  23,  which  had  to  1)0 
broken  up  in  the  bladder.  The  largest  calculi  are  usually  composed  of  phos- 
phates, in  gi-eater  part  if  not  in  whole.  Large  and  heavy  calculi  are  certaiuly 
less  frequently  met  with  now  than  formerly,  owing  to  operations  for  stone 
being  simpler  and  less  dreaded  since  the  introduction  of  anaesthetics,  and  hence 
practised  in  an  earlier  stage  of  the  disease. 
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The  Hardness  of  calculi  varies  considerably  ;  the  oxalate  of  lime  is  the 
hardest ;  the  uric  acid  comes  next,  and  is  often  very  hard,  though  brittle  ;  the 
phosphatic  calculi  are  always  comparatively  soft. 

The  Shape  of  calculi  presents  great  variety  ;  most  commonly,  however,  they 
have  an  ovoid  figure.  Concretions  of  uric  acid  and  urate  of  ammonia  are 
generally  pretty  regularly  ovoidal,  smooth,  and  disc-like.  Those  composed  of 
oxalate  of  lime  are  usually  somewhat  globular  or  square-shaped,  and  generally 
rough,  nodulated,  or  spiculated  upon  the  surface.  The  phosphatic  calculi 
present  often  the  most  irregular  outline  ;  most  commonly,  it  is  true,  they  are 
ovoid  or  globular,  but  are  not  unfrequently  branched,  as  if  moulded  to  the 
interior  of  a  sacculated  bladder,  constricted,  or  of  an  hour-glass  shape.  The 
cystine  calculi  are  generally  tolerably  oval  and  regular  in  outline. 

Position.— Most  frequently  calculi  lie  loose  in  the  bladder  ;  but  occasionally 
they  may  be  fixed,  either  by  being  encysted,  and  then  lying  in  one  of  the 
sacculi  that  have  already  been  described  within  the  walls  of  the  bladder  (Figs. 
860  and  861)  ;  or  by  being  impacted  in  one  of  the  ureters  ;  or,  in  other  cases 
by  being  partly  included  in  villous  or  malignant  growths. 

Causes. — Whenever  a  foreign  body  of  any  kind,  as  a  piece  of  broken 


catheter,  &c.,  is  introduced  into  the  bladder,  it  will  form  the  nucleus  of  a 
calculus,  speedily  becoming  incrusted  by  calculous  phosphatic  matter.  But 
the  causes  of  calculi  occurring  spontaneously  are  very  obscure.  There  can  be 
little  doubt,  it  is  true,  that  the  different  forms  of  concretion  are  connected 
with  the  various  general  and  local  conditions  that  have  already  been  described  ; 
and  we  may  look  upon  the  formation  of  a  calculus  as  an  indication  of  the 
existence,  in  a  greater  degree  of  intensity  than  usual,  of  the  causes  which 
ordinarily  give  rise  to  sediments  or  gravel ;  but  why,  in  particular  cases, 
aggregation  into  a  calculous  mass  takes  place,  it  is  impossible  to  say. 

'^Age  exercises  considerable  influence  upon  the  production  of  calculi.  Stone 
may  occur  in  the  bladder  at  all  periods  of  life,  and  even,  according  to  Stahl, 
be  congenital.  The  greatest  number  of  cases  apparently  occur  during  the 
first  two  decennial  periods  ;  thus,  in  the  statistics  collected  by  Sir  Heniy 
Thompson  from  the  chief  hospitals  of  this  country,  he  shows  that  one-third  of 

the  entire  number  of  cases  occurred  Ijefore  seven  years  of  age,  and  one-half 


Fig.  860.— Exterior  of  Bladder,  containing 
an  Encysted  Caleulns  at  ct :  h,  Ureter. 


Fig.  SGI. -Interior  of  the  same  Bladder,  showing  small 
Oriflce  leading  into  Cyst  at  a  :  h,  Ureter. 
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before  the  thirteenth  year  is  completed.  Coulson  has  collected  2,972  recorded 
cases  of  hthotomy  from  various  sources  ;  of  these,  1,466  occurred  under  the 
age  of  ten,  781  from  eleven  to  twenty,  205  from  twenty-one  to  thirty, 
264  fi-om  thirty-one  to  fifty,  and  306  from  fifty-one  upwards.  These 
statistics  refer  entirely  to  hospital  practice.  The  later  statistics  published  by 
Thompson,  derived  fi'om  his  own  practice,  public  and  private,  show  somewhat 
difi'erent  results.  Thus,  of  812  patients  upon  whom  he  has  operated,  595  were 
above  fifty.  This  apparent  discrepancy  arises  from  two  causes.  First,  the 
more  extensive  statistics  are  derived  fi-om  cases  operated  on  chiefiy  before'  the 
days  of  anaesthetics,  when  numerous  adults  died  unrelieved  rather  than  face 
the  hori-ors  of  lithotomy  ;  whereas  children  had  little  choice  in  the  matter. 
Diagnosis  also  was  not  so  perfect  at  that  time,  and  many  small  stones  in  old 
people  escaped  detection.  Secondly,  Thompson's  own  statistics  are  chiefly 
derived  from  private  practice,  and  it  is  well  known  that  the  childi-en  of  the 
rich  very  rarely  suffer  from  stone  ;  whereas  that  disease  is  very  common  among 
those  of  the  poor.  The  cause  of  this  is  not  very  certain,  but  some  attribute 
it  to  insufficiency  of  milk  in  the  diet. 

Sex  influences  materially  the  occurrence  of  stone,  which  is  far  more  frequent 
in  the  male  than  in  the  female,  in  the  proportion  of  about  twenty  to  one  of 
cases  requiring  operation.  This,  however,  does  not  represent  the  exact  ratio  ; 
as,  owing  to  the  shortness  and  large  size  of  the  urethra  in  females,  many  small 
calculi  are  voided  by  them  that  would  be  retained  in  the  male. 

Locality.— It  would  appear  that  in  some  parts  of  the  loorld  calculus  is  a  far 
more  common  disease  that  in  others.    It  is  generally  more  frequently  met 
with  in  cold  than  in  warm  climates.    The  negro  race  is  remarkably  exempt 
from  this  aflFection.    It  is  a  singular  fact  that  in  some  parts  of  the  same 
country  calculous  disorders  are  of  far  more  frequent  occurrence  than  in  others. 
Thus  it  is  well  known  that  the  inhabitants  of  the  east  coast  of  England  and 
Scotland  are  peculiarly  liable  to  these  disorders  ;  and  that  in  Norfolk  stone 
occiu:s  with  especial  frequency,  the  mortality  from  calcidus  being  much  higher 
there  in  proportion  to  the  population  than  in  any  other  county  of  England 
(Cadge).    In  America  also,  it  would  appear  that  the  inhabitants  of  certain 
States  are  peculiarly  liable  to  this  affection  ;  and  I  understand  that  in  some 
districts  of  Germany  the  disease  may  be  said  to  be  almost  unknown,  whilst  in 
others  it  is  of  common  occurrence.    The  relative  frequency  of  the  kinds  of 
calculus  also  varies  in  different  countries.    H.  V.  Carter,  who  has  analysed 
and  described  upwards  of  a  hundred  specimens  contained  in  the  museum  of 
the  Grant  Medical  College  at  Bombay  shows  that  the  percentage  of  calculi 
with  a  uric  acid  or  urate  of  ammonia  nucleus  is,  in  India,  56-30,  in 
England,  7179  ;  while  that  of  calculi  with  a  nucleus  of  oxalate  of  lime  is  in 
India,  38'65,  in  England,  16-87.    The  calculi  composed  purely  of  oxalate  of 
lime  also  greatly  exceed  in  number  those  which  consist  entirely  of  uric  acid  or 
urate  of  ammonia.    To  what  these  differences  are  owing  it  is  impossible  to  say. 
Peculiarity  of  race,  of  constitution,  and  of  diet,  with  exposure  to  prevalent 
dry  and  cold  winds,  have  all  been  assigned  as  reasons  for  them  ;  but  probably 
not  on  very  sufficient  grounds. 

Symptoms.— The  symptoms  of  stone  in  the  bladder  vary  according  as  the 
calculus  lies  loose  or  is  encysted.  Their  intensity  will  depend  on  the  size  and 
shape  of  the  stone,  the  condition  of  the  bladder,  and  the  constitution  of  the 
patient.    Most  commonly,  the  severity  of  the  symptoms  is  in  proportion  to 
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the  magnitude  of  the  calculus.  This,  however,  is  not  always  the  case.  In  a 
patient  whom  I  once  cut,  the  most  intense  suffering  and  repeated  attacks  of 
cystitis  had  been  occasioned  by  a  small  but  sharp-pointed  calculus,  nob 
weighing  more  than  a  drachm  ;  and  some  years  ago  I  saw  a  patient  in  whose 
bladder  five  calcuU  nearly  as  large  as  chestnuts,  were  found  after  death, 
though  their  presence  had  never  been  suspected  during  life  by  the  different 
Surgeons  under  whose  care  he  had  been  for  stricture,  so  little  distress  had  they 
occasioned.  In  some  cases,  the  symptoms  of  stone  declare  themselves  very 
suddenly  ;  and  then  the  Surgeon  finds  on  examination  that  the  patient  has 
a  calculus  of  some  size,  which  must  have  been  a  long  time  forming  without 
attracting  attention.  Rough  and  angular  calculi  necessarily  give  rise  to  more 
severe  symptoms  than  smooth  ones.  Phosphatic  calculi  being  deposited 
almost  invariably  as  a  consequence  of  cystitis  with  foul  urine,  are  accompanied 
by  much  pain  and  constitutional  disturbance. 

The  symptoms  induced  by  stone  are  the  result  of  the  mechanical  irritation 
produced  by  the  presence  of  a  foreign  body  in  the  bladder  ;  they  consist  of 
Pain,  Increased  Frequency  in  Micturition,  occasional  Stoppage  of  the  Urine, 
and  Various  Morbid  Conditions  of  that  Fluid. 

The  Pain  in  calculus  is  often  the  first  symptom  that  attracts  attention  ; 
it  varies  greatly  in  character  and  degree.  It  may  be  experienced  not  only  in 
the  region  of  the  bladder  and  the  perinEeum,  but  may  radiate  widely  in  the 
course  of  the  nerves  of  the  lumbar  and  sacral  plexuses,  the  patient  complaining 
of  a  heavy  and  dragging  sensation  in  the  groins,  extending  down  the  outside 
or  back  of  the  thighs,  and  not  uncommonly  experienced  in  the  soles  of  the  feet. 
The  penis  is  the  seat  of  a  good  deal  of  uneasiness  ;  fi-equently  of  a  sharp  and 
cutting  pain  at  the  end  of  the  glans.  This  is  especially  noticed  in  children, 
in  whom  attention  is  often  attracted  to  the  complaint  by  their  constantly 
squeezing  and  pulling  the  organ  to  relieve  the  distress  they  suffer  in  it.  The 
pain  is  much  increased  by  any  movement  by  which  the  stone  is  jolted  about  in 
the  bladder,  as  in  driving,  riding,  or  jumping ;  and  is  especially  severe  in 
those  cases  in  which  cystitis  occurs.  It  is  always  most  severe  towards  the 
termination  of,  or  immediately  after,  micturition  ;  as  there  is  then  a  tendency 
for  the  calculus  to  roll  forwards  towards  the  neck  of  the  bladder,  where  it 
comes  into  contact  with  and  is  grasped  by  the  most  sensitive  part  of  that 
organ.  Hence  it  is  not  unfi-equent,  in  cases  of  calculus  in  children,  to  find 
that  the  little  patient  instinctively  lies  upon  his  back  or  side  whilst  passing 
urine,  and  thus  escapes  much  of  the  agony  that  he  would  otherwise  suffer.  In 
adults  in  whom  the  prostate  happens  to  be  enlarged,  the  calculus  usually  lies 
in  a  depression  behind  this  gland  ;  and  hence,  being  prevented  from  being 
squeezed  by  the  neck  of  the  bladder  in  consequence  of  imperfect  contraction, 
occasions  less  suffering  than  in  other  cases. 

In  consequence  of  the  irritation  of  the  stone  occasioning  chronic  inflamma- 
tion of  the  vesical  mucous  membrane,  there  is  an  Increased  Frequency  of 
Micturition,  more  by  day  than  at  night.  The  urine  is  passed  in  small 
quantities  at  a  time,  usually  contains  some  mucus  or  pus,  and  is  occasionally 
tinged  with  blood,  or  loaded  with  thick  vesical  mucus.  But  in  many  cases 
the  urine  remains  remarkably  clear,  and  free  from  marked  admixtures 
throughout.  Albumen  from  blood  or  pus  is  commonly  present,  and  in  the 
later  stages  when  the  kidney  becomes  affected,  it  may  come  from  that  source 
also.    The  presence  of  blood  in  the  urine  is  often  one  of  the  earUest  signs  of 
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stone  in  the  bladder,  and  in  children  especially,  should  lead  to  the  suspicion  of 
calcukis.  It  may  be  in  large  quantities,  and  may  continue  for  many  weeks, ' 
especially  in  the  earlier  stages.  The  urine  may  then  clear  as  the' bladder 
becomes  accustomed  to  the  presence  of  the  stone,  and  the  blood  may  reappear 
only  under  the  influence  of  active  movement,  or  of  any  cause  of  increased 
irritation  of  the  organ.  But  it  is  important  to  observe  that  the  quantity  of 
albumen,  as  shown  by  boiling  the  urine,  will  be  very  great  whenever  even  a 
trace  of  blood  is  present.  It  very  rarely  happens  that  a  stone  has  existed  for 
any  time,  without  the  urine  becoming  occasionally  streaked  or  tinged  by  blood. 

An  occasional  Stoppage  in  the  flow  of  Urine  before  the  bladder  is 
emptied  owing  to  the  stone  being  impelled  against  its  neck,  and  thus  blocking 
up  the  urethra  is  a  common  symptom  in  children,  but  very  rare  in  adults. 
On  the  patient  lying  on  his  back  or  on  his  side,  the  stream  flows  again,  the 
situation  of  the  calculus  being  chane-ed. 

As  a  result  of  the  straining  and  general  irritation  al)out  the  geni to-urinary 
organs.  Prolapsus  of  the  Anus,  accompanied  by  Tenesmus,  is  by  no  means 
uncommon,  especially  in  children  ;  and  in  some  cases  there  is  very  troublesome 
Priapism. 

:  Stone  in  Elderly  Men  often  gives  rise-  to  but  feebly  marked  symptoms. 
This  fact  has  been  specially  called  attention  to  by  Sir  Henry  Thompson.  He 
states  as  the  result  of  his  unrivalled  experience,  that  partly  from  diminished 
sensibility  of  the  bladder  in  elderly  men,  and  partly  from  the  frequency  with 
which  a  moderately  enlarged  prostate  may  mask  the  symptoms,  many  a  man 
may  and  does  carry  a  uric  acid  calculus  for  three  or  fom-  years  with  little  or 
no  inconvenience,  so  that  the  presence  of  the  stone  may  easily  be  overlooked 
till  it  attains  such  a  size  as  to  make  its  removal  a  serious  and  possibly  a 
dangerous  operation.  In  these  cases  the  symptoms  he  regards  as  most  charac- 
teristic, are  shght  pricking  or  smarting  at  and  near  the  end  of  the  penis, 
often  but  not  invariably  felt  during  and  after  the  close  of  micturition,  and  in- 
creased frequency  of  micturition,  less  felt  at  night,  and  more  manifest  in  the 
day,  especially  during  exercise ;  but  if  the  patient  lead  a  very  quiet  life  this 
symptom  may  be  wanting.  Florid  blood  in  smaU  quantities  may  appear 
after  more  violent  exercise,  or  jolting  fi-om  any  cause.  The  m-ine  is  acid  and 
clear,  and  often  deposits  lithates.  By  souudiug  the  patient  when  these 
symptoms  are  present,  a  small  stone  may  often  be  detected  and  removed  vnt\\- 
out  appreciable  risk. 

Stone  in  Children.— The  symptoms  in  children  jjresent  few  peculiarities, 
except  that  the  patient  is  often  unable  clearly  to  describe  what  he  feels.  Pain 
on  movement  is  indicated  by  the  child's  disinclination  to  play  or  run  about. 
Screaming  or  crying  after  micturition  is  common ;  the  irritation  of  the  stone 
often  leads  to  incontinence  at  night,  and  frequent  Avetting  of  the  clothes 
diu-ing  the  day,  often  causing  excoriation  of  the  thighs.  Constant  handling 
of  the  penis  and  pulling  of  the  foreskin  till  it  seems  in  some  cases  to  be 
actually  lengthened,  are  also  important  signs.  With  these,  straining,  with 
prolapsus  of  the  rectum  during  micturition,  is  usually  present,  and  sudden 
stoppage  of  the  stream  during  micturition  is  not  uncommon.  Whenever  a 
child  presents  these  symptoms,  he  should  be  at  once  sounded.  If  no  stone  be 
found,  the  child  must  be  examined  for  worms,  the  imtation  of  -which  may 
give  rise  to  symptoms  closely  resembling  those  of  stone.  A  tight  phimosis  will 
also  cause  symptoms  distinguishable  from  stone  only  by  sounding. 
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Encysted  Calculus.— When  a  stone  is  encysted,  those  symptoms  that 
depend  upon  its  being  loose  and  rolling  about  in  the  bladder,  are  necessarily 
absent ;  thus  there  is  no  stoppage  of  the  urine,  this  fluid  is  seldom  bloody,  and 
the  pain  is  not  materially  increased  by  jolts  and  rough  movement ;  though 
there  are  weight  and  pain  in  the  usual  situations,  and  increased  frequency  of 
micturition  from  the  pressure  and  irritation  of  the  calculus. 

Physical  Diagnosis  of  Stone— The  existence  of  stone  is  finally  deter- 
mined by  Sounding  the  Bladder. 

A  Sound  is  a  soUd  steel  instrument  shaped  hke  a  catheter,  but  shorter  m 
the  curve  (Fig.  862),  so  that  it  may  thoroughly  explore  all  parts  of  the 


Fig.  802.-801111(1  for  Examining  Bladder. 

bladder  especially  those  behind  the  prostate.  It  should  have  a  wide  and 
smooth  steel  handle,  and  be  slightly  bulbous.  Sir  H.  Thompson  prefers  a 
hollow  sound  with  a  round  handle,  and  a  short  beak  bent  at  a  sharp  curve 
like  a  lithotrite.  The  operation  of  sounding  is  conducted  as  follows.  The 
patient  lies  upon  his  back  with  his  buttocks  well  raised  on  a  pillow ;  a  full- 
sized  sound,  well-oiled  and  warmed,  is  then  passed  into  the  bladder,  which 
should,  if  the  patient  can  retain  it,  be  allowed  to  contain  three  or  four  ounces 
of  urine.    The  Surgeon  then  using  his  left  hand,  or  crossing  over  to  the 


Fig.  8B3.- Sounding  for  Stone  beliind  Prostate. 

patient's  riglit  side,  whichever  he  finds  most  convenient,  carefully  directs  tlie 
beak  of  the  instrument  towards  the  neck  of  the  bladder,  turning  it  from  riglit 
to  left  over  the  whole  of  that  region ;  he  next  draws  it  forward  on  one  side  as 
far  as  the  neck,  tapping,  as  it  were,  gently  with  its  beak ;  he  repeats  the  same 
manoeuvre  on  the  other  side ;  and,  lastly,  by  raising  the  handle  directs  the 
end  of  the  instrument  into  the  lower  fundus,  which  he  carefully  explores. 
Usually  the  stone  is  readily  detected  by  these  mancEUvres,  and  its  position  jin 
the  bladder  will  often  be  dependent  upon,  and  may  to  a  certain  extent  be 
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taken  as  an  appi-oxunative  indication  of,  its  size.  Thus,  when  moderately 
large,  it  will  usually  be  found  lying  to  one  side,  most  generally  the  right,  of 
the  neck  of  the  bladder;  when  small,  it  will  be  placed  towards  the  fundus 
near  the  orifice  of  one  or  other  ureter.  These  then  are  the  situations  iu 
which  the  Surgeon  should  first  seek  for  a  stone,  and  in  which  he  will  generally 
find  it  when  present.  Should  it  not  be  met  with  there,  the  chances  are 
more  especially  if  the  patient  be  elderly,  that  it  will  be  found  in  a  pouch 
behind  the  prostate,  where  it  may  be  detected  by  depressing  the  handle  and 
then  turning  the  beak  of  the  sound  downwards  (Fig.  863).  Should  the  Surgeon 
not  detect  the  calculus  in  any  of  these  situations,  he  depresses  the  handle 


between  the  thighs,  and  tilts  up  the  bea,k  so  as  to  examine  the  pubic  portion 
of  the  organ  (Fig.  864).  In  the  event  of  his  not  meeting  with  a  stone,  he  may 
explore  the  bladder,  first  on  one  side,  then  on  the  other.  Should  the  rational 
symptoms  of  stone  be  well  marked,  though  no  calculus  be  struck,  the  Surgeon 
must  not  give  a  decided  opinion  in  the  negative  after  the  first  exploration,  but 
should  examme  the  patient  again  a  few  days  later,  with  the  bladder  in  a  different 
state  as  to  its  contents.    In  making  this  second  examination,  I  have  found 


Fig.  805.  -  Hollow  Souiirt. 


It  of  great  service  to  use  a  hollow  steel  sound,  by  which  the  organ  can  be  in- 
jected or  emptied  at  pleasure  (Fig.  865).  The  patient  should  on  this  occasion 
have  his  bladder  injected  through  such  an  instrument  as  this,  with  four  or  six 
(•nnces  of  tepid  water,  so  as  to  distend  the  organ  slightly,  and  prevent  the  folds 
of  mucous  membrane  from  overlapping  any  concretion  that  may  exist  in  it. 
Its  interior  is  then  carefully  explored  in  the  way  already  described ;  and,  if  the 
stone  cannot  then  be  detected,  the  contents  of  the  bladder  are  gradually  allowed 
to  escape  through  the  sound,  and  the  patient  is  desired  to  stand  up  whilst  tlie 
exploration  is  being  proceeded  with.    In  this  way,  by  examining  a  patient  in 
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different  positions  and  in  different  conditions  of  the  bladder  as  to  capacity,  a 
calculus  is  sure  to  be  detected  if  one  exist.  A  litliotrite  may  occasionally  be 
advantageously  used  as  a  sound  for  the  detection  of  small  calculi  lying  behind 
the  prostate,  a  situation  more  readily  reached  by  its  short  beak  than  by  an 
instrument  of  larger  curve.  These  examinations  must  not,  however,  be  too 
protracted.  When  a  stone  is  struck  by  the  sound,  there  is  not  only  a  charac- 
teristic and  distinct  shock  communicated  to  the  instrument,  but  a  tolerably 
loud  chck  is  given,  which  can  be  heard  by  the  bystanders,  and  frequently  by 
the  patient,  as  well  as  by  the  Surgeon. 

Rough  sounding  is  doubly  injurious.  It  injures  the  bladder  and  fails  to 
find  the  stone.  The  stone  is  often  missed  in  sounding,  especially  when  small, 
by  being  carried  to  and  fro  as  the  urme  and  the  bladder  are  moved  backwards 
and  forwards  by  rough  manipulation.  It  will  be  found,  if  the  parts  are 
allowed  to  become  quiescent,  that  the  stone  falls  to  the  bottom  behind  the 
prostate,  where  it  will  be  found  by  a  gentle  tap  of  the  sound. 

By  conducting  the  sounding  properly,  the  Surgeon  may  usually  ascertain 
not  only  the  existence  of  a  stone,  but  its  size  and  hardness ;  whether  it  be 


Fig.  86G.— Sounding  for  Kncysted  Calculus. 


single,  if  it  be  encysted,  and  the  general  state  of  the  bladder ;  with  all  of 
which  points  it  is  of  importance  that  he  should  be  acquainted  before  under- 
taking any  operation.  A  good  deal  of  this  information  may  be  elicited  by  the 
ordinary  sound,  but  some  of  the  points  can  be  accurately  determined  only  by 
sounding  with  the  lithotrite. 

The  hardness  of  the  stone  may  usually  be  judged  of  by  the  more  or  less 
clear  ringing  character  of  the  click ;  a  uric  acid  or  oxalate  of  lime  calculus 
giving  a  sharper  sound  than  a  phosphatic  concretion. 

A  calculus  may  generally  be  known  to  be  encysted  if  the  sound  strike  it  at 
times,  but  not  at  others  (Fig.  8G6)  ;  if  the  stone  always  appear  to  be  fixed  in 
one  situation ;  and  if  the  beak  of  the  instrument  cannot  be  made  to  pass 
round  it,  so  as  to  isolate  it,  but  a  kind  of  tumour  projecting  through  the 
walls  of  the  bladder  is  felt,  around  or  on  one  side  of  the  point  where  the 
calculus  is  struck. 

The  fasciculated,  roughened,  and  sacculated  condition  of  the  bladder  may 
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generally  be  detected  by  the  way  in  which  the  beak  of  the  instrument  grates 
and  rubs  over  the  organ.  ^ 

The  size  of  the  calculus  is  best  determined  by  a  lithotrite.  It  is  true  that 
a  burgeon  may  sometimes  come  to  a  decision  as  to  the  bulk  of  a  calculus  bv 
observing  the  extent  of  surface  along  which  the  sound  is  in  contact  with'the 
stone,  as  the  instrument  is  being  withdrawn.    But  only  a  very  rough  jruess 

^;^7'  ^^^^  ^  ^^^e  fi-equently  seen  very  experienced 
burgeons  deceived,  mistaking  perhaps  several  small  stones  lying  together  for 
one  large  one.  By  introducing  a  hthotrite  and  seizing  the  calculus  gently 
between  its  blades,  a  correct  estimate  of  its  size  may  always  be  arrived  at 

In  order  to  determine  that  several  calculi  exist  in  the  bladder,  it  is  sometimes 
sufficient  for  the  Surgeon  to  feel  that  the  beak  of  the  sound  comes  in  contact 
with  a  stone  on  each  side  of  the  organ,  or  that  it  can  be  distinctly  insinuated 
between  two  concretions.  In  some  cases,  however,  these  points  cannot  clearly 
be  made  out ;  and  then  the  Surgeon,  introducing  a  Hthotrite  and  seizmg  the 
hrst  calculus  with  which  he  meets,  should  hold  this  between  the  blades  of  the 
instrument,  ana  whilst  it  is  so  fixed  move  it  and  the  lithotrite  from  side  to 
side  ;  when,  if  a  chck  be  heard  and  felt,  he  may  be  sure  of  the  existence  of 
another  stone. 

Sounding  is  by  no  means  free  from  danger,  more  especiaUy  if  done  roughly 
or  m  patients  who  have  chronic  kidney-disease.  In  the  first  case  it  may  give 
rise  to  cystitis  or  profuse  and  continuous  hiemon-hage ;  in  the  second,  toVi-ors 
and  suppression  of  urine.  ^ 

Errors  in  Sounding  occasionaUy  occm-.  The  Surgeon  may  mistake  a 
hardened  and  fasciculated  bladder,  having  its  ridges  perhaps  incrusted  with 
phosphatic  matter  for  a  calculus  ;  this  is  especially  apt  to  happen  in  children, 
in  these  cases,  however,  the  mistake  may  usually  be  guarded  against  by  the 
absence  of  a  distmct  click,  though  a  rough  grating  sensation  be  experienced, 
and  by  the  Surgeon  being  unable  to  isolate  a  stone.  Yet  the  difficulty  in 
some  cases  is  great  :  Velpeau  stated  that  he  was  acquamted  with  foui-  instances, 
and  b.  Cooper  with  seven,  in  which  patients  had  been  cut  and  no  calculus 
found  ;  and  when  we  reflect  that  these  accidents  have  happened  to  such  men 
as  Lheselden,  who  on  three  occasions  cut  a  patient  and  found  no  stone,  to 
U-osse  to  Roux,  and  Dupuytren,  it  is  easy  to  understand  that  in  some  cases 
the  difficulty  of  coming  to  a  correct  decision  must  be  very  great. 

Examination  of  the  Bladder  by  Manipulation  can  be  easily  carried 
out  m  children.  The  patient  is  fully  antBSthetizcd  ;  the  Surgeon  then  passes 
one  finger  into  the  rectum  and  presses  firmly  with  the  other  hand  above  the 
pubes  It  a  stone  be  present  it  can  be  clearly  felt  by  the  finger  in  the  rectum 
and  Its  size  ascertained.  In  adults  this  mode  of  examination  is  of  course 
impossible  if  there  be  much  abdominal  fat  or  any  enlargement  of  the  prostate, 
and  even  m  the  absence  of  these  conditions  it  is  very  uucertain,  as  the  finger 
does  not  reach  far  enough  up  to  grasp  the  stone. 

Stone  in  Women.— In  women  the  symptoms  of  stone  closely  resemble 
those  met  with  in  men,  and  the  detection  of  the  calculus  is  usually  very  easy, 
owing  to  the  shortness  of  the  canal  and  the  facility  with  which  the  stone  may 
be  tiJted  up  by  introducing  the  fingers  of  the  left  hand  into  the  vagina. 

Pathological  Changes  induced  by  Calculus.— After  a  stone  has  existed 
tor  some  time  in  the  bladder,  it  induces  serious  pathological  changes  in  the 
^v  hole  ot  the  urinary  apparatus.    The  prostalc  not  unfrequently  becomes  some- 
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Avhat  enlarged  and  instable,  in  consequence  of  which  a  kind  of  pouch  is 
foi-med  behind  it,  in  which  the  calculus  is  apt  to  lodge.    The  most  important 
changes,  however,  take  place  in  the  bladder  and  kidneys.    The  Madder  be- 
comes extremely  sensitive,  especially  about  its  neck,  and  is  consequently  unable 
to  contain  as  much  urine  as  usual  ;  hence  it  becomes  contracted.    In  some 
rare  instances,  however,  as  will  be  more  especially  noticed  when  we  come  to 
speak  of  lithotrity,  it  falls  into  an  atonic  condition,  and  then  is  apt  to  become 
rather  largely  dilated.    The  mucous  membrane  is  commonly  a  good  deal 
inflamed  and  irritated  by  the  presence  of  the  calculus  ;  and  the  muscular  coat 
becomes  thickened  and  hypertrophied,  so  as  to  give  it  a  very  fasciculated 
appearance.    Sacculi  occasionally  form,  containing  sabulous  matter  and  fetid 
pus  or  urine,  and  in  some  cases  lodging  a  concretion,  which  then  constitutes 
an  encysted  calculus  lying  altogether  outside  the  cavity  of  the  bladder,  with 
which  it  merely  communicates  by  a  very  narrow  aperture,  as  in  Figs.  860  and 
861,  representing  a  case  that  was  under  my  care,  and  which  is  fully  described 
in  the  Journals  for  March,  1853.    The  kidneys  are  often  congested,  frequently 
m  a  state  of  chronic  or  subacute  interstitial  inflammation,  and  ultimately 
become  the  seat  of  such  structural  changes  as  are  incompatible  with  life. 
When  death  occurs  as  the  consequence  of  stone,  the  patient  usually  sinks,  worn 
out  by  protracted  Buffering  and  kidney-disease. 

LITHOTOMY. 

It  is  not  my  intention  to  enter  into  the  general  history  of  lithotomy,  an 
operation  that  has  been  practised  from  the  earliest  ages  ;  nor  to  give  a  stretch 
of  the  gradual  modifications  that  have  at  various  times  been  introduced,  from 
the  rude  attempts  of  the  Greek  and  Roman  Surgeons  to  the  barbarous  and 
unscientific  procedures  adopted  by  the  itinerant  operators  after  the  revival  of 
letters.  For  all  this,  I  would  refer  the  reader  to  the  classical  works  of  Des- 
champs  and  of  John  Bell.  The  operation,  most  frequently  practised  in  this 
country,  is  essentially  that  introduced  by  Cheselden,  and  modified  more  or  less 
according  to  the  views  of  particular  Surgeons.  Though  Surgeons  generally 
are  agi'eed  upon  the  great  principles  involved  in  it,  they  differ  in  their  modes  of 
,-■  carrying  these  out ;  thus  the  direction  and  extent  of  the  incisions  and  the 
instruments  employed  have  been  much  varied  to  suit  the  tastes  and  views  of 
particular  operators.  But,  although  I  look  upon  Oheselden's  operation,  as 
modified  and  practised  by  Listen,  as  being  on  the  whole  the  simplest  and  safest 
mode  of  cutting  for  stone  as  yet  introduced,  there  can  be  no  doubt  that  recourse 
may  occasionally  be  had  with  advantage  to  other  methods  instead  of  it.  Indeed, 
there  is  no  operation  that  requires  to  be  considered  from  so  many  and  such 
different  points  of  view  as  Uthotomy.  The  size,  shape,  and  position  of  the 
stone,  the  age  and  constitution  of  the  patient,  all  render  it  desirable,  and 
indeed  necessary,  to  modify  the  method  of  operating.  Hence,  a  Surgeon 
should  not  be  too  exclusively  wedded  to  one  plan,  but  should  adopt  one  or 
other  of  the  methods  about  to  be  described,  according  to  the  exigencies  of  the 
particular  case  before  him. 

Instruments,  &c. — The  table  for  operating  must  be  firm  and  of  convenient 
height,  so  that  when  the  Surgeon  sits  on  a  rather  low  stool  the  patient's  nates 
will  be  on  a  level  with  his  breast ;  a  few  blankets  doubled  should  be  laid  upon 
the  table,  and  covered  by  a  piece  of  mackintosh  cloth  hanging  over  the  end  ; 
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and  a  tray  of  sawdust  placed  under  it  on  the  floor.  The  instruments  necessary 
are  the  following  : — a  pair  of  lithotomy-tapes,  a  sharp  and  probe-pointed 
scalpel,  a  staff,  forceps,  and  scoops  of  various  sizes,  and  a  tube.  To  these 
may  be  added  a  searcher,  and  a  brass  injecting  syringe. 

The  tapes  should  be  of  coarse  flannel,  about  three  yards  long,  by  three  inches 
broad. 

An  infinite  amount  of  ingenuity  has  been  expended  in  giving  variety  to  tlie 
shape  of  the  Imives  used  for  opening  the  deeper  portions  of  the  urethra  and 


Fig.  8(37.— Litliotoiny  Scalpel. 


neck  of  the  bladder  in  lithotomy.  Instruments  of  this  kind,  straight-edged 
and  shouldered,  beaked  and  probe-ended  in  every  possible  way,  have  been 
devised  ;  and  each  has  had  its  special  advocate,  but  has  seldom  been  adopted 
in  practice  by  any  except  its  inventor.  All  these  modifications  of  the  ordinary 
scapel  are,  to  say  the  least,  useless  ;  some,  perhaps,  actually  dangerous.  They 
simply  seek  to  supply  by  mechanical  means  that  safety  in  the  deeper  incisions 


Fig.  868.— Probe-poiiited  Lithotomy  knife. 


which  may  as  readily  be  secured  by  a  broad-bladed,  straight-backed  scalpel,  if 
properly  guided  by  a  hand  that  is  ordinarily  skilful. 

The  cutting  gorget,  formerly  much  in  vogue,  is  all  but  universally  discarded 
by  the  modern  lithotomist  as  a  most  dangerous  tool. 

The  scalpel^  for  the  adult  may  be  of  the  size  and  the  shape  represented  (Fig. 
867)  ;  for  children,  it  may  be  made  a  little  smaller.  A  prole-pomfed  lithotomy 
Icnifp.  of  the  size  and  shape  here  represented  should  also  be  at  hand  (Fig.  868). 


Fig,  Seo.-Open-bladed  Litliotomy-forceps,  lined  with  linen. 


The  sto/ should  have  a  deep  groove  on  its  left  side,  occupying  nearly  one- 
third  of  the  instrument  ;  it  should  be  well  curved,  of  as  large  a  size  as  the 
urethra  will  ndmit,  and  have  a  roughened  handle  (Fig.  874:). 

'VhQ  forceps  must  not  be  too  heavy,  but  should  be  of  a  good  length  in  the 
handles,  and  have  the  joint  well  set  back  ;  the  inside  of  the  blades^  as  recom- 
mended by  Listen,  should  be  lined  with  linen  to  prevent  the  stone  from 
slipping  (Fig.  S70).  Coxcter  has  made  them  with  open  blades,  but  lined 
with  linen  as  heretofore  (Fig.  8(i!))  ;  in  this  way,  as  there  is  less  metal,  the 
weight  is  diminished,  and  the  diameter  of  the  instrument  with  a  stone  in  its 
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grasp  is  materially  lessened.  The  ordinary  forceps  are  straight,  but  it  is  ad- 
vantageous to  be  provided  with  some  that  are  curved  (Fig.  871).  The  handles 
should  be  made  Avith  a  loop  on  one  side  and  a  ring  on  the  other  ;  the  ring  for 
the  reception  of  the  thumb  should  be  placed  somewhat  obliquely.  The  scooj)S 
of  different  sizes,  and  cm-ved,  can  most  conveniently  be  used  when  fixed  in 
roughened  handles  (Figs.  872  and  873).  The  tuU  should  be  of  gum-elastic, 
well  rounded  at  the  end,  and  provided  with  silver  rings,  and  may  be  petticoated. 
The  searcher  is  a  shghtly  curved  sound,  having  a  bulbous  extremity  (Fig. 
875).  The  syringe  should  be  provided  with  Gross's  ball  nozzle,  which  propels 
a  reversed  current. 

In  describing  the  operation  of  lithotomy,  we  shall  first  of  all  examine 
seriatim  the  different  steps  of  an  operation  that  presents  no  unusual  complica- 
tion or  difiiculty ;  we  shall  then  consider  the  difficulties  that  may  be  met  with. 


the  accidents  that  may  occur  during  the  operation,  and  the  principal  sources 
of  danger  and  the  causes  of  death  after  its  performance. 

Preparation  of  the  Patient. — Before  subjecting  a  patient  to  operation, 
his  general  health  must  be  properly  attended  to  ;  and,  indeed,  if  we  find  the 
constitution  much  broken  by  prolonged  suflFering,  the  bladder  or  kidneys 
seriously  diseased,  as  indicated  by  the  existence  of  pus  or  albumen  in  large 
quantity  in  his  urine,  and  by  the  presence  of  the  symptoms  of  interstitial 
nephritis  (pp.  959—963),  it  will  be  wise  to  postpone  the  operation  for  a  time,  or 
perhaps  even  to  abandon  it  altogether.  There  are  few  conditions  in  which  a 
Surgeon  is  placed,  that  test  his  moral  courage  more  severely  than  to  have  to 
refuse  to  operate  on  a  patient  for  stone,  and  thus  allow  him  to  die  uureheved. 
For  a  Surgeon  to  do  this,  unmoved  by  the  entreaties  of  the  patient  and  of  his 
friends,  requires  no  little  self-reliance.  Yet,  when  the  patient  is  greatly 
emaciated,  his  constitution  broken  down,  and  his  kidneys  evidently  much 
diseased,  Hthotomy  would  be  attended  by  an  inevitably  and  rapidly  fatal  result, 
and  the  performance  of  an  operation  would  be  a  useless  act  of  cruelty. 
Supposing,  however,  that  the  stone  is  of  moderate  size,  that  evidence  of 
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renal  disease  is  absent  or  slight,  that  there  is  no  visceral  complication  to 
prevent  the  performance  of  tlie  operation,  and  that  the  patient's  health  is  in  a 
tolerably  good  state,  it  will  be  necessary  to  subject  him  only  to  proper 
preparative  treatment  for  a  short  time,  so  as  to  allay  or  remove  irritability  of 
the  urinary  organs  before  proceeding  with  it.  With  this  view  he  should  be 
kept  as  quiet  as  possible  for  about  a  week  or  ten  days  preceding  the  operation ; 
Ms  diet  should  be  properly  regulated,  but  not  too  low  ;  the  pain  should  be 
lessened  by  the  administration  of  opiates  or  henbane,  and  the  bowels  properly 
relieved.  On  the  day  preceding  the  operation,  a  dose  of  castor-oil  or  some 
other  aperient  should  be  administered  ;  and  on  the  morning  of  the  operation 
the  rectum  must  be  emptied  by  means  of  an  enema. 

Lateral  Operation.— All  the  urine  contained  in  the  bladder  having  been 
drawn  off,  that  organ  should  be  filled  by  the  injection  of  about  six  or  eight 
ounces  of  tepid  water,  in  order  to  steady  it  and  to  facilitate  the  seizure  and 
extraction  of  the  stone.  After  the  anjesthetic  has  been  administered,  the  Surgeon 


w,v  s-r   T.„       p  o  J.-  i    ,  ^ .  ''l^s  patient  is  to  be  firmly  tied 
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passing  it  round  the  wrist,  after  which  the  ends  of  the  tape  are  passed 
round  the  instep  and  hand  in  a  figui-e-of-8,  as  in  Fig.  876.  Some  Surgeons 
prefer  leather  anklets,  which  are  attached  to  collars  round  the  wrists  by 
hooks  ;  but  these  take  longer  to  apply,  and  have  no  particular  advantage 
over  the  tapes.  The  patient  is  now  brought  to  the  end  of  the  table,  so 
that  his  nates  project  beyond  it,  where  he  is  to  be  securely  held  on  eacli 
side  by  an  assistant,  who  grasps  the  foot 'in  his  hand,  places  the  patient's 
knee  under  his  arm,  and  draws  the  hmb  well  aside,  so  that  the  perinajum  may 
be  fairly  exposed.  It  is  desirable  that  the  perina^um  be  tlms  fully  exposed  to 
the  Surgeon,  In  a  patient,  however,  on  whom  I  once  operated,  tliis  could  not 
be  done,  owing  to  the  left  hip  being  stiffened  by  chronic  rheumatic  arthritis  : 
but  I  did  not  experience  any  particular  difficulty  in  the  operation,  though 
somewhat  inconvenienced  by  the  position  of  the  limb.  The  Surgeon  then, 
seating  himself  before  the  patient,  shaves  the  perinseum— if  this  have  not 
already  been  done— and  introduces  his  finger  into  the  rectum.  This  is  done 
with  three  objects,  first,  to  ascertain  the  depth  of  the  perineum  by  feeling  for 
the  apex  of  the  prostate  ;  secondly,  to  make  sure  that  the  rectum  is  empty  ; 


should  introduce  a  full-sized  staff, 
which  he  uses  as  a  sound,  in  order 
to  feel  for  the  calculus.  If  he 
detects  it,  he  proceeds  with  the 
operation ;  if  he  cannot  detect  it, 
the  operation  must  be  deferred, 
for  it  is  an  imperative  rule  in 
surgery  that  lithotomy  should 
never  be  performed  unless  the 
stone  can  be  felt  with  the  staff 
immediately  before  cutting,  as 
the  point  of  this,  though  appa- 
rently in  the  bladder,  might  be 
actually  engaged  in  a  false  passage. 
The  stone,  then,  having  been  felt. 


Lateral  Lithotomy. 


up.  This  is  done  by  making  a 
clove-hitch  on   the   tape,  and 
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and  thirdly,  to  cause  a  contraction  of  the  gut,  which  will  keep  it  out  of  the  way 
during  the  first  incision.  The  staff  must  then  be  given  into  the  charge  of  a 
trusty  assistant,  who  stands  on  the  patient's  left,  and  who  raises  and  draws 
aside  the  scrotum  with  the  left  hand  whilst  he  holds  the  staff  in  the  right 
(Fig.  876). 

The  Surgeon  then  sees  that  the  staff  is  held  in  the  way  m  which  he  prefers 
it.  There  are  two  ways  in  which  it  may  be  held  ;  it  may  either  be  drawn 
well  up  into  the  arch  of  the  pubes,  or  it  may  be  pushed  somewhat  down,  and 
slightly  turned  towards  the  left  of  the  perinseum.  Listen  always  employed 
the  fii-st  method,  which  I  certainly  think  is  the  best,  as  it  tends  to  increase 
the  space  between  the  urethra  and  the  rectum,  and  lessens  the  danger  of 
wounding  the  gut,  which  more  than  counterbalances  the  advantage  of  the 
other  method— that  of  bringing  the  membranous  portion  of  the  urethra  nearer 
to  the  sm'face. 

The  external  incision  is  made  by  entering  the  knife  in  the  raphe  of  the  peri- 
neum, one  inch  and  a  half  above  the  anus,  and  carrying  it  downwards  and 
outwards,  until  it  reaches  a  point  that  is  just  below  the  anus,  but  about  one- 
thu-d  nearer  to  the  tuberosity  of  the  ischium  than  to  the  margin  of  the  anal 
aperture  (Fig.  876).  It  is  useless  to  prolong  the  incision  beyond  this,  as  any 
freer  division  of  the  superficial  structures  of  the  perinseum  cannot  facilitate 
the  extraction  of  the  stone  ; 


but  it  must  occupy  the  extent 
indicated,  otherwise  consider- 
able difficulty  may  be  experi- 
enced in  the  later  steps  of  the 
operation.  The  depth  to  which 
this  incision  should  be  carried 
must  vary  according  to  the 
obesity  of  the  subject ;  usually 
from  about  three-quarters  of 
an  inch  to  an  inch,  but  not  so 
deeply  above  as  below.  By  this 
incision  the  skin,  superficial 
fascia,  subcutaneous  fat,  and 
inferior  hsemorrhoidal  vessels, 
are  divided.    After  it  is  com- 
pleted, the  knife  is  again  intro- 
duced a  little  below  the  upper 
partof  the  wound,  and  the  blade 


is  run  lightly  downwards  over        ^.^  8„._L,teral  Lithotomy:  Finger-nail  in  Groove  of 

any  resisting  structures  ;  the  the  staff, 

left  fore-finger  being  placed  at 

the  middle  of  the  wound,  so  as  to  protect  the  rectum.  In  this  way  the  triangular 
space  is  opened  between  the  accelerator  uriuEe,  the  erector  penis,  and  the  trans- 
versalis  perineei  muscles  ;  and  as  the  knife  is  carried  downwards,  the  last-named 
muscle,  the  transversalis  perinasi  artery  and  some  areolar  tissue  are  cut  through. 
The  lower  border  of  the  triangular  ligament  also  is  notched  so  as  to  open  up  the 
space  between  the  two  layers  of  the  ligament,  in  which  the  merabranons  part 
of  the  urethra  lies.  The  knife  is  then  withdrawn,  and  the  left  index-finger  16 
pushed  deeply  into  this  space  until  the  edge  of  the  nail  is  lodged  in  the  grOoVfe 
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of  the  staff  (Fig.  877),  which  can  be  felt  just  anterior  to  the  prostate,  thinly 
covered  by  the  membranous  portion  of  the  urethra,  the  constrictor  urethra? 
and  the  deep  transverse  muscle.   The  point  of  the  knife  is  then  pushed  through 

the  urethra  at  its  membranous  part  into 
the  groove  of  the  staff,  above  the  index- 
finger,  which  protects  and  presses  to  the 
right  the  rectum  lying  beneath  it  (Figs 
878  and  879). 

When  the  knife  is  felt  to  be  well 
lodged  in  the  groove,  its  handle  is 
shghtly  depressed,  so  that  the  point  may 
be  raised  ;  at  the  same  time  the  blade 
should  be  somewhat  lateralized  so  that 
its  side  lies  parallel  to  the  ramus  of  the 
ischium.     If  the  edge  be  turned  too 
directly  downwards  towards  the  mesial  line,  the  rectum  may  be  wounded  ; 
and  if  it  be  directed  too  much  outwards  the  internal  pudic  artery  will  be 
endangered  (Fig.  880) ;  hence  the  mid  course  is  the  proper  one. 

The  Surgeon,  keeping  the  knife  steadily  in  this  position,  and  pressing  the 


Fig.  878.— Knife  in  Groove  of  Staff. 
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Fig.  879.— Second  Stage  of  Lithotomy. 


point  firmly  against  the  side  of  the  groove  of  the  staff,  which  he  must  never 
for  a  moment  lose,  pushes  it  forwards,  dividing  the  membranous  part  of  the 
urethra,  the  anterior  part  of  the  prostate  gland  and  the  sheath  enclosing  it, 
and  a  few  fibres  of  the  levator  ani  (levator  prostata3),  and  thus  makes  an  entry 
into  the  bladder  (Fig.  879)  ;  he  then  withdraws  the  knife,  keeping  its  back 
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against  the  staff,  so  as  not  to  enlarge  the  extent  of  the  incision  in  the  prostate. 
Through  this,  and  along  the  staff,  he  then  pushes  his  left  index-finger  until  it 
reaches  the  bladder,  when  he  endeavours 
to  feel  the  calculus  with  its  tip.  Should 
his  finger  be  short,  the  perinteum  deep, 
or  the  prostate  enlarged,  he  may  be 
unable  to  reach  the  bladder  in  this  way  ; 
and  must  then  introduce  a  blunt  gorget, 
as  recommended  by  Oheselden  and 
Martineau,  in  order  to  dilate  the  aper- 
ture in  the  prostate.  If  he  use  his 
finger  for  this  purpose,  he  gives  it  a 
twist  or  two  after  passing  it  through 
the  prostate,  so  as  to  enlarge  the 
aperture  through  which  it  is  entered. 
Having  made  sure  that  it  is  in  the 
bladder,  and  having,  if  possible,  felt  the 
stone,  he  directs  the  assistant  to  with- 
draw the  staff  from  the  urethra. 

Here  let  us  pause,  and  examine  the 
principal  points  in  these  the  first  and 
second  stages  of  the  operation.  It  will  be  observed  that,  in  accordance  with 
the  best  authorities  upon  this  subject,  and  with  my  own  experience,  I  have 
recommended  the  external  incision  to  be  free,  the  rectum  to  be  protected  by 


Fig.  S80.— Ai-teries  of  PerinKum  and  Deep  Fascia. 


Fig.  881. 


-Position  of  Hand  and  Knife 
(Fergnsson). 


Fig.  882. 


-Position  of  Hand  and  Knife 
(Liston). 


the  left  index-finger,  the  knife  to  be  lateralized  during  and  after  the  opening 
of  the  urethra,  and  the  deep  incision  to  be  limited. 

1.  The  Position  of  the  Knife  must  be  carefully  attended  to,  especially 
during  the  deep  or  second  incision. 
At  this  stage  of  the  operation  the 
edge  should  be  laleralized ;  that  is, 
directed  about  midway  between  the 
horizontal  and  perpendicular  posi- 
tions, so  that  the  surface  of  the  blade 
lies  nearly  parallel  to  the  ramus  of 
the  ischium.    The  manner  of  hold-      i,-ig_  ssa.-Posiiion  of  Hand  and  Knife  (Autiim). 
ing  the  knife  has  been  much  dis- 
cussed, and  necessarily  and  naturally  varies  with  different  Surgeons.  I 
believe  it  signifies  little  how  the  handle  of  the  instrument  is  held  between  the 
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burgeon  s  fingers,  provided  the  edge  be  never  turned  upwards,  but  be  always 
kept  well  lateralized,  with  the  point  steadily  pressed  into  the  groove  of  the 
staff.  If  a  Hurgeon  know  what  he  is  about,  he  may  safely  hold  his  knife  as  best 
suits  his  own  convenience.  In  the  first  incision,  most  operators,  I  believe, 
hold  the  knife  under  the  hand,  as  represented  in  Fig.  881  ;  a  position  which 
that  excellent  lithotomist  and  accomplished  Surgeon,  Fergusson,  preserved 
throughout  the  operation.  Listen,  in  the  early  part  of  his  career, 'appears  to 
have  held  the  knife,  in  the  second  stage  of  the  operation,  alove  the  hand  ;  and 
in  all  the  representations,  published  as  well  as  unpublished,  that  he  has  left  of 
his  operation,  he  has  depicted  the  knife  and  hands  in  the  position  shown  in 
Fig.  882  ;  which,  in  the  last  edition  of  his  Practical  Surgery,  he  describes  as 
a  correct  sketch  of  the  position  of  the  hands  and  knife  "  at  the  commence- 
ment of  the  second  stage  of  the  operation.  There  can  be  no  doubt,  however, 
as  Fergusson  has  pointed  out,  that  in  actual  practice,  at  least  after  his  first 
few  years  as  an  operator,  he  held  the  knife  under  the  hand,  with  the  index- 
finger  upon  the  side  or  the  back  of  the  blade. 

For  my  own  part,  I  believe  that  every  Surgeon  wHl  hold  the  knife  in  the 
way  which  he  finds  most  convenient,  and,  as  it  were,  natural  to  him.  If  any 
rules  can  be  laid  down  on  this  point,  I  should  say  that,  in  operating  on  a 
child,  or  on  an  adult  with  a  shallow  perinaeum,  the  knife  is  most  conveniently 
held  as  presented  in  Fig.  881.  But  if  the  patient  be  fat,  and  the  perinseum 
deep,  then  I  think  that  it  is  a  question  whether  greater  steadiness  may  not 
sometimes  be  secured  by  holding  the  knife  somewhat  in  the  manner  of  a 
gorget,  with  the  index-finger  perhaps  a  little  more  upon  the  side  of  the 
handle  (Figs.  883  and  879)  ;  in  this  way  the  point  is  firmly  pressed  into  the 
gi-oove  of  the  staff,  out  of  which  it  cannot  slip,  as  it  is  secured  and  supported 
by  the  index-finger  being  somewhat  under  it.  The  section  of  the  prostate  is 
thus  made  by  a  steady  push  or  thrust  of  the  knife  forwards,  and  not  by  any 
cutting  movement  downwards.  No  danger  can  result  in  the  deep  incision 
from  pushing  the  point  of  the  knife  up  into  the  groove  of  the  staff;  but  there 
is  great  danger  of  missing  the  bladder,  and  entering  the  recto-vesical  space, 
if  It  be  at  all  depressed  and  the  handle  raised,  though  this  cannot  always  be 
avoided  if  the  staff  be  pushed  deeply  into  the  bladder.  It  may  happen  that 
the  knife  will  not  run  readily  along  the  groove,  if  its  blade  form  too  small  an 
angle  with  the  part  of  the  staff  with  which  it  is  in  contact.  The  hand  must 
then  be  slightly  raised  and  depressed  again  as  the  knife  glides  along  the  curve 
of  the  staff  into  the  bladder,  so  that  the  point  may  be  kept  well  in  the  groove, 
and  all  risk  of  slipping  out  avoided. 

2.  The  Incision  into  the  Prostate  must  be  at  least  of  sufficient  size  to 
admit  the  tip  of  the  forefinger  readily.  The  extent  to  which  it  should  be 
carried  has  been  the  subject  of  much  discussion,  and  of  wide  diversity  of 
opinion  ;  John  Bell  advising  that  the  incision  should  reach  backwards  to 
the  bladder,  and  Scarpa,  that  it  should  not  exceed  five  lines  in  adults  and  two 
m  cliildren.  The  danger,  however,  it  must  be  borne  in  mind,  does  not  consist 
in  the  section  of  the  prostate  itself— which  is  in  reality  a  structure  of  but  little 
importance— but  in  cutting  beyond  it  to  such  an  extent  as  to  open  up  the  loose 
areolar  tissue  surrounding  the  bladder,  which  would  expose  the  patient  to  the 
danger  of  urinary  extravasation  and  diffuse  inflammation. 

It  was  formerly  supposed  by  some  Surgeons  that  a  stone  of  moderate  size 
<;Ould  be  extracted  through  the  prostate  without  tearing  the  fibrous  capsule  of 
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the  gland  derived  from  the  recto-vesical  fascia,  which  was  asserted  to  remain 
uninjured,  and  to  prevent  infiltration  of  urine  into  the  surrounding  parts. 
Experiment  on  the  dead  body,  and  the  post-mortem  examination  of  those  who 
died  after  lithotomy,  clearly  demonstrated  the  fallacy  of  these  views.  No 
stone  of  one  inch  in  diameter  can  be  removed  through  a  healthy  prostate 
without  dividing  the  gland  and  its  capsule  for  a  considerable  part  of  their 
length,  and  if  the  calculus  be  of  considerable  size,  the  rent  will  be  found  to 
extend  backwards  in  the  floor  of  the  bladder,  some  way  towards  the  left  ureter. 
The  danger  of  urinary  infiltration  is  not  in  the  external  parts  of  the  wound, 
but  in  the  loose  subperitoneal  tissue  ;  and  that  distinguished  anatomist,  Ellis, 
taught  many  years  ago  that  the  separation  between  the  cavity  of  the  pelvis 
and  the  external  parts  in  which  a  lithotomy  wound  can  be  safely  made  is  not' 
the  sheath  of  the  prostate  but  the  lateral  and  anterior  true  ligaments  of  the 
bladder,  or  in  other  words,  the  recto-vesical  fascia.  Hence  the  incision  may' 
be  safely  carried  through  the 
whole  length  of  the  lower  and 
outer  side  of  the  prostate  up  to 
the  very  neck  of  the  bladder, 
provided  it  do  not  pass  beyond 
the  attachment  of  the  lateral 
ligament,  and  so  open  up 
the  loose  subperitoneal  tissue 
around  this  viscus. 

There  are,  however,  other 
dangers  besides  extravasation 
of  urine  that  may  arise  from 
too  free  use  of  the  knife  in 
the  deeper  parts  of  the  wound, 
especially  haemorrhage  from 
the  venous  plexus  surrounding 
the  prostate  and  wound  of  the 
rectum.  For  these  reasons  I  prefer  to  incise  the  prostate  to  a  moderate' 
extent,  enlarging  the  aperture  by  stretching  with  the  forefinger. 

In  the  section  of  the  prostate,  then,  two  points  have  specially  to  be  attended 
to  :  one  is,  that  the  knife  in  entering  be  not  pushed  forwards  at  too  great  an 
angle  with  the  stafP,  so  as  to  cut  widely  ;  and  the  other  is,  that  in  its  with- 
drawal the  blade  be  kept  steadily  in  contact  with  the  staff.  Indeed,  I  believe 
that  there  is  more  danger  of  doing  mischief  in  the  withdrawal  than  in  the 
entry  of  the  knife  ;  for,  if  it  leave  the  staflF  for  a  moment,  all  guide  is  lost,  and 
the  edge  may  sweep  downwards  through  the  base  of  the  prostate  and  the  neck 
of  the  bladder.  As  the  knife  is  withdrawn,  the  left  index-finger  is  pushed 
forwards  into  the  aperture  in  the  prostate,  which  is  then  dilated  by  its  pressure 
to  a  sufficient  extent  for  the  introduction  of  the  forceps,  which  are  slipped  in 
as  the  finger  is  withdrawn,  and  for  the  extractioU  of  the  stone.  This  part 
of  the  operation  may  very  conveniently  be  performed,  as  was  usually  done  by 
Liston,  at  the  moment  when  the  Surgeon  is  stooping  down,  engaged  in'' 
selecting  his  forceps.  The  dilatation  of  the  prostate  is  readily  effected ;  for 
this  structure,  though  dense,  is  friable,  and  breaks  down  easily  under  somewhat" 
forcible  pressure  with  the  finger.  In  this  way,  by  a  mei-e  notching  of  the 
prostate, — by  a  moderate  section  of  its  apex,  followed  by  simple  dilatation 
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with  the  finger, — sufficient  space  will  be  obtained  for  the  extraction  of  all 
moderate-sized  calculi,  without  the  employment  of  any  violence,  or  the  inflic- 
tion of  any  bruising  upon  the  tissues. 

But  another  obstacle  exists  which  will  prevent  the  dilatation  of  the  neck  of 
the  bladder  to  any  very  material  extent,  without  an  amount  of  bruising,  or 
laceration,  or  even  rupture  that  would  ijrobably  prove  fatal  to  the  patient. 
This  obstacle  consists  of  a  firm  resisting  tissue,  which  has  been  described  by 
Tyrrell  as  "  an  elastic  ring,"  surrounding  the  neck  of  the  bladder  ;  by  Listen 
as  "  a  fibrous  or  ligamentous  band  surrounding  the  orifice  of  the  bladder,  into 
which  the  muscular  fibres  of  the  organ  are  inserted."  If  this  ring  or  band  be 
ruptured,  either  by  the  finger  or  by  the  expansion  of  the  forceps,  fatal  conse- 
quences will  ensue  ;  but  if  it  be  divided,  the  other  tissues,  as  Listen  observes, 
will  yield  to  an  inconceivable  extent,  without  injury  to  the  recto-vesical  fascia. 
The  division  of  this  ring  must  be  practised  only  to  a  very  limited  extent.  I 
believe  that  it  is  always  eifected  in  the  act  of  pushing  the  scalpel  inwards  into 
the  bladder  ;  a  mere  notching  of  the  fibres  of  the  ring,  indeed,  is  sufiicient  to 
allow  the  requisite  expansion  to  take  place  when  pressure  is  applied. 

In  thus  describing  the  mode  of  incising  the  prostate  and  neck  of  the  bladder, 
I  have,  generally,  used  the  term  "  dilatation  ; "  and  I  believe  that,  by  a  simple 
process  of  dilatation  or  expansion  of  these  parts,  and  without  any  violence 
whatever,  small  calculi  under  an  inch  in  diameter  may  be  extracted.  In  fact, 
for  the  removal  of  such  stones,  no  force  whatever  is  required,  either  in  opening 
up  the  prostate  or  in  withdrawing  the  calculus.  But,  in  removing  stones  of 
greater  magnitude  than  this,  I  believe  that  the  process  of  expansion  of  the 
prostate  and  neck  of  the  bladder,  whether  eifected  by  the  finger,  by  a  blunt 
gorget,  or  by  the  opening  up  of  the  blades  of  the  forceps,  is  a  process  of  lace- 
ration rather  than  of  dilatation,  as  I  have  frequently  had  occasion  to  observe 
in  experiments  on  this  point  made  on  the  dead  subject.  If  this  laceration  be, 
however,  confined  to  the  substance  of  the  prostate,  and  do  not  extend  through 
the  lateral  ligament  of  the  bladder,  and  into  the  ■  subperitoneal  tissue,  no  harm 
results.  It  is  difficult,  with  ordinary  force,  to  lacerate  the  dense  ligament. 
This  structure,  therefore,  remains  "as  a  firm  unbroken  barrier  between  the 
pelvic  areolar  tissue  and  the  external  wound,  preventing  the  possibility  of  the 
infiltration  of  urine  into  the  subperitoneal  areolar  tissue,  and  lessening  mate- 
rially the  chance  of  diffuse  inflammation.  But  if,  in  the  withdrawal  of  the 
stone,  or  by  an  undue  expansion  of  the  blades  of  the  forceps,  the  Surgeon  feci 
a  sudden  giving  way  of  a  tense  annular  structure,  he  may  be  sure' that  the 
lateral  ligament  has  been  torn,  and  fatal  mischief  will  probably  ensua 

Extraction  of  the  Stone. — A  forceps  of  sufficient  length,  of  a  size  pro- 
portioned to  that  of  the  calculus,  and  previously  warmed  by  immersion  in 
tepid  water,  must  be  slid  along  the  index-finger,  which  is  kept  in  the  wound, 
and  by  which  the  neck  of  the  bladder  should  be  drawn  somewhat  down  so  as 
to  meet  the  instrument.  I]i  this  way,  also,  the  stone  may  often  be  fixed  by 
the  point  of  the  finger,  and  its  position  thus  accurately  determined.  The 
forceps  having  been  introduced  closed,  the  finger  is  withdrawn,  when  a  gush 
of  urine  will  usually  take  ])lace  through  the  wound,  if  that  fluid  have  not 
already  escaped  at  the  time  when  the  incision  is  made  through  the  prostate. 
By  this  gush  the  calculus  may  sometimes  be  carried  into  the  grasp  of  the 
instrument  ;  most  commonly,  however,  the  stone  requires  to  be  felt  for  with 
the  closed  forceps.    "When  its  position  has  been  ascertained,  usually  at  the 
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inferior  fundus,  the  blades  of  the  icstrument  are  opened  ;  and,  by  pushing 
one  against  the  wall  of  the  bladder,  and  giving  it  a  slight  shake,  the  calculus 
generally  drops  between  them  ;  though  occasionally  it  is  somewhat  trouble- 
some to  seize,  and  this,  indeed,  often  constitutes  the  most  tedious  and  annoying 
part  of  the  operation.  Fergusson  advised  holding  the  forceps  transversely, 
opening  them  as  widely  as  possible,  then  giving  a  quarter  turn  so  as  to  make 


Fig.  885.— Direction  of  Forceps  in  Extraction  of  Stone. 
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the  lower  blade  scoop  along  the  floor  of  the  bladder,  when  on  closing  the 
forceps  the  stone  will  usually  be  caught.  The  stone  is  then  .drawn  downwards 
through  the  wound.  If  it  be  small,  it  may  be  extracted  at  once  without  any 
difficulty  ;  if  it  be  of  moderate  size,  the  finger  should  be  introduced  along  the 
blades,  in  order  to  feel  whether  it  is  in  a  proper  position  for  extraction.  If  its 
long  axis  lie  across  the  wound,  this  must  be  changed  ;  and  it  must  then  be 
withdrawn  by  a  kind  of  to-and-fro  movement  in  the  direction  of  the  axis  of 
the  pelvis  (Fig.  885).  Should  the  stone 
unfortunately  be  broken,  or  should  there 
be  several  small  calculi,  the  fragments  or 
the  small  calculi  may  generally  be  best 
removed  by  means  of  the  scoop  (Fig. 
886).  In  the  event  of  fracture  occurring, 
it  will  be  necessary  to  wash  out  the 
bladder  freely  and  repeatedly  with  tepid 
water,  injected  by  means  of  a  brass  syringe  through  a  tube  introduced  by 
the  wound. 

If  the  perinaeum  be  very  deep,  and  the  prostate  enlarged,  it  may  happen 
that  the  neck  of  the  bladder  is  so  far  removed  from  the  surface  that  the  finger 
cannot  reach  its  interior.  In  these  circumstances,  the  Surgeon  must  be  careful 
in  passing  the  forceps,  thnt  the  instrument  do  not  slip  to  the  side  of  the  inci- 
sion, the  guide  and  support  of  the  index-finger  being  lost.  In  two  or  three 
cases  of  this  kind  that  have  occurred  to  me,  in  which,  owing  to  the  anatomical 
reasons  above  stated,  I  could  not  reach  the  bladder  with  the  tip  of  my  fore- 
finger, I  have  directed  the  assistant  who  held  the  staff  not  to  withdraw  it,  but 
using  it  as  a  guide,  have  slipped  the  forceps  along  its  groove  and  over  its 
concavity,  in  this  way  making  it  enter  the  blfiddc  with  the  greatest  ease 
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and  certainty.  This  manoeuvre  I  would  strongly  recommend  in  the  cases 
alluded  to. 

It  is  of  the  first  importance  to  extract  the  stone  whole  without  breaking  it, 
or  even  chipping  fragments  from  it  with  the  blades  of  the  forceps.  No  effort 
consistent  with  the  safety  of  the  patient  should  be  spared  in  obtaining  this 
desirable  result ;  not  for  the  sake  of  any  vain  display  of  manual  skill,  but  fi-om 
a  regard  to  the  well-being  of  the  patient.  If  the  stone  become  broken  by  the 
attempt  at  extraction,  what  happens  ?  The  Surgeon  is  obliged  to  introduce 
repeatedly  the  forceps  and  the  scoop  in  his  attempts  to  clear  the  bladder  ;  the 
mucous  membrane  of  which,  falling  upon  and  enveloping  the  fragments,  is 
liable  to  be  pricked,  bruised,  and  excoriated  in  the  endeavour  to  seize  them. 
The  bladder  requires  to  be  frequently  washed  out  with  copious  injections  of 
tepid  water,  and  the  operation  thus  becomes  greatly  and  dangerously  prolonged. 
Even  after  much  time  and  labour  have  been  spent  in  these  efforts,  fragments 
are  apt  to  be  left  behind  which  may  occasion  great  present  irritation,  and,  if 
retained,  will  form  the  nuclei  of  future  calculi. 

In  children,  and  indeed  in  most  cases  in  which  the  perinseum  is  not  very 
deep,  so  that  after  the  introduction  of  the  finger  the  stone  can  be  felt  and 
hooked  forwards,  the  scoop  is  a  most  convenient  instrument  for  its  extrac- 
tion ;  and  in  these  cases  I  have  often  employed  it  in  preference  to  the 
forceps. 

After  the  calculus  has  been  removed,  it  must  be  examined  for  facets,  and 
the  finger  must  be  passed  into  the  bladder  and  its  cavity  explored  while  firm 
pressure  is  made  above  the  pubes.  In  this  way  the  whole  interior  of  the 
bladder  is  easily  explored  except  in  those  cases  in  which  the  perinfeum  is 
unusually  deep.  The  interior  of  the  bladder  may  be  fm-ther  explored  by 
means  of  a  searcher ;  and  if  othei-  stones  be  found,  they  must  be  dealt  with  in 
the  same  way  as  the  first. 

If  the  urine  has  been  foul  before  the  operation,  it  is  well  to  sponge  the 
surface  of  the  wound  over  with  chloride  of  zinc  (gr.  40  to  5j.),  and  to  insert 
a  little  iodoform. 

The  gum-elastic  tuU  may  then  be  introduced,  and  secured  with  tapes  to  a 
band  round  the  patient's  abdomen.  This  tube  must  be  kept  free  from  coagula 
by  the  introduction  into  it,  from  time  to  time,  of  the  feather  of  a  pen.  The 
tube  is  of  great  service  in  preventing  the  wound  from  becoming  blocked  up  by 
coagula,  by  which  the  free  escape  of  the  urine  would  be  interfered  with.  By 
means  of  this  tube  a  ready  outlet  is  given  to  the  urine,  the  chance  of  infiltra- 
tion is  lessened,  and  if  there  be  hsemorrhage  the  wound  may  readily  be  plugged 
round  it. 

Lithotome  for  Lateral  Lithotomy. — Surgeons  have,  at  various  times, 
expended  much  ingenuity  on  the  construction  of  instruments  calculated  to 
facilitate  the  operation  of  lithotomy,  and  to  enable  the  operator  to  make  his 
incision  with  absolute  precision.  Most  Surgeons  prefer  to  rely  on  their  own 
skill  to  accomplish  this,  and  mechanical  contrivances  have  very  generally  and 
perhaps  somewhat  unjustly  been  discarded.  Of  all  the  instruments  of  the"  kind 
referred  to,  that  which  is  the  invention  of  N.  R.  Smith,  of  Baltimore,  is  the 
most  ingenious  and  practically  useful. 

The  instrument  consists  of  a  staff  with  appliances,  and  a  peculiarly  shaped 
bent  cutting  gorget.  It  was  first  described  and  figured  by  Smith  in  1831. 
It  has  undergone  many  modifications  at  the  hands  of  its  inventor,  and  is 
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now  given  to  the  profession  with  all  its  improvements,  as  seen  in  Figs.  887 
and  888. 

The  staff  consists  of  three  parts  :  1.  A  rectangular  tubular  staff,  with  a  wide 
slit  making  a  quarter  turn,  so  as  to  fit  it  for  lateral  lithotomy.  2.  Attached 
to  the  staff  by  a  hinge  close  under  the  handle,  is  an  "  arm-piece,"  or  "  con- 
ductor." This  ends  in  a  knife-blade,  set  at  right  angles  to  the  shaft  and 
deeply  grooved  at  its  under  part.  3.  An  "indicator,"  which  consists  of  a 
slender  rod  traversing  the  handle  of  the 
staff  and  terminating  in  a  cup  sliding  in 
the  tubular  staff. 

The  mode  of  action  of  the  instrument 
is  as  follows.  The  conductor  being  drawn 
back  on  its  hinge,  the  rectangular  staff  is 
passed  in  the  usual  way  into  the  bladder, 
the  angle  being  brought  just  in  front  of 
the  prostate  and  resting  on  the  mem- 
branous part  of  the  urethra.  When  the 
Surgeon  has  satisfied  himself  that  the 
staff'  is  in  proper  position,  he  draws  down 
the  conductor,  and,  pressing  upon  it, 
pushes  its  terminal  knife  through  the 
tissues  of  the  perinteum  until  it  enters  the 
sht  in  the  staff.  The  groove  in  the 
"  conductor  "  outside  the  perinagum  is  now 
continuous  with  that  in  the  staff  which  is 
in  the  urethra.  The  "  indicator  "  is  now 
drawn  up  so  that  its  cup  lies  immediately 
under  the  groove  of  the  "  conductor." 
The  superficial  incision  having  been  made 
in  the  usual  way,  the  urethra  is  opened 
on  the  groove  in  the  "  conductor  "  ;  the 
beak  of  the  knife  is  then  engaged  in  the 
cup  of  the  "indicator,"  and  as  the  knife    Kg.  887.  -  smitii-s  Litiiotomy  staff  and 

"  '  .  .  Conductor. 

advances  the  rod  of  the  indicator  descends,    Pig.  sss  (to  right).-smith's  ooi-get. 
but  ceases  to  move  if  the  blade  depart 

from  the  proper  route  by  slipping  out  of  the  slit  in  the  staff  and  stops  when 
the  end  of  the  groove  is  reached.  The  knife,  or  gorget  (Fig.  888),  ends  in  a 
blunt  beak,  and  the  handle  is  set  at  an  angle  to  the  blade,  so  as  to  enable  the 
Surgeon  to  watch  more  accurately  its  attitude  and  position. 

Professor  Johnson,  of  Baltimore,  has  used  this  instrument  many  times,  and 
speaks  highly  of  its  utility. 

After-treatment  of  Iiithotomy. — After  the  operation,  the  patient  must 
be  removed  to  a  bed,  which  should  be  properly  arranged  by  having  a  large 
square  of  Macintosh  cloth  put  across  it.  On  this  a  folded  sheet  should  be  laid, 
which  must  be  rolled  up  on  the  further  side,  so  that,  as  it  becomes  wetted  by  the 
escape  of  urine,  it  may  be  drawn  across  from  under  the  patient.  This  must  be 
changed  freq;uently  in  order  to  keep  him  clean  and  dry.  A  full  dose  of ^  tincture 
of  opium  in  barley-water  should  then  be  given  ;  a  warm  flannel  laid  across 
the  abdomen  ;  plenty  of  barley-  or  gum-water  allowed  for  drink,  and  nothing 
but  rice-milk  or  light  pudding  for  diet  during  the  first  three  or  four  days. 
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After  this  some  broth  may  be  allowed,  and  the  quality  of  the  food  gradually 
improved.  Occasionally,  however,  it  may  be  necessary  to  depart  from 
this  routine  system  of  dieting  ;  and  T  have,  with  great  advantage,  allowed 
wine,  and  even  brandy,  a  day  or  two  after  the  operation. 

At  the  end  of  thirty-six  or  forty-eight  hours  the  tube  may  be  removed,  the 
sides  of  the  incision  by  that  time  having  become  glazed  over,  and  little  danger 
of  infiltration  existing.  The  patient,  who  up  to  this  time  has  been  lying  on 
his  back,  should  then  be  directed  to  change  his  posture,  liret  to  one  side  and 
then  to  the  other.  The  buttocks  and  hips  should  be  well  oiled  or  smeared 
with  vaseline,  so  as  to  prevent  the  irritating  eflPects  of  the  urinary  drainage. 
The  urine  continues  to  flow  entirely  through  the  wound,  and  may  be  received 
in  a  large  well  carbolised  bath  sponge,  which  must  be  changed  periodically. 
About  the  fourth  or  fifth  day  the  urine  frequently  ceases  suddenly  to  flow 
from  the  wound,  escaping  by  the  urethra.  This  is  owing  to  the  prostate 
becoming  turgid  from  inflammatory  swelling,  and  thus  blocking  up  the  aper- 
ture in  it ;  but  as  this  swelling  goes  down,  in  the  course  of  a  day  or  two,  the 
urine  usually  escapes  by  the  wound  again,  and  continues  to  do  so  in  gradually 
decreasing  quantities  until  the  aperture  is  finally  closed,  which  happens  usually 
at  about  the  end  of  fourteen  or  eighteen  days  ;  though  in  patients  who  have 
sufi'ered  from  phosphatic  calculus  it  sometimes  takes  a  longer  period,  owing  to 
the  broken  state  of  the  general  health.  Should  the  wound  fall  into  a  sloughy 
state,  the  patient  must  be  put  on  a  very  generous  diet,  even  a  free  allowance 
of  stimulants  :  and  the  tincture  of  benzoin  may  be  daily  applied.  When 
slow  in  healing,  it  may  be  stimulated  with  nitrate  of  silver  appHed  to  the 
bottom  ;  and,  should  a  fistulous  aperture  be  left,  that  may  be  touched  with 
the  electric  cautery.  After  the  operation,  appropriate  constitutional  treatment 
should  be  continued  for  some  time  in  order  to  prevent  the  recurrence  of  the 
disease. 

Lateral  Iiithotomy  in  Boys  under  the  age  of  puberty  is  one  of  the  most 
successful  of  the  great  operations  in  Surgery.  It  is  performed  much  in  the 
same  way  as  in  the  male  adult ;  there  are,  however,  some  points  of  modifica- 
tion or  of  difference  in  the  operation  when  practised  on  young  subjects.  The 
following  are  worthy  of  note,  and  should  be  remembered  by  the  Surgeon  in 
proceeding  to  operate  on  children. 

1.  The  urethra  in  boys  will  commonly  be  found  larger  than  would 
perhaps  at  first  be  expected  from  their  age,  readily  admitting  a  No.  8  or  9 
staff. 

2.  The  perinteum  is  usually  proportionally  more  vascular  in  boys,  in 
consequence  of  the  straining  produced  by  the  irritation  of  the  calculus. 

3.  There  is  often  from  the  same  cause  a  tendency  to  jjrolapsus  of  the 
rectum. 

4.  As  the  prostate  is  a  rudimentary  organ  in  the  boy,  the  deep  incision 
necessarily  passes  beyond  its  limits  into  the  neck  of  the  bladder. 

6.  In  boys  the  tissues  are  more  yielding,  and  more  readily  lacerable  under 
the  finger. 

^  6.  The  most  important  point,  however,  is,  that  in  the  boy  the  bladder  lies 
high,  being  rather  in  the  abdomen  than  in  the  pelvis  ;  hence,  it  is  of  import- 
ance to  raise  the  point  of  the  knife  somewhat  more  than  in  the  adult  in  makiug 
the  deep  incision,  and  to  be  careful  that  it  do  not  slip  into  the  tissues  between 
the  rectum  and  the  bladder,  which  may  happen  unless  this  precaution  be  taken. 
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I  have  known  this  to  occur  in  several  instances  to  Hospital  Surgeons  of  skill 
and  experience,  the  forceps  being  passed  into  this  space  under  the  supposition 
of  its  being  in  the  bladder  ;  and  in  every  case  the  patient  died  unrelieved. 
This  accident  is  the  more  hkely  to  happen,  because  in  boys  the  parts  are  very 
yielding,  and  readily  admit  of  being  pushed  before  the  knife  or  finger  ;  and  the 
finger  may  thus  pass  between  the  neck  of  the  bladder  and  the  pubes,  or  into 
the  loose  areolar  tissue  between  the  rectum  and  the  bladder.  The  urethra 
being  opened,  urine  escapes  ;  and  the  Surgeon  introduces  his  finger  into  a 
distinct  cavity,  which  he  beheves  to  be  the  interior  of  the  bladder,  but  which 
is  not  so,  but  the  recto-vesical  space.  The  liability  to  the  occurrence  of  this 
distressing  and  fatal  accident  is  materially  lessened  by  injecting  the  bladder 
fully  with  tepid  water,  by  which  it  is  steadied  and  brought  lower  down.  But 
in  young  boys  lithotomy  is  fi'om  this  cause  always  an  anxious  operation.  It 
falls  to  the  lot  of  but  few  Surgeons  of  experience  in  Uthotomy  to  pass  through 
an  active  professional  life  without  meeting  with  difiiculty  and  anxiety  in 
operating  on  boys  ;  and  when  such  an  untoward  accident  occurs,  those  will  be 
the  most^charitable  in  their  judgment  of  others,  who  have  themselves  had  the 
most  experience  in  the  operation  and  have  had  most  frequently  to  encounter 
its  intrinsic  difficulties. 

In  order,  then,  to  obviate  the  special  dangers  that  have  just  been  mentioned 
as  hkely  to  occur  in  the  lateral  lithotomy  of  boys,  the  following  points  should 
be  attended  to. 

1.  The  bladder  should  be  injected  with  two  or  three  ounces  of  tepid 
water, 

2.  The  knife  should  not  be  too  narrow,  as  it  has  to  make  an  opening  of 
sufficient  size  to  admit  the  forefinger  of  the  operator  in  the  child  as  in  the 
adult.  Its  point,  when  it  has  entered  the  groove  of  the  staff",  should  be  kept 
very  firmly  pressed  against  its  side,  and  carried  somewhat  upwards  instead  of 
straight  forwards. 

3.  When  the  knife  is  laid  aside  and  the  Surgeon  proceeds  to  pass  his  finger 
into  the  bladder,  he  will  find  the  following  manoeuvre  facilitate  this  step  of 
the  operation  very  greatly,  and  lessen  materially  the  danger  of  pushing  the 
neck  of  the  bladder'bef ore  him.  Placing  the  nail  of  the  left  index  in  the  gTOOve 
of  the  staff",  he  should  not  carry  it  along  the  convexity  of  this  instrument,  but, 
sliding  it  over  to  the  concave  side,  gently  but  steadily  work  his  way  along  this 
into  the  bladder.  In  doing  so,  he  passes  the  finger  between  the  roof  of  the 
urethra,  which  is  a  fixed  part  of  the  canal,  and  the  staff',  instead  of  between 
this  and  the  floor  of  the  urethra,  which  is  mobile  and  yielding.  There  is  the 
additional  advantage  that,  by  pressing  down  the  staff"  as  the  finger  goes  above 
it,  the  urethra  and  neck  of  the  bladder  are  somewhat  dilated. 

C.  Heath  recommends  the  following  plan,  which  will  be  found  most 
efficient  ;  as  soon  as  the  knife  is  withdrawn  he  inserts  a  strong  director  with 
a  handle  hke  that  of  a  staff  set  at  a  convenient  angle.  This  is  passed  along 
the  groove  of  the  staff  like  the  conductor  in  median  lithotomy.  _  The  staff  is 
then  withdrawn  and  the  finger  passed  above  the  director,  which  is  at  the  same 
time  pressed  downwards. 

4.  As  soon  as  the  finger  enters  the  bladder  and  the  staff  is  withdrawn,  the 
calculus  should  be  fixed  with  its  point  against  the  floor  of  the  bladder,  where 
it  may  then  be  seized  easily  by  the  forceps. 

Difficulties  during  Lithotomy. — The  difficulties  before  and  during  the 
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operation  are  three-fold  ;  1,  in  Finding-  the  Stone  ;  2,  in  Entering  the  Bladder  • 
and  3,  m  Seizing-  and  Extracting  the  Calculus. 

1 .  Difficulty  in  Finding  the  Stone,  either  by  the  staff  or  by  the  sound,  may 
exist  before  commencing  the  operation  ;  and  sometimes  it  is  impossible  to  find 
the  stone,  although  its  presence  may  have  been  distinctly  and  incontestably 
ascertained  a  few  days  previously.  In  these  circumstances,  the  Surgeon  must 
on  no  account  be  tempted  to  proceed  with  the  operation  ;  but,  after  a  carefully 
conducted  exploration  has  failed  to  ehcit  the  actual  presence  of  the  stone,  all 
further  proceedings  must  be  deferred  to  another  opportunity,  The  stone  may 
escape  detection  in  three  Avays.  1.  It  may  have  been  passed  by  the  urethra, 
between  the  first  examination  and  the  time  fixed  for  the  operation.  A  small 
calculus,  especially  if  elongated  and  spindle-shaped,  may  give  a  very  distinct 
click  against  the  sound,  and  yet  be  not  too  large  to  pass  through  the  urethra. 
2.  The  stone  may  have  become  encysted.  3.  It  may  have  become  enveloped 
in  folds  of  the  mucous  membrane  of  the  collapsed  bladder,  and  so  may  escape 
contact  with  the  sound.  All  these  events,  except  the  presence  of  an  encysted 
calculus,  are  more  likely  to  happen  in  children  than  in  the  adult,  and  it  is 
in  theui  that,  for  want  of  attention  to  these  precautions,  the  unfortunate  accident 
of  cutting  into  the  bladder  and  finding  no  stone  has  mosb  frequently  occuiTed. 

2.  Difficulty  of  Entering  the  Bladder.— This  is  rarely  experienced  in 
adults.    It  may,  however,  arise  in  consequence  of  the  Surgeon  neglecting  to 

keep  the  point  of  the  knife  well  lodged  in 
the  groove  of  the  staff',  and  thus  letting  it 
shp  between  the  rectum  and  the  bladder ;  the 
tissue  of  which,  being  broken  up,  leaves  a 
kind  of  cavity  that  he  mistakes  for  the 
interior  of  the  bladder.  If  the  perinasum  be 
very  deep  and  the  prostate  enlarged,  he  may 
also  experience  some  difiiculty  in  reaching 
the  bladder  ;  but  he  can  scarcely  fail  to  do 
so  if  he  push  the  knife  well  on  the  groove  of 
the  staff,  and  dilate  the  incision  in  the 
prostate  with  a  blunt  gorget,  if  his  finger 
fail  to  reach  the  cavity  beyond  it. 
""fizf  r^TlTLi^'Lul^^^^^^^^  Perhaps  the  most  serious  obstacle  to  enter- 

a  man  aged  64.  jug  the  bladder  consists  in  the  presence  of 

large  tumours  in  the  prostate.  The  combi- 
nation of  a  deep  perinjeum,  an  enlarged  prostate,  and  a  tumour,  certainly 
constitutes  a  formidable  series  of  obstacles.  In  these  cases,  the  finger  when 
slipped  along  the  staff  does  not  enter  the  bladder,  but  becomes  involved  in 
the  smooth  and  irregular  sinuosities  that  wind  between  the  prostatic  tumours 
(Fig.  889).  In  such  cases  it  is  well  to  practise  the  manoeuvre  that  has 
already  been  described  ;  viz.,  of  using  the  staff  as  a  guide  into  the  bladder, 
slipping  the  forceps  along  the  side  and  concavity  of  this  instrument  before  it 
is  withdrawn. 

In  hoys,  great  and  sometimes  insuperable  difficulty  has  been  experienced 
in  reaching  the  bladder.  This  difficulty  arises  in  consequence  of  the  small 
size  of  the  urethra,  the  mobility  of  the  bladder,  and  the  ready  lacerability 
of  the  tissues.  If,  after  the  groove  in  the  staff"  has  been  exposed,  care  be  not 
taken  to  insinuate,  as  it  were,  the  nail  into  the  opening  in  the  urethra  thus 
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made,  the  membranous  portion  may  be  torn  across  ;  and  the  neck  of  the 
bladder,  receding  before  the  finger,  may  easily  be  pushed  away  from  the  sur- 
face, so  that  the  Surgeon  may  fail  in  reaching  the  cavity  of  the  organ.  When 
the  road  is  once  lost  in  this  way,  there  is  the  very  greatest  diiSculty  in  finding 
it  again.  The  course  that  should  be  parsued  is,  I  think,  as  follows.  If  the 
staff  have  not  been  withdrawn,  the  Surgeon  must  again  place  the  knife  in  its 
groove,  and  carefully  push  it  on  towards  the  neck  of  the  bladder,  notching  that 
structure  and  passing  the  finger  cautiously  along  the  groove,  and  hooking  down 
the  parts  with  his  nail  until  he  reach  the  inside  of  the  bladder.  •  Should  the 
staff'  have  been  withdrawn,  the  Surgeon  must  endeavour  to  pass  it  again ;  if 
he  succeed  in  this,  he  may  act  as  just  stated  ;  but  if  he  cannot  succeed  in 
introducing  the  staff  fairly  into  the  bladder,  he  must  on  no  account  ivhatever 
endeavour  to  open  that  viscus,  or  continue  his  attempts  at  the  extraction  of  the 
calculus,  but  inust  at  once  abandon  the  operation  until  the  parts  have  healed, 
when  he  can  repeat  it.  The.  great  danger  in  these  cases  arises  from  the 
Surgeon  losing  his  presence  of  mind,  and  endeavouring  to  enter  the  bladder 
without  a  guide — a  procedure  which  must  be  unsuccessful,  and  can  end  only 
in  the  destruction  of  the  patient. 

In  adults,  the  difficulty  is  to  get  out  the  stone  ;  in  children  to  get  into  the 
bladder. 

3.  DifB,culty  in  Seizing  and  Extracting  the  Stone  is  far  more  fre- 
quently met  with  than  in  reaching  the  bladder.  This  may  be  owing  to  a 
variety  of  causes.  It  is  likely  to  happen  in  .all  those  cases  in  which,  either 
from  the  depth  at  which  the  bladder  lies  from  the  surface,  or  from  the  peculiar 
position  of  the  calculus,  the  stone  cannot  be  felt  with  the  finger  after  the 
incisions  have  been  made  into  the.  neck  of  the  bladder. 

Dif5.culty  from  the  Position  of  the  Stone. — The  calculus  may  be  lodged 
in  the  loiccr  fundus.  This  is  especially  apt  to  happen  if  the  patient  be  old  and 
fat,  and  have  a  deep  perinseum,  perhaps  with  an  enlarged  prostate,  behind 
which  the  stone  may  be  lodged.  Here  the  best  plan  is  to  use  a  much-curved 
pair  of  forceps,  and  to  tilt  the  bladder  up  by  introducing  the  finger  into  the 
rectum,  so  as  to  bring  the  stone  within  reach. 

When  the  stone  is  situated  in  the  upper  fundus  of  the  bladder  above  the 
pubes,  it  is  altogether  out  of  the  axis  of  the  incision,  and  in  such  a  case  can 
be  extracted  only  with  great  difficulty.  Aston  Key  recommends  that  in  such 
cases  the  abdomen  should  be  compressed,  and  the  calculus  thus  pushed  down 
into  reach.  This  suggestion  is  a  very  useful  one  ;  and  it  was  only  by  employ- 
->  ing  this  manoeuvre  and  using  a  very  curved  scoop,  that  I  could  remove  a 
calculus  lodged  above  the  pubes,  in  the  first  patient  whom  I  cut  at  the 
Hospital. 

Dif&culty  in  consequence  of  the  Stone  being  Fixed  to  or  Retained  in 
the  Bladder. — A  small  calculus  may  be  e^ivelojoed  ly  the  folds  of  the  mucous  mem- 
hrane,  and  in  this  way  elude  the  grasp  of  the  forceps.  In  these  circumstances 
there  is  nothing  for  the  Surgeon  to  do,  but  patiently  to  try  to  disentangle  and 
remove  the  calculus  by  means  of  the  finger  and  scoop,  if  it  can  be  so  reached  ; 
if  not,  by  expanding  the  forceps  in  the  bladder,  to  try  to  push  aside  the 
mucous  membrane  that  surrounds  the  stone. 

In  consequence  of  Spasm  of  the  Bladder,  it  is  said  to  have  occasionally 
happened  that  a  calculus  has  been  so  firmly  fixed  as  not  to  admit  of  the 
application  of  the  forceps,  the  blades  of  which  could  not  be  introduced  between 
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the  walls  of  the  viscus  without  using  an  improper  degree  of  force,  and  giving 
rise  to  the  danger  of  rupturing  the  neck  of  the  bladder,  I  am  disposed  to 
think  that  this  *'  spasm  of  the  bladder  "  is  purely  imaginary,  and  that  the  real 
difficulty  has  arisen  from  some  other  cause,  as  perhaps  a  contracted  and  rickety 
pelvis.  But,  whatever  may  be  the  real  cause  of  a  difficulty  that  has  un- 
doubtedly been  encountered,  I  think  it  would  be  safer  for  the  Surgeon  to 
desist  from  the  operation,  and  in  the  course  of  a  few  days  or  weeks  endeavour 
to  comjDlete  the  extraction,  and  thus  perform  the  operation  deux  iem2}s"  of 
Deschamps. 

The  stone  may  be  so  fixed  iDetween  hypertropliied  fasciculi  in  the 

interior  of  the  bladder,  as  to  be  detached  with  considerable  difficulty.  In 
such  cases,  the  scoop  will  be  found  to  be  the  most  useful  instrument  for  its 
removal. 

When  the  calculus  is  encysted,  its  extraction  will  probably  be  impracticable, 
or  attended  with  most  dangerous  consequences.  Hence,  it  is  expedient  not  to 
operate  in  cases  of  encysted  calculus  that  are  known  to  be  such.  If,  however, 
the  Surgeon  have  been  unfortunate  enough  to  cut  into  a  bladder  containing  an 
encysted  calculus,  he  must  be  guided  in  the  course  he  should  adopt  by  the 
condition  in  which  he  finds  the  stone.  If  the  aperture  leading  into  the  cyst 
be  very  small,  as  in  Pig.  861,  the  better  plan  will  be  to  proceed  no  further  with 
the  operation,  as  it  will  be  clearly  impossible  to  remove  the  stone.  If,  on  the 
other  hand,  the  aperture  into  the  cyst  be  large,  he  might  feel  disposed  to  make 
an  effort  to  extract  the  calculus.  "With  this  view  he  might  adopt  the  plan 
pursued  by  Sir  B.  Brodie  in  such  a  case,  and  endeavour  to  enlarge  the  orifice 
of  the  cyst  by  means  of  a  probe-pointed  bistoury  cautiously  apphed,  and  then 
finish  the  extraction  by  means  of  a  scoop.  Such  a  proceeding,  however,  is 
in  the  highest  degree  hazardous,  on  account  of  the  readiness  with  which  the 
section  may  extend  into  the  peritoneal  cavity  ;  as  well  as  difficult  in  execution, 
from  the  depth  at  which  the  parts  are  lying. 

I  believe  that  a  calculus  may  occasionally  become  encysted,  or  rather  encap- 
suled,  in  another  way, — by  being  covered  in  by  a  kind  of  false  membrane 
whilst  lying  on  the  floor  of  the  bladder.  This  condition  I  found  in  a  boy  on 
whom  I  operated  for  stone  some  years  ago.  After  removing  a  calculus  of  about 
the  size  of  a  pea,  I  felt,  with  the  end  of  the  finger,  a  hard  irregular  body, 
covered  apparently  by  mucous  membrane,  lying  at  the  inferior  fundus  of  the 
bladder.  On  scraping  through  the  membrane  covering  this  with  the  point  of 
my  nail  and  a  curved  scoop,  I  exposed  the  calculus  (Fig.  858),  and  removed  it, 
with  a  cyst  attached  to  it.  On  examining  the  structure  of  this  cyst,  which 
was  of  about  the  thickness  of  ordinary  writiug  paper,  of  a  reddish  colour,  and 
resembling  a  piece  of  mucous  membrane,  it  was  found  to  be  a  false  membrane, 
composed  of  organized  fibro-cellular  tissue.  The  patient  made  a  good  recovery, 
with  the  exception  of  a  slight  attack  of  secondary  hasmorrhage,  which  occurred 
on  the  eighth  day  after  the  operation. 

Fibroid  Tumours  in  the  Prostate  constitute  sometimes  rather  a  serious 
difficulty  in  lithotomy.  They  may  do  this  in  two  ways :  first,  by  elongating 
the  prostatic  part  of  the  urethra  to  so  gi-cat  an  extent  as  to  carry  the  neck  of 
the  bladder  far  from  the  surface ;  and,  secondly,  by  being  in  the  way  during 
extraction  of  the  stone.  A  tumour  of  this  kind,  an  inch  or  more  in  diameter, 
necessarily  fillR  up  to  a  veiy  serious  extent  the  space  in  the  wound  through 
which  the  stone  has  to  pass ;  it  jams  up  the  orifice  and  prevents  the  free 
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play  of  the  forceps.  These  tumours,  however,  when  caught  between  the  blades 
or  shanks  of  the  forceps,  soon  shell  out,  and,  rolling  out  of  the  wound,  allow 
the  easy  exit  of  the  calculus  after  them  (Fig.  889). 

Deformity  of  the  Pelvis  from  Rickets  may  constitute  a  serious  or  even 
an  insuperable  obstacle  to  the  extraction  of  a  calculus.  This  condition  may 
act  in  two  ways.  It  may  narrow  the  brim  of  the  pelvis  in  its  antero-posterior 
diameter,  to  so  great  an  extent  as  to  prevent  the  passage  of  the  stone  down- 
wards after  it  has  been  seized  by  the  forceps.  This  condition  is  more  to  be 
feared  in  children,  in  whom  the  bladder,  being  an  abdominal  organ  and  lying 
high,  is  altogether  above  the  brim  of  the  pelvis  in  these  cases.  Or  there  may 
be  diflaculty  in  the  extraction  of  the  stone  through  the  inferior  outlet,  owing 
to  the  approximation  of  the  rami  on  each  side.  The  first  cause  of  difiiculty 
once  occurred  to  me,  in  operating  on  a  very  rickety  boy  four  years  and  a  half 
old.  Of  the  second  I  have  had  no  experience.  The  rickety  condition  of  the 
pelvis  may  be  suspected  in  cases  in  which  the  lower  limbs  are  much  distorted. 
Its  existence  may  be  ascertained,  by  digital  exploration  of  the  rectum,  and  by 
external  measurements.  If  it  be  found  to  exist  to  an  extreme  degree,  the 
suprapubic  operation  must  be  performed. 

In  old  men  the  outlet  of  the  pelvis  may  be  greatly  narrowed  as  a  consequence 
of  senile  osteomalakia.  This  is  recognized  by  the  approximation  of  the  ischial 
tuberosities. 

Dil&culty  depending  upon  the  Shape  and  Size  of  the  Stone. — If  the 

stone  be  very  round,  it  is  usually  more  difiicult  to  seize  than  when  flat  or 
elongated.    Flat,  disc-shaped  calculi,  however,  occasionally  fall  into  the 
fundus  of  the  bladder  behind  the  prostate,  and  then  cannot  be  readily  reached 
by  the  forceps,  which  passes  over  them.    In  these  circumstances,  they  are 
best  extracted  by  the  curved  scoop.    Yery  flat  broad  calculi,  and  those  that 
are  round,  egg-shaped,  or  branched,  are  the  most  difficult  to  remove,  even 
though  their  size  be  not  very  great.    As  a  general  rule,  however,  it  may  be 
stated  that,  the  larger  the  calculus,  the  more  difficult  is  its  extraction.  There 
will  always  be  considerable  difficulty  in  extracting  calculi  weighing  six  or  eight 
ounces  and  upwards ;  though  cases  are  recorded  by  Cheselden,  Klein,  and 
others,  in  which  calculi  from  twelve  to  fifteen  ounces  in  weight  have  been 
extracted  by  the  lateral  operation.    Any  calculus  above  one  inch  and  a  half  in 
its  shorter  diameter  will  be  hard  to  extract  through  an  incision  of  the  ordinary 
length  in  the  prostate,  even  though  this  be  considerably  dilated  by  the  pressure 
of  the  fingers :  and  I  think  it  may  be  safely  said,  that  a  calculus  two  inches 
and  upwards  in^  diameter  can  scarcely  be  removed  by  the  ordinary  lateral 
operation  with  any  degree  of  force  which  it  is  safe  to  employ.    The  practice 
adopted  in  such  a  case,  more  than  a  century  ago,  by  Gooch,  of  Norwich,  is 
probably  the  best  that  can  be  pursued.    It  consists  in  drawing  the  stone  well 
down  with  the  forceps,  and  then  letting  an  assistant  carefully  divide  the 
tissues  that  resist.     In  this  way,  by  a  process  of  traction,  twisting,  and 
division,  the  stone  may  be  brought  out  with  safety.    In  the  facility  with 
which  the  calculus  is  extracted,  however,  much  will  depend  upon  the  make  of 
the  forceps.    As  Listen  most  truly  observes,  "  There  can  be  no  more  fatal 
error  than  to  attempt  the  extraction  of  a  large  stone  with  short  and  shabby 
forceps."    In  these  cases  the  open-bladed  forceps  (Fig.  8G9)  will  be  found 
useful,  the  absence  of  metal  in  the  most  convex  part  of  the  blade  lessening 
materially  the  bulk  of  the  instrument  when  grasping  a  stone. 
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In  the  event  of  the  calculus  being  too  large  for  extraction  by  the  ordinary 
lateral  operation,  what  course  should  the  Surgeon  pursue  ?  Three  are  open  to 
him  :  1.  Division  of  the  Right  Side  of  the  Prostate  from  the  interior  of  the 
wound  ;  2.  Crushing  the  Calculus  in  the  Bladder,  and  then  removing  it  ; 
3.  The  performance  of  the  Recto-vesical  Operation  ;  4.  Removal  by  the 
Supra-pubic  Operation. 

The  Incision  of  the  Right  Side  of  the  Prostate  gives  considerable 
additional  space,  and  is  sufficient  for  most  ordinary  purposes  ;  very  large 
calculi  being  fortunately  seldom  met  with.    This  section  may  be  made  by 

introducing  into  the  wound  a  probe-pointed 
scalpel  (Fig.  868),  guided  by  the  index-finger, 
and  very  cautiously  dividing  the  right  side  of 
the  prostate  downwards  and  outwards,  in  the 
same  direction  that  the  section  of  the  left  has 
been  made.  This  must  be  cautiously  done. 
The  parts,  being  put  well  on  the  stretch  as 
the  stone  is  drawn  forwards,  are  carefuUy 
notched,  and  thus  yield  to  the  traction.  In 
two  cases  I  have  seen  Listen  do  this.  In 
one  the  patient  recovered,  in  the  other  he 
died  of  diflPuse  inflammation  of  the  areolar 
tissue  of  the  pelvis.  I  have  practised  it  once 
on  a  patient  at  the  Hospital,  who  made  an 
excellent  recovery. 

The  second  plan,  that  of  Crashing  the 
Calculus  in  the  Bladder  through  the 
wound  in  the  periuEeum,  would  certainly  be 
a  hazardous  procedm-e.  The  irritation  that 
would  necessarily  be  set  up  by  the  large 
lithotrite  or  crusher  (Fig.  890)  that  has  been 
invented  for  this  purpose,  by  the  presence  of 
the  fragments  of  stone,  and  by  the  necessary 
difficulty  and  delay  of  clearing  them  out  of 
the  viscus,  would  be  a  serious  and  possibly 
fatal  complication  of  the  operation.  In  the 
event  of  its  being  impossible  to  extract  the 
calculus  through  the  perinasum,  I  think  it 
would  be  safer  at  once  to  perform  the  supra- 
pubic operation.  The  recto-vesical  is  not  safer  than  the  supra-pubic  and  is 
very  apt  to  leave  a  fistula.  The  presence  of  the  perinteal  wound  increases  the 
difficulty  of  the  supra-pubic,  as  the  bladder  cannot  be  injected,  but  does  not 
increase  the  danger  of  the  operation.  Should,  however,  the  unusually  large  size 
of  the  stone  have  been  recognized  before  the  commencement  of  the  operation, 
it  would  be  safer  to  practise  at  once  the  high  rather  than  the  lateral  operation. 

Difficulty  from  Tracture  of  the  Calculus. — The  difficulty  of  extraction 
is  greatly  increased  if  the  stone  be  broken.  Fracture  of  a  calculus  is  of  two 
kinds.  In  the  one  case  the  stone  is  simply  broken  into  several  fragments,  or 
splinters,  so  to  speak,  arc  detached  from  it.  This  accident  may  happen  to 
hard  as  well  as  to  soft  calculi,  and  is  generally  owing  to  the  Surgeon  employing 
too  much  pressure  on  the  blades  of  the  forceps,  fearing  that  the  stone  may 


Fig.  8<J0.— Lithotomy  Ciuslier  and  DriU 
for  large  Calculi. 
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escape  from  between  them  ;  or  it  may  arise  from  the  large  size  of  the  calculus 
requiring  some  force  to  be  exercised  in  its  extraction,  when  the  Surgeon  is  very 
apt  to  compress  the  forceps  as  he  draws  the  stone  down.  When  this  accident 
is  found  to  have  occurred,  the  Surgeon  must  remove  with  small  forceps  or  the 
scoop  the  fragments  that  have  been  detached.  He  should  then  wash  out  the 
bladder  by  copious  injections  of  tepid  water,  and  very  carefully  examine  its 
interior  for  any  loose  pieces.  It  is  seldom  that  any  worse  consequence  results 
from  this  occurrence,  than  delay  in  the  completion  of  the  operation. 

The  second  mode  of  fractm-e  consists  in  the  crumbling  down  of  the  calculus 
as  soon  as  it  is  seized  by  the  forceps,  into  a  soft  mortary  mass  ;  the  stone  is 
nob  broken  into  large  pieces,  but,  having  naturally  little  cohesion,  disintegrates 
into  a  mass  of  softish  fragments,  none  of  which  probably  exceed  a  cherry- 
stone in  size,  and  which  indeed  resemble  a  wet  sabulous  aggregation,  rather 
than  distinct  pieces  of  calculus.  This  crumbling  down  can  occur  only  in 
phosphatic  calculi.  It  is  in  no  way  the  fault  of  the  Surgeon,  but  arises 
from  want  of  cohesion  in  the  calculus,  so  that  the  blades  of  the  forceps  bite, 
as  it  were,  through  it.  It  is  an  unpleasant  accident  to  occur,  as  it  becomes 
extremely  difficult,  if  not  impossible,  to  clear  away  the  whole  of  the  soft 
mortary  detritus  from  the  interior  of  the  bladder,  to  the  lining  membrane  of 
which  it  tenaciously  adheres,  small  masses  lying  under  the  folds  into  which  the 
contracted  organ  is  thrown.  As  much  as  possible  should  be  removed  by  the 
scoop,  and  the  remainder  washed  away,  as  far  as  practicable,  by  copious 
injections  ;  with  all  care,  however,  some  will  be  left,  and  may  be  discharged 
through  the  wound  some  days,  or  even  two  or  three  weeks,  after  the  operation. 
When  this  happens,  the  bladder  should  be  thoroughly  washed  out  every  day, 
or  every  second  day,  by  warm  water  injections  thrown  in  through  a  catheter 
passed  down  the  urethra  and  allowed  to  regurgitate  through  the  wound  ;  and 
this  plan  must  be  persevered  in  so  long  as  any  foreign  body  escapes.  Should 
the  wound  have  healed,  the  detritus  must  be  treated  as  in  lithotrity  ;  and  the 
bladder  must  be  washed  out  every  second  or  third  day  by  a  large-eyed  catheter, 
until  all  is  removed. 

Accidents  durinci  Lithotomy. — The  principal  accidents  that  may  occur 
during  the  performance  of  the  lateral  operation  of  lithotomy  are  Hiemorrhage  ; 
Cutting  the  Bulb  ;  Missing  the  Membranous  Portion  of  the  Urethra  ;  Wound 
of  the  Rectum  ;  or  Wound  of  the  Posterior  Part  of  the  Bladder. 

Hsemorrhage  during  lithotomy  may  occur  from  three  sources  : — 1.  The 
Superficial  Arteries  of  the  Perinseum  ;  2.  The  Deep  Arteries  of  this  region  ; 
and,  3.  The  Prostatic  and  other  Veins.  When  excessive,  from  whatever 
source  it  proceeds,  it  is  always  a  very  serious  complication  ;  for,  even  if  it  do 
not  prove  fatal  by  the  induction  of  syncope,  &c.,  which  I  believe  to  be  very 
rarely  the  case,  it  is  apt  to  lead  to  a  fatal  termination  indirectly  at  a  later 
period,  by  predisposing  to  the  occurrence  of  infective  processes  either  local  or 
general.  I  believe  that  patients  who  lose  a  large  quantity  of  blood  at  the 
operation  seldom  recover. 

1.  Haemorrhage  from  the  Division  of  the  Superficial  or  the  Transverse  Artery 
of  the  Perinmum  is  seldom  very  dangerous,  though  occasionally,  if  these  vessels 
be  larger  than  usual,  they  may  furnish  a  serious  quantity  of  blood  ;  in  such 
circumstances  their  ligature  would  be  required,  and  might  be  practised  eitlier 
before  or  after  the  extraction  of  the  calculus.  It  is  better,  if  possible,  to  wait 
until  the  completion  of  the  operation,  lest  the  ligature  be  pulled  off  during  the 
extraction  of  the  stone. 
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2.  The  Division  of  the  Deep  Arteries  of  the  perinEeum,  that  of  the  bulb  and 
the  internal  pudic,  would  be  attended  by  far  more  serious,  perhaps  even  by 
fatal  consequences  ;  as,  from  the  depth  at  which  the  vessels  are  seated,  it 
would  be  almost  impossible  to  apply  a  ligature  to  them,  unless  the  patient 
were  very  thin,  and  the  perinasum  proportionately  shallow.  The  facility  of 
ligaturing  any  of  these  arteries,  especially  that  of  the  bulb,  when  wounded, 
is  greatly  increased  by  enlarging  the  incision  upwards.  In  the  event  of  a 
ligature  not  being  applicable,  the  Surgeon  would  have  to  trust  to  plugging 
the  wound  round  the  tube,  as  described  further  on,  or  to  the  pressure  of 
an  assistant's  fingers  continued  for  a  considerable  time,  or  to  the  application 
of  forcipressure  forceps.  The  pressure  of  the  fingers  of  relays  of  assistants, 
kept  up  for  a  considerable  length  of  time,  although  it  seems  to  have  been  an 
efficient  mode  of  treatment,  is  painful  to  the  patient,  and  is  difficult  to  carry 
out.  The  pressure  must  be  kept  up  for  many  hours  ;  thus  South  relates  a  case 
in  which  it  was  maintained  for  fourteen  hours  ;  and  Brodie  one  in  which, 
after  twenty-four  hours,  it  succeeded.  The  assistants  should  not  be  changed 
more  frequently  than  necessary,  each  keeping  up  pressure  for  two  or  three 
hours,  and  removing  his  fingers  as  cautiously  as  possible.  It  is,  doubtless, 
very  rare  for  these  arteries  to  be  wounded  when  they  follow  their  usual  course  ; 
though  such  accidents  have  happened  in  the  hands  of  some  of  the  most 
skilful  lithotomists,  such  as  Home,  Bell,  Roux,  and  Desault.  It  was  the 
opinion  of  Aston  Key  that  the  artery  of  the  bulb  was  generally  cut  during 
lithotomy ;  but  in  this  he  was  mistaken,  so  far  as  its  trunk  is  concerned, 
though  doubtless  in  many  cases  the  bulb  itself  may  be  wounded,  and  the  mesh 
of  twigs,  in  which  the  vessel  terminates,  divided  ;  this,  however,  would  not 
yield  an  alarming  hsemorrhage.  The  trunk  of  the  artery  of  the  bulb  would, 
however,  be  endangered  by  opening  the  urethra  too  high  up,  and  lateralizing 
the  knife  too  early,  and  if  wounded  it  bleeds  very  freely. 

It  may  happen  that  on  pulling  the  wound  widely  open  the  bleeding  point 
may  be  seen,  but  at  such  a  depth  that  it  is  impossible  to  apply  a  ligature.  It 
may  then  be  seized  in  torsion  or  forcipressure  forceps  and  immediately  twisted, 
or  if  this  does  not  succeed  the  forceps  may  be  left  hanging  on  the  vessel  for  a 
few  hours.  For  this  purpose  the  forcipressure  forceps  are  the  best,  as  they 
more  efficiently  crush  and  obliterate  the  vessel. 

The  internal  pudic  arteiy,  bound  down  by  a  strong  fascia,  and  under  cover 
of  the  ramus  of  the  ischium,  runs  but  little  risk  unless  the  knife  be  lateralized 
too  much,  and  the  incision  be  carried  too  far  outwards.  In  children  in  whom 
the  ramus  of  the  ischium  is  to  a  great  extent  cartilaginous,  this  accident  could 
more  easily  happen.  It  is  in  some  of  the  anomalous  distributions  of  these 
vessels  that  the  greatest  danger  would  be  occasioned.  The  artery  of  the  bulb, 
the  inferior  htemorrhoidal,  the  dorsal  artery  of  the  penis,  or  the  internal  pudic, 
may  take  such  an  anomalous  course  that  its  division  is  inevitable ;  and, 
as  the  Surgeon  has  no  possible  means  of  knowing  beforehand  whether  the 
distribution  of  the  arteries  is  regular  or  not,  and  as  his  incisions  are  all  planned 
on  the  supposition  that  they  are,  he  is  not  to  blame  in  the  event  of  a  vessel 
being  accidentally  divided,  when  it  takes  an  abnormal  direction,  with  which 
it  is  impossible  to  be  acquainted  until  after  the  accident  has  occurred. 

If  the  incision  be  commenced  too  high  up,  and  especially  if  the  upper  part 
of  the  first  incision  be  made  by  pushing  the  knife  in  too  deeply,  the  corpus 
spongiosum  and  its  vessels  may  be  wounded. 

It  may  be  stated  as  a  general  rule;  that  serious  hemorrhage  is  usually  best 
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avoided  by  making  the  incisions  low  ;  and  indeed,  I  believe  that  the  great 
secret  of  success  in  the  lateral  operation  of  hthotomy  consists  in  making  all 
the  deep  incisions  as  low  as  practicable  ;  the  knife  entering  the  groove  of  the 
staff  from  below  upwards,  rather  from  above  downwards. 

3.  Venous  Hcmnorrhage  may  occur  from  two  sonrces — the  superficial  or  the 
prostatic  veins.  It  is  very  seldom  that  any  trouble  arises  from  superficial 
veins  ;  but  in  one  case  I  have  seen  very  considerable  loss  of  blood  occur  from 
a  large  vein,  running  transversely  near  the  upper  angle  of  the  wound,  lying 
almost  immediately  under  the  skin,  which  had  been  incompletely  divided. 
From  the  prostatic  plexus  haemorrhage  is  most  likely  to  occur  in  old  people,  in 
whom  the  veins  in  this  situation  are  often  enlarged — almost  varicose. 

Whether  the  blood  come  from  a  superficial  or  from  a  deep  source,  it  is  very 
apt  to  find  its  way  back  into  the  bladder,  to  mix  with  the  urine,  and  thus  to 
escape  through  the  tube  rather  than  fi-om  the  wound  itself  ;  or  the  blood  may 
probably  coagulate  in  the  interior  of  the  bladder,  distending  that  organ  and 
producing  a  feeling  of  dysuria.  Should  it  proceed  from  a  superficial  source, 
it  may  be  necessary,  as  Avas  done  in  the  case  just  alluded  to,  to  pass  a  ligature 
under  the  vessel,  and  thus  arrest  it.  If  ic  occur  from  the  prostatic  veins,  the 
better  plan  will  be  to  plug  the  wound.  This  is  done  by  passing  long  strips  of 
lint,  either  dry  or  soaked  in  a  solution  of  perchloride  of  iron  or  of  alum,  along 
the  side  of.  the  tube,  which  must  be  left  in  the  wound  and  kept  pervious  :  or 
the  lithotomy  tube  may  have  a  "  petticoat "  of  thick  muslin  tied  around  it, 
into  which  the  slips  of  lint  are  stuffed.  The  advantage  of  this  arrangement 
is,  that  the  whole  apparatus  may  very  easily  be  removed  together  at  the  end 
of  forty-eight  hours. 

A  far  more  efficient  means  of  applying  pressure  is  the  "  Air  Tampon," 
invented  by  Buckston  Browne.  It  consists  of  an  ordinary  gum-elastic  lithotomy- 
tube,  surrounded  by  an  india-rubber  bag,  which  can  be  distended  with  air  from 
a  syringe  by  means  of  a  tube  fitted  with  a  stop-cock.  This  is  inserted  into 
the  wound,  so  that  the  india-rubber  bag  fills  its  whole  length.  On  dis- 
tending the  bag,  firm  uniform  pressure  of  any  desired  force  can  be  applied. 
After  from  twelve  to  twenty-four  hours,  a  little  air  can  be  let  out  so  as  to  reduce 
the  pressure,  and  this  is  repeated  at  intervals  till  the  tube  can  be  removed. 

HEemorrhage  from  any  of  the  above-named  sources,  but  more  especially 
from  the  deep  arteries  and  veins,  may  take  place  into  the  bladder.  When  this 
occurs,  the  urine  that  escapes  will  be  seen  to  be  deeply  mixed  with  blood, 
and  coagula  will  form  in  the  interior  of  the  viscus,  which  becomes  distended 
and  rises  above  the  pubes,  with  dulaess  on  percussion  in  the  hypogastric 
region.  The  patient  will  become  pale,  faint,  and  cold.  In  such  circumstances, 
the  coagula  must  be  waslied  out  of  the  bladder  with  cold  water,  the  source  of 
haemorrhage  ascertained  by  an  examination  of  the  wound,  the  further  flow  of 
blood  arrested  by  plugging  or  ligature,  restoratives  administered,  the  pelvis 
placed  high,  and  the  patient  kept  cool.  If  there  is  any  difiiculty  in  washing 
the  clots  out  of  the  bladder  they  may  easily  be  sucked  out  by  applying  the 
aspirator  to  the  tube. 

Wound  of  the  Bulb  is  not  of  very  uncommon  occurrence  in  lithotomy  ; 
and,  I  believe,  is  of  no  consequence  beyond  furnishing  a  small  additional 
quantity  of  blood.  Indeed,  the  bulb  is  so  situated,  in  many  cases  overlapping 
the  membranous  portion  of  the  urethra,  that  this  can  scarcely  be  opened  Avith- 
out  wounding  it. 
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Missing  the  Urethra  altogether,  and  opening  up  tlie  bladder  through  or 
even  altogether  beyond  the  prostate,  is  an  accident  that  may  happen  if  the 
Surgeon  miscalculate  the  depth  of  the  perinseum,  and  keeping  the  incisions  too 
lo\v,  thrust  the  knife  too  deeply.  It  is,  .1  believe,  an  inevitably  fatal  accident, 
as  m  it  the  base  of  the  bladder  and  the  recto-vesical  fascia  are  opened,  and 
the  patient  is  thus  exposed  to  the  occuiTence  of  diffuse  inflammation  of',  and 
infiltration  into,  the  pelvic  areolar  tissue.  I  was  present  many  years  ago  at 
the  post-nwrfe7n  examination  of  a  fatal  case  of  lithotomy,  in  which  perhaps  the 
most  skilful  operator  of  that  day  had  opened  the  bladder  beyond  the  prostate, 
leaving  the  urethra  untouched  ;  the  patient  died  from  the  cause  just  stated. 

Wound  of  the  Rectum  occurs  more  frequently  than  is  generally  supposed. 
It  may  happen  either  in  consequence  of  the  staff  being  too  much  depressed^ 
of  the  edge  of  the  knife  being  turned  too  directly  downwards,  or  of  the  rectuni 
being  distended  and  overlapping  the  sides  of  the  prostate.  I  have  also  known  the 
lower  part  of  the  rectum  perforated  by  the  Surgeon's  finger,  whilst  depressincr 
the  gut  so  as  to  keep  it  out  of  the  way  of  the  knife.  The  Treatment  of  this 
accident  will  vary  according  to  the  size  and  situation  of  the  aperture.  If  it 
be  of  but  moderate  extent  and  low  down,  just  above  the  anus,  it  will  probablv 
close  as  the  wound  granulates  and  the  urine  resumes  its  passage  through  the 
urethra.  If  the  incision  be  more  extensive  and  higher  up,  the  patient  will 
incur  the  risk  of  the  miserable  infirmity  of  recto-vesical  fistula.  In  such 
circumstances,  the  proper  treatment  is  to  divide  tfie  sphincter  ani  from  the 
opening  downwards,  and  thus  to  lay  the  gut  and  wound  into  one  cavity  which 
will  probably  fill  by  granulation,  and  thus  close  the  m-inary  passages. 

Wound  of  the  Posterior  Part  of  the  Bladder  is  very  rare  ;  yet  it 
has  happened  in  consequence  of  the  knife  being  thrust  too  deeply  along 
the  groove  of  the  staff,  more  particularly  in  operations  on  childi-en,  and  would 
be  specially  apt  to  happen  in  such  cases  if  the  bladder  did  not  contain  suffi- 
cient urine  at  the  time.  This  is  an  additional  reason  for  injecting  the  bladder 
before  operating. 

In  children,  the  lateral  operation  of  lithotomy  presents  certain  special  diffi- 
culties which  have  already  been  adverted  to.  These  are  :  1,  the  Surgeon 
missing  the  bladder  and  opening  up  the  recto-vesical  space  (p.  1014) ;  2^,  not 
opening  the  urethra  and  neck  of  the  bladder  sufficiently  with  the  knife,'  but 
pushing  these  parts  before  the  finger,  and  so  tearing  across  the  urethra,' and 
thus  necessarily  being  unable  to  complete  the  operation  (p.  1016)  ;  and  3, 
running  the  knife  too  far  along  the  groove  of  the  staff  into  the  bladder,  and 
thus  wounding  the  posterior  part  of  that  oi'gan. 

Sources  of  Danger  and  Causes  of  Death  after  Lateral  Lithotomy. 
—Lateral  lithotomy,  even  iu  healthy  subjects,  is  always  a  dangerous  operation  ; 
and,  though  the  rate  of  mortality  doubtless  depends  greatly  upon  the  dexterity 
and  skill  of  the  operator,  more  is,  I  believe,  due  to  the  constitution  and  aire  of 
the  patient,  and  especially  to  the  state  of  his  kidneys.  Sir  B.  Brodie  most  justly 
says,  "  Success  in  lithotomy  most  undoul)tedly  depends  in  a  great  degree  on  the 
manual  skill  of  the  Surgeon,  and  on  the  mode  in  which  the  operation  is  per- 
formed ;  but  it  depends  still  more  on  the  condition  of  the  patient  with  respect 
to  his  general  health,  especially  on  the  existence  or  non-existence  of  organic 
disease.''  That  the  mere  cutting  into  the  bladder  is  not  a  very  dangerous 
proceeding,  provided  that  viscus  and  the  kidneys  be  healthy,  is  evident  from 
the  fact  that,  in  those  cases  in  which  Surgeons  have  had  to.  extract  bullets. 
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bits  of  catheter  &c.,  from  this  organ,  bad  consequences  hare  rarely  occurred, 
though  the  operations  have  often  been  tedious.  In  Hthotomy  the  case  is 
different  ;  for  here  the  bladder  is  not  only  usually  in  a  state  of  chronic 
irritation,  but  the  kidneys  are  frequently  diseased,  and  these  conditions 
influence  the  result  of  the  operation  more  materially  than  any  other  circum- 
stances. Hence  an  operator  may  have  a  run  of  unsuccessful  cases  ;  or,  by  a 
fortunate  concurrence  of  favourable  cases,  more  particularly  in  children,  it  has 
occasionally  happened  that  a  Surgeon  has  cut  20  or  30  patients  in  succession 
without  losing  a  single  one  ;  but  several  deaths  then  occurring,  though  the 
operation  was  performed  in  the  same  way  and  with  the  same  care  as  before,  his 
average  has  fallen  to  about  the  usual  level.  Green,  at  St.  Thomas's,  cut  40 
patients  in  succession,  and  lost  only  one.  Lynn  cut  25  patients  for  stone 
without  losing  one,  and  he  said  that  he  thought  he  had  at  last  discovered  the 
secret  of  performing  lithotomy  with  success  ;  but,  he  added,  the  Almighty 
punished  him  for  his  presumption,  for  he  lost  the  next  4  cases  that  he  cut. 
Bransby  Cooper,  of  Guy's,  cut  30  patients  in  succession  without  a  death,  but 
then  lost  several,  thus  reducing  the  rate  of  mortality  to  the  usual  standard. 
Listen,  during  a  period  of  six  years,  in  which  he  operated  24  times,  lost  no 
patient  from  lithotomy  at  University  College  Hospital  ;  but  out  of  the  whole 
S7  cases  which  he  cut  during  the  period  of  his  connection  with  that  institu- 
tion, there  were  5  deaths  ;  reducing  the  average  to  1  in  1"2.  This  success 
was,  however,  very  great  when  it  is  taken  into  consideration  that  most  of 
these  cases  occurred  in  adults,  and  that  many  of  them  were  of  a  very  serious 
character.  I  find  on  reference  to  the  Hospital  records,  that  only  7  of  the 
patients  were  under  10  years  of  age,  whilst  14  were  above  50  ;  of  these  two 
were  80  years  of  age,  of  whom  1  died  and  the  other  recovered.  I  believe 
that  Ijiston  lost  only  one  patient  under  60  years  of  age,  and  that  was  a  lad 
of  18,  in  whom  he  found  it  necessary  to  divide  the  right  side  of  the  prostate 
as  well  as  the  left,  and  who  died  of  infiltration  of  urine.  Thirty-eight  patients 
successively  operated  on  at  the  Norwich  Hospital  recovered,  but  the  average  rate 
of  mortality  in  that  institution,  calculated  from  871  cases,  has  been  1  in  7'50. 

The  accompanying  Table  gives  much  valuable  information  on  the  rate  of 
mortality  after  lateral  lithotomy  at  different  ages.  It  may  be  taken  as  a  fair 
example  of  successful  Enghsh  practice  in  this  operation. 


TABLE  OF  PATIENTS  ON  WHOM  LATEBAL  LITHOTOMY  WAS  PERFORMED  AT  THE  NORFOLK 
AND  NORWICH  HOSPITAL  FROM  JANUARY,  1772,  TO  DECEMBER,  1869.  BY  CHARLES 
WILLIAMS,  F.R.C.S.,  ASSISTANT  SURGEON  TO  THE  HOSPITAL. 
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Cheseldeu  only  lost  1  in  every  lOf  ;  and,  according  to  South,  at  St. 
Thomas's  the  mortality  has  not  amounted  to  more  than  1  in  9|  ;  but  a  good 
many  of  these  patients  were  probably  children.  Sir  B.  Brodie  states,  that  of 
the  51)  cases  operated  on  iu  all  the  London  Hospitals  in  the  year  18.54, 10  died ; 
making  the  mortality  as  nearly  as  possiljle  1  in  G.  But  the  more  recent  and 
extended  statistics  collected  by  Thompson,  show  that  the  average  mortality  in 
the  London  Hospitals  is  1  in  7^.  According  to  Coulson  the  average  mortahty 
in  England,  deduced  from  1,743  cases  of  the  lateral  operation,  is  1  in  (j-!)3  cases ; 
whilst  in  France  it  is  1  iu  5'7  ;  and  for  Europe  generally  1  in  5-14.  The  more 
recent  statistics  of  Sir  H.  Thompson  show  a  more  favourable  result  for  lateral 
lithotomy  in  England.  He  finds  that  out  of  1,827  recorded  cases  there  were 
229  deaths,  or  nearly  as  possible  1  in  8.  Klein  states  that,  of  4,4SG  cases  of 
lateral  lithotomy,  in  Moscow,  there  were  552  deaths;  the  mortahty  thus  Ijeing 
nearly  the  same  as  in  England. 

The  percentage  of  deaths  after  lithotomy  in  the  adult  will  doubtless  be 
found  gradually  to  increase  with  the  increasing  use  of  lithotrity.  This  must 
not  be  referred  to  any  defect  in  the  method,  or  to  want  of  skill  in  the 
performance  of  lithotomy,  but  to  the  fact  that,  instead  of,  as  heretofore, 
being  the  general  method  of  removing  calculus,  it  has  now  become  the 
exceptional  one.  Almost  all  cases  of  small  and  moderate-sized  calculi  in  men 
with  otherwise  .healthy  urinary  organs  are  now  subjected  to  lithotrity,  whilst 
those  cases  in  which  the  stone  is  too  large,  or  the  kidneys,  bladder,  prostate, 
or  urethra  too  diseased,  to  admit  of  this  mode  of  operating,  are  reserved 
for  lithotomy  ;  and  as  the  mortality  after  this  operation  increases  in  the 
exact  proportion  to  the  size  of  the  stone  and  the  disease  in  the  urinary  organs, 
we  must  expect  that,  when  its  performance  is  confined  to  persons  witli 
large  calculi,  irritable  bladders,  enlarged  prostates,  diseased  kidneys,  or 
strictured  urethrfe,  a  higher  percentage  of  deaths  ^vill  follow  it  than  was 
the  case  when  all  favourable  cases,  and  not  the  unfavourable  ones  only,  were 
subjected  to  it. 

Age  exercises  a  more  marked  influence  on  the  result  of  lithotomy  than  any 
other  condition.  Lithotomy  may  be  looked  upon  as  one  of  the  most  successful 
operations  in  surgery  at  early  periods  of  life,  a  hazardous  one  in  middle  age, 
and  an  extremely  dangerous  one  iu  advanced  age.  At  the  Norwich  Hospital, 
lithotomy  has  been  found  to  be  four  times  as  fatal  iu  men  as  in  boys. 
Coulson  finds,  on  analysing  2,972  cases  of  lithotomy,  that  the  mortality  at 
each  successive  decennial  period  is  as  follows  :  Below  10  years  it  is  1  in  13, 
and  thence  gradually  augments  from  10  to  80  years  to  1  in  9,  1  in  G,  1  in  5, 
1  in  4,  1  in  3'G5,  1  in  3-23,  and  1  in  2-71. 

The  reason  of  the  small  mortality  after  lithotomy  in  boys,  as  compared 
with  adults,  is  most  probably  that  the  urinary  organs,  more  especially  the 
kidneys,  are  healthier  than  in  the  adult.  Hence,  wheu  boys  die  after  lithotomy, 
they  do  not  usually  perish  from  the  same  causes  that  prove  fatal  in  the  adult, 
viz.,  kidney-disease  and  diifuse  pelvic  inflammation  and  infiltration  ;  but  the 
fatal  result  is  generally  the  consequence  of  some  accident  having  occun'ed  or 
violence  having  been  inflicted  during  the  operation,  such  as  by  mistaking  the 
recto-vesical  space  for  the  interior  of  the  bladder,  tlie  tearing  across  of  the 
urethra  and  non-extraction  of  the  stone,  wounding  of  the  recto-vesical  fold  of 
peritoneum,  or  perforation  of  the  back  of  the  bladder  by  the  point  of  the 
scalpel.    It  is  by  these  accidents  usually  that  death  happens  in  boys  that 
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are  cut  for  stone,  and  not  from  unavoidable  circumstances  that  may  follow  the 
most  skilfully  performed  operation. 

The  Shock  of  the  Operation  occasionally  proves  fatal,  though  probably 
umch  less  frequently  since  the  introduction  of  chloroform  than  was  formerly 
the  case.  Yet,  even  now,  patients  occasionally  die  from  this  cause,  induced 
either  by  a  very  much  prolonged  operation,  or  by  the  system  being  weakened, 
in  consequence  of  disease  of  the  kidueys,  perhaps  of  a  latent  character. 

The  State  of  the  Kidneys  influences  the  result  of  lithotomy  in  the  adult 
more  directly  than  any  other  condition.  If  these  organs  be  sound,  the  patient 
will  usually  recover  ;  hence  in  children,  in  whom  the  complication  of  renal 
disease  rarely  exists,  lithotomy  is  very  successful,  even  though  the  operation  is 
proportionately  far  more  severe  in  them  than  in  adults.  If,  on  the  other  hand, 
the  kidneys  be  extensively  diseased,  the  patient  will  commonly  die,  even  though 
he  have  been  operated  upon  with  the  utmost  skill.  The  condition  of  the  kidneys 
that  is  especially  fatal  has  been  described  in  Chapter  LXVI. 

A  Frolonged  Operation,  even  under  angesthetics,  is  dangerous  ;  and, 
although  it  is  certainly  not  well  to  operate  against  time,  yet  it  is  undoubtedly 
advantageous  to  finish  the  operation  with  as  little  delay  as  is  consistent  with 
the  safety  of  the  patient,  ev  m  though  he  be  anaesthetized. 

Haemorrhage  does  not  so  often  prove  fatal,  either  shortly  after  the  opera- 
tion, or  at  a  later  period,  as  might  be  expected  from  the  great  vascularity  of 
the  parts  incised.  Secondary  hiemorrhage,  of  a  dangerous  or  even  fatal  cha- 
racter, may,  however,  come  on  six,  eight,  or  ten  days  after  the  operation.  I 
have  known  it  as  late  as  the  fourteenth  day.  It  must  be  borne  in  mind  that, 
when  heemorrhage  takes  place  after  the  operation,  the  blood  may  find  its  way 
into  the  bladder  rather  than  escape  externally,  distending  the  viscus  witli 
coagula,  but  not  giving  any  external  evidence  of  the  mischief  that  has  occurred. 
Secondary  hasmorrhage  will  usually  cease  on  plugging  the  wound  with  sponge 
or  lint  soaked  in  alum  solutions.  Should  it  prove  serious,  however,  the  actual 
cautery  may  be  employed.  In  a  case  that  occurred  to  me,  the  bleeding  on  the 
ninth  day  was  stopped  by  wiping  out  the  wound  with  the  actual  cautery,  a 
practice  which,  I  have  been  informed  by  A.  Dalrymple,  was  occasionally 
practised  by  that  excellent  lithotomist,  his  father. 

Cystitis  is,  iu  my  experience,  a  rare  sequence  of  lithotomy.  I  have,  how- 
ever, seen  it  occur,  attended  by  the  secretion  of  large  quantities  of  ^ascid,  ropy 
mucus  from  the  bladder,  coming  away  two  or  three  days  after  the  operation, 
with  tenderness  in  the  suprapubic  region.  It  may  exist  before  the  operation, 
or  may  be  produced  by  long-continued  or  rough  manipulations  with  the  forceps 
in  searching  for  the  stone,  or  by  the  irritation  of  the  tube.  It  is  more  com- 
monly caused  by  accumulation  of  putrid  urine  in  a  pouch  behind  the  prostate. 
The  symptoms  are  apt  to  simulate  those  of  pelvic  peritonitis.  The  Treatment 
consists  of  fomentations  above  the  pubes,  abundant  diluents,  and  washing 
out  the  bladder  through  the  wound  with  Condy's  fluid  diluted  with  tepid 
water. 

Diffuse  Inflammation  of  the  Areolar  Tissue  of  the  Pelvis,  especially 
of  the  layers  around  the  neck  of  the  bladder,  between  it  and  the  rectum,  which 
extend  thence  under  the  peritoneum,  is  the  most  frequent  cause  of  death  after 
hthotomy.  This  inflammation,  which  is  always  dift'use,  followed  by  rapid 
sloughing  of  the  textures  that  it  invades,  may  arise  from  two  causes  :  1.  From 
±he  urine  being  ijijillrated  into  the  areolar  tissue,  in  consequence  of  the  incision 
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extending  beyond  the  limits  of  the  prostate,  into  the  loose  layers  of  tissue  that 
lie  behind  the  recto-vesical  fascia  and  around  the  bladder  ;  2.  In  consequence 
of  the  Iruismg  and  laceration  to  whicli  the  neck  of  the  bladder,  the  prostate, 
and  the  textures  between  it  and  the  rectum,  are  subjected,  in  prolonged 
attempts  to  extract  a  large  calculus  through  too  small  an  incision. 

1.  The  danger  of  Gutting  leyond  the  Lateral  Ligament  of  the  Bladder  in  the 
adult  has  already  been  adverted  to.  In  the  extraction  of  calculi  of  ordinary 
size,  there  can  be  no  necessity  to  extend  the  internal  incision  ;  but  when  the 
calculus  is  of  considerable  magnitude,  the  Surgeon,  wishing  to  get  as  much 
space  as  possible,  may  inadvertently  carry  his  knife  beyond  the  prostate  ;  or, 
if  he  make  a  cut  into  the  right  side  of  this  gland,  he  may  perhaps  prolong  it 
a  little  too  far,  and  thus  open  the  loose  areolar  tissue  which  lies  beyond  it,  and 
which  is  continuous  with  the  subperitoneal  areolar  tissue.  By  dilating  the 
incision  in  the  prostate  downwards  and  outwards,  either  with  the  finger  or 
with  a  blunt  gorget,  injury  to  this  tissue  is  prevented. 

If  the  incision  extend  beyond  the  prostate,  the  urine,  as  it  escapes  through 
the  wound,  soaks  into  the  meshes  of  the  loose  areolar  tissue  over  which  it 
flows,  and  thus  gives  rise  to  infiltration,  followed  by  rapidly  extending  inflam- 
mation and  sloughing,  which  speedily  involve  the  whole  of  the  neighbouring 
textures.  This  mischief  generally  occurs  within  the  first  forty-eight  hours ; 
indeed,  I  have  never  seen  it  come  on  after  the  third  day.  It  is  indicated  by 
the  patient  being  seized  with  rigors,  followed  by  dry  heat  of  skin,  a  quick 
pulse,  which,  after  a  time,  may  become  intermittent,  and  a  dry  and  brown 
tongue.  At  the  same  time  he  will  complain  of  some  tenderness  about  the 
lower  part  of  the  abdomen,  and  in  the  groins  ;  the  belly  becomes  tympanitic, 
the  body  covered  with  a  profuse  sweat ;  hiccup  comes  on,  the  pulse  becomes 
fiuttering,  and  death  usually  occurs  about  the  fourth  or  fifth  day  after  the 
operation.  In  some  cases,  there  are  more  decided  signs  of  peritoneal  inflam- 
mation ;  but,  as  Brodie  very  truly  remarks,  this  is  not  the  primary  disease, 
but  is  only  induced  secondarily  by  the  inflammation  and  sloughing  of  the 
areolar  tissue  of  the  pelvis  spreading  to  the  contiguous  serous  membrane. 

The  Treatment  of  such  cases  must  be  conducted  on  the  ordinary  principles 
that  guide  us  in  the  management  of  diffuse  inflammations.  It  is  only  by  ad- 
ministering ammonia,  with  such  a  quantity  of  wine  or  brandy  as  the" state  of 
the  system  may  indicate,  together  with  such  nourishment  as  the  patient  can 
take,  that  life  can  be  preserved.  The  disease  is  a  depressing  one,  and  requires 
a  stimulating  plan  of  treatment.  Brodie  has  recommended  that  in  these  cases 
a  free  incision  should  be  made  through  the  sloughy  tissues  about  the  wound 
into  the  rectum,  in  accordance  with  the  general  principles  that  guide  us  in  the 
management  of  similar  affections  elsewhere.  In  one  case  of  that  kind  that  oc- 
curred under  his  care,  he  saved  the  patient  by  passing  a  curved  probe-pointed 
bistoury  into  the  wound  to  its  furthest  extremity,  to  the  left  side  of  the  neck  of 
the  bladder  ;  he  then  pushed  it  through  the  tunics  of  the  rectum,  and,  drawing 
it  downwards,  divided  the  lower  part  of  the  gut  together  with  the  sphincter ; 
thus  laying  the  wound  and  the  rectum  into  one.  The  relief  was  immediate, 
and  the  patient  recovered.  This  plan  of  treatment  certainly  seems  rational, 
and  worthy  of  trial  in  similar  cases. 

2.  Diffuse  inflammation  of  the  areolar  tissue  around  the  neck  of  the  bladder 
and  prostate  arising  from  Bruising  and  Over-distension  of  the  parts  during  the 
extraction  of  a  large  calculus  is,  I  believe,  a  more  frequent  occurrence  than 
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iufiltration  of  uriae,  aad  fully  as  fatal.  This  seqaence  of  lithotomy  is  especially 
apt  to  occur  in  those  cases  in  which,  in  consequence  of  diseased  kidneys,  or  the 
existence  of  other  organic  mischief,  the  patient  is  more  than  usually  liable  to 
the  supervention  of  diffuse  inflammation. 

In  the  extraction  of  large  calculi,  considerable  traction  is  required,  and  force 
must  be  exerted  ;  hence  undue  bruising  and  laceration  are  very  apt  to  be 
inflicted  upon  the  parts  that  constitute  the  Hue  of  incision.  It  is  in  this  way 
that  the  danger  of  lithotomy  increases  almost  in  exact  proportion  to  the  size 
of  the  calculus  :  for  here  the  Surgeon  is  often  placed  between  the  horns  of  a 
dilemma.  He  must  either  cut  beyond  the  limits  of  the  prostate,  and  thus 
incur  the  risk  of  inducing  urinary  infiltration  into,  and  diffuse  inflammation 
of  the  pelvic  fasciae  ;  or  else,  by  limiting  his  incision  to  the  gland,  and 
thus  having  an  aperture  of  insufficient  size,  he  may  inflict  severe  injury 
by  the  bruising  and  laceration  of  parts  during  forcible  and  possibly  pro- 
longed efforts  at  extraction.  It  must,  however,  be  borne  in  mind  that,  the 
larger  the  stone  the  more  probability  is  there  of  the  existence  of  old-standing 
disease  of  the  bladder  or  kidneys,  and  of  an  unfavourable  result  from  this 
cause.  Crosse  has  drawn  up  a  table  that  shows  very  strikingly  the  influence 
of  the  weight  or,  in  other  words,  of  the  size  of  a  calculus  on  the  results  of 
lithotomy.  He  found  that  when  the  stone  was  one  ounce  and  under  in  weight, 
the  deaths  were  in  the  proportion  of  1  in  11*25  cases  :  when  it  was  from  1  to 
2  ounces  in  weight,  there  was  1  death  in  6'61  cases  :  when  from  2  to  3  ounces, 
1  death  in  2"18  cases  :  when  from  3  to  4  ounces,  1  death  in  1"57  cases  :  when 
from  4  to  5  ounces,  1  death  in  1-66  cases.  This  table,  which  has  been  con- 
structed on  the  results  of  703  cases,  illustrates  very  clearly  these  facts,  that  the 
operation  for  the  removal  of  a  large  calculus  is  far  more  dangerous  than  that 
for  the  extraction  of  a  small  one,  and  that  the  danger  increases  in  the  direct 
ratio  of  the  size  of  the  stone. 

The  symptoms  of  diffuse  inflammation  of  the  areolar  tissue  arising  from  this 
cause  very  closely  resemble  those  from  infiltration  of  urine,  and  the  treatment 
must  be  conducted  on  precisely  similar  principles. 

Peritonitis  may  occur  after  hthotomy,  as  a  consequence  of  the  extension 
of  inflammation  from  the  bladder  or  the  pelvic  areolar  tissue  to  the  serous 
membrane,  from  wound  of  the  posterior  part  of  the  bladder,  or  fi-om  extension 
of  inflammation  from  a  sacculus  of  the  bladder  to  its  immediate  investment  of 
peritoneum.  To  one  or  other  of  these  conditions,  more  especially  inflamma- 
tion of  the  pelvic  fascite,  it  will  always  be  found  to  be  secondary. 

Sloughing. — ^In  feeble  and  cachectic  persons,  especially  in  those  who  are 
the  subjects  of  phosphatic  calculi,  the  wound  will  often  assume  a  sloughy 
condition,  and  heal  slowly,  and  its  surface  may  become  coated  with  phosphates. 
In  such  cases  a  liberal  allowance  of  stimulants  will  be  required,  together  with 
the  local  application  of  compound  tincture  of  benzoin  ;  and,  in  order  to 
facilitate  healing  at  a  more  remote  period,  a  solution  of  nitrate  of  silver  may 
be  apphed  to  tlie  wound.  The  phosphates  may  be  removed  by  injection  of 
the  dilute  nitric  acid  lotion. 

Pyaemia  and  Septicaemia  are  not  uncommon  causes  of  death  after  litho- 
tomy. Acute  septictemia  is  usually  the  immediate  cause  of  death  in  diffuse 
pelvic  cellulitis,  the  patient  perishing  from  general  blood-poisoning  rather 
than  from  the  local  condition.  Pyaemia,  when  it  occurs,  usually  sets  in  after 
the  first  week.    The  secondary  abscesses  are  not  uncommonly  confined  to  the 
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joints  aud  subcutaneous  areolar  tissue,  and  the  disease  may  assume  a  chronic 
form.    The  treatment  presents  nothing  special. 

Othek  Methods  of  Perfoemino  Litiiotomy. — Having  finished  the  con- 
sideration of  the  lateral  operation,  we  shall  now  proceed  to  that  of  other 
methods  for  extracting  the  stone  by  cutting.  These  are  the  Median,  the 
Bilateral,  the  Medio-lateral,  the  Redo-vesical,  and  the  Siqrrajmbic  operations  ; 
each  of  which  has  its  advocates,  to  the  exclusion  of  the  others,  and  each  of 
which  undoubtedly  possesses  certain  special  advantages.  In  addition  to  these, 
there  are  various  modifications  of  these  operations  which  the  ingenuity  of 
Surgeons  has  devised,  but  which  have  usually  little  to  recommend  them  in 
the  opinions  of  any  except  their  originators. 

Median  Lithotomy. — The  median  operation  of  lithotomy  is  that  procedure 
by  which  a  stone  is  extracted  through  an  incision  in  the  raphe  of  the  perinseum 
extending  into  the  urethra  behind  the  bulb. 

The  History  of  the  Median  Operation  affords  an  illustration  of  the 
mutability  of  professional  practice,  and  makes  it  appear  as  if  there.were  a  cycle 
of  opinion  in  surgery,  as  in  fashion,  politics,  and  philosophy.  The  median 
operation  was  introduced  three  or  four  hundred  years  ago,  and  continued  to  l)e 
practised  up  to  the  middle  of  the  last  century,  when  its  tediousness,  its  painful 
character,  and  the  excessive  mortality  following  it,  caused  it  to  faU  iiito  disuse 
as  soon  as  the  safer  and  simpler  method  of  Cheselden  was  introduced.  How- 
ever, it  has  been  revived  under  a  somewhat  modified  form  ;  and  it  is  this 
modern  median  operation,  and  its  supposed  advantages  over  the  lateral,  that 
we  must  here  consider. 

The  old  median  operation — -called  also  the  "  Marian,"  from  Sanctus  Ma- 
rianus,  who  wrote  on  it,  though  it  did  not  originate  with  him,  and  the 
"  operation  of  the  apparatus  major,"  from  the  number  of  instruments  used  in 
it — was  performed  in  the  following  manner,  according  to  John  Bell.  A 
grooved  staff  was  introduced  into  the  bladder,  and  the  patient  tied  up  in  the 
usual  way  ;  the  lithotomist  then,  kneeling  or  sitting  before  him,  made  an 
incision  in  the  periuEeum,  not  exactly  in  the  raphe,  which  was  thought  to  be 
dangerous,  but  very  shghtly  to  the  left  side,  and  terminating  just  above  the 
anus.  The  incision  was  then  carried  on  to  the  membranous  part  of  the  urethra, 
which  was  opened  on  the  groove  of  the  staff ;  and,  the  knife  being  ke]it 
firmly  pressed  against  the  staff,  a  long  probe  was  introduced  into  the  bladder 
by  its  side.  The  knife  and  the  staff  were  now  withdrawn,  notliing  but  the 
probe  being  left  in  the  bladder,  to  serve  as  a  guide.  Along  this  probe,  two 
iron  rods,  called  "  conductors,"  were  now  passed,  and  Avith  these  the 
operator  dilated  the  prostate  and  neck  of  the  bladder,  by  separating  the 
handles  ;  at  least,  it  was  said  that  he  dilated  them,  but,  as  John  Bell  pithily 
observes,  "  he  dilated,  or,  in  plain  language,  tore  open  the  prostate  gland." 
These  conductors  being  held  aside,  "dilators"  were  introduced  so  as  to 
enlarge  the  opening,  the  forceps  was  then  pushed  into  the  bladder,  and  the 
stone  extracted. 

The  principles  of  this  operation  were — a  limited  incision  in  the  membranous 
part  of  the  urethra  above  the  anus  ;  dilatation,  and  not  incision  of  the  prostate 
and  neck  of  the  bladder  ;  or,  to  use  the  words  of  TiC  Cat,  "  small  incision  ; 
much  dilatation." 

Its  results  were,  however,  so  unsuccessful,  that  it  fell  into  entire  disuse  here, 
and  almost  so  on  the  Continent,  merely  appearing  from  time  to  time  under 
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various  modifications  at  one  or  other  of  the  Continental  schools,  and  this 
condition  of  things  prevailed  until  a  new  form  of  the  median  operation  was 
devised  by  AUarton. 

Operation. — This  operation  is  performed  as  follows.    A  staff,  grooved 
along  its  convexity,  having  been  inserted  into  the  bladder,  the  patient  is  tied 
up  in  the  usual  manner  ;  the  Surgeon  then,  sitting  in  front,  introduces  his ' 
left  index  finger  into  the  rectum,  and  feels  for  the  apex  of  the  prostate,  against 
which  he  keeps  it  lodged,  in  order  to  judge  of  the  distance  of  the  prostate 
from  the  surface,  to  act  as  a  guide  to  the  knife,  and  prevent  the  rectrnn  from 
being  wounded.    A  straight-backed  bistoury  is  now  entered  half  an  inch 
above  the  anal  aperture,  and  pushed  straight  forwards,  to  a  depth  of  about  an 
inch  and  a  half  in  the  mesial  line,  so  as  to  enter,  if  possible,  the  groove  of  the 
staff  at  the  apex  of  the  prostate.    A  small  incision  forwards  is  then  made  in 
the  groove  of  the  staff,  and,  as  the  knife  is  withdrawn,  the  incision  in  the 
skin  is  also  extended  forwards  ;  the  knife  is  then  laid  aside,  and  a  long  ball- 
pointed  probe  is  introduced  into  the  bladder  along  the  groove  of  the  staff, 
which  is  then  withdrawn.  The 
probe  is  now  the  only  guide  to 
the  bladder ;   and  up  to  this 
point,  therefore,  there  is  but 
little,  if  any,  difference  between 
the  modern  median  and  the  old 
Marian  operations,  except  that 
the  incision  is  exactly  in,  instead 
of  a  little  to  one  side  of,  the 
middle  line.    The  forefinger  is 
now  introduced  along  the  probe, 
and  by  working  it  forwards  the 
prostate  is  dilated,  and  the  finger 
enters  the  bladder,  when,  the 
probe  being  removed,  the  forceps 
is  introduced,  and  the  stone 
extracted.    Thus  it  will  be  seen  that  the  only  real  point  of  difference  between 
this  and  the  old  Marian  operation,  is  that  in  the  former  the  finger  is  used 
as  the  dilator,  ^vhilst  in  the  latter  the  prostate  and  neck  of  the  bladder  were 
forcibly  expanded  or  torn  open  by  instruments  ;  a  difference,  however,  of  no 
slight  moment. 

I  have  found  it  advantageous  to  modify  this  operation  in  one  or  two  points. 
The  first,  which  I  think  of  some  utility,  is  to  use,  instead  of  the  ordinary 
curved  staff',  a  rectangular  one  grooved  from  about  one  inch  above  the  elbow 
nearly  to  the  point,  resembling  the  staff  introduced  by  Buchanan  of  Glasgow 
(Fig.  891).  Its  use  and  advantages  are  that,  when  in  the  bladder,  the  angle 
rests  against  the  apex  of  the  prostate,  and  can  be  felt  in  the  perina3um,  and 
the  Surgeon  can  judge  of  the  exact  point  where  to  enter  the  knife  (directing 
it  so  as  to  enter  the  groove  just  below  the  angle),  which  he  cannot  do  with 
the  curved  staff  ;  the  incision  upwards  also  is  limited,  and  there  is,  besides, 
less  danger  of  wounding  the  rectum,  the  urethra  being  drawn  upwards  away 
from  it,  and  not  pushed  down  against  it,  as  with  the  ordinary  staff.  The 
knife  should  be  straight-backed,  having  the  blade  not  more  than  two  inches 
long  ;  80  that  the  Surgeon  can  tell  to  what  depth  he  has  entered  it.    I  have 
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found  it  advantageous  in  practice  to  cany  a  beaked  director,  shaped  like  a 
large  hernia-director,  along  the  groove,  after  the  incision  has  been  made  in  the 
uretlira,  so  as  to  open  up  the  canal  and  thus  to  clear  the  passage  for  the  finger. 
And  having  opened  the  urethra,  I  think  it  better  to  dilate  the  prostate  before 
withdrawing  the  staff ;  by  pushing  the  finger  slowly,  with  a  rotatory  move- 
ment, along  its  side,  the  bladder  is  entered  with  more  ease  and  certainty ; 
whereas,  if  only  the  probe  be  used,  it  may  not  be  stiff  enough,  and  the  Surgeon 
is  apt  to  push  the  bladder  before  him.  It  has  been  proposed  to  employ 
mechanical  means  of  dilatation,  instead  of  the  finger,  to  open  up  the  prostate 
and  neck  of  the  bladder  ;  and  I  had  some  dilators  for  this  purpose  constructed 
by  Coxeter  on  the  principle  of  the  two-bladed  dilator  of  the  female  urethra. 
I  tried  them  on  the  dead  subject ;  but  I  have  not  ventured  to  use  them  on 
the  living,  lest,  by  the  employment  of  screw-power,  the  same  deep  lacerations 
of  the^  neck  of  the  bladder  should  result  that  were  so  fatal  in  the  old  Marian 
operation.  Indeed,  I  believe  that  no  safe  dilatation  can  be  effected  except  by 
the  finger,  with  which  no  harm  can  be  done,  whilst  it  appears  to  me  that  the 
greatest  possible  mischief  may  be  done  with  screw-dilators. 

Comparison  between  the  Median  and  the  Lateral  Operations.— The 
two  operations  cannot  with  propriety  be  compared  as  a  whole,  as  we  have  as 
yet  no  sufficient  statistics  to  enable  us  to  determine  whether  the  mortality 
after  the  median  has  been  less  than  that  which  has  followed  the  latei-al.  "We 
may,  however,  compare  the  modern  median  operation  with  the  lateral,  and 
endeavour  to  determine  in  what  respects  it  is  superior,  in  what  inferior,  to  the 
lateral,  and  in  what  cases  it  might  be  employed  instead  of  the  latter.  For  in 
this,  as  in  all  other  operations,  the  Surgeon  should  not  be  too  exclusive  ;  it  is 
his  duty  to  learn  and  to  practise  different  methods  of  attaining  the  same  end, 
and  to  make  use  of  one  or  the  other  according  to  the  requirements  of  the 
case  before  him. 

In  order  to  make  a  proper  comparison  between  these  two  operations,  we 
must  take  them  seriaiim.  The  difficulties  and  dangers  of  the  lateral  operation 
are  :  1,  the  difficulty  in  some  cases  of  entering  the  bladder  ;  2,  hEemorrhage  ; 
3,  the  risk  of  wounding  the  bulb ;  4,  of  wounding  the  rectum ;  5,  too  extensive 
an  incision  in  the  prostate,  and  opening  up  the  pelvic  fascia  ;  6,  the  difficulty 
in  extracting  the  stone. 

1.  General  Ease  and  Simplicity  of  the  Operation.— There  is  no  doubt 
that  the  Surgeon  will  be  more  skilful  in  that  operation  which  he  has  more 
often  performed  :  but,  so  far  as  case  and  simplicity  are  concerned,  there  is  no 
great  difference  between  them.    In  the  lateral  operation  there  is  very  seldom 
any  difficulty  in  entering  the  bladder,  though  Surgeons  have  sometimes  been 
foiled  in  this  ;  but  Surgeons  of  the  greatest  skill  have  also  had  great  difficulty 
in  entering  the  bladder  in  the  median  operation.    The  bladder  tends  to  be 
pushed  upwards  and  backwards  before  the  finger,  especially  in  bovs,  in  whom 
the  prostate  is  not  developed  ;  and,  unless  the  neck  of  the  bladder  be  well 
opened,  there  appears  to  be  great  danger  of  tearing  across  the  membranous 
part  of  the  urethra,  and  of  pushiug  backwards  the  separated  bladder.  In  boys, 
the  parts  are  so  very  small  and  undeveloped,  and  the  space  to  work  in  is  so 
very  narrow,  that  an  ordinary  finger  can  only  with  great  difficulty  be  got 
through  the  neck  of  the  bladder  unless  this  have  been  freely  incised.    But,  by 
doing  this,  we  depart  entirely  from  the  guiding  principle*  laid  down  by  the 
advocates  of  the  median  operation,  viz.,  dilatation  and  not  incision.    So  far  as 
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flicility  of  entering  the  bladder  is  concerned,  the  two  operations  are  probably 
on  a  par  in  the  adult  :  but  in  the  boy  the  result  of  recent  experience  would 
show  that  the  difficulties  in  this  respect  are  far  greater  in  the  median  than  in 
the  lateral ;  so  great,  in  fact,  that  the  operation  should  never  be  performed. 

2.  Haemorrhage. — In  this  respect,  the  median  operation  has  decidedly  the 
advantage.  If  the  incision  be  made  in  the  middle  line,  without  wounding  the 
bulb,  although  there  may  be  tolerably  free  bleeding  at  the  time,  yet  there  is  no 
vessel  that  can  furnish  dangerous  consecutive  hgemorrhage  ;  whilst  in  the 
lateral  operation  there  are  the  dangers  of  arterial  and  of  profuse  venous 
haemorrhage,  the  knife  coming  into  close  relation  with  the  artery  of  the  bulb 
and  others  of  some  size.  If  the  object  were,  therefore,  simply  to  save  blood, 
the  median  is  so  far  better  than  the  lateral.  But,  after  all,  it  must  be  said 
that  the  danger  of  excessive  haemorrhage  in  the  lateral  operation  is  small. 

3.  Wound  of  the  Bulb.— This  may  occur  in  both,  but  is  more  difficult  to 
avoid,  and  indeed  is  very  likely  to  happen,  in  the  median,  as  the  bulb  some- 
times so  overlaps  the  membranous  part  of  the  urethra,  that  it  is  impossible  not 
to  cut  it ;  whilst  in  the  lateral  operation,  by  cutting  low  down,  and  entering 
the  gi-oove  of  the  staff  well  back,  and  from  below  upwards,  this  may  often 
be  avoided.  It  is  true  that  division  of  the  bulb  in  the  mesial  line  seldom 
gives  rise  to  much  hemorrhage  ;  but  cases  have  occurred  in  which  patients 
have  died  from  this  cause  after  perineal  section. 

4.  Wound  of  the  Rectum.— The  gut  is  not  in  much  danger  in  the  lateral 
operation,  unless  it  be  distended.  In  the  median,  on  the  other  hand,  the 
rectum  is  in  considerable  danger.  If  this  operation  be  performed  on  the  dead 
body,  it  wiU  be  found  that  the  back  of  the  bistoury  comes  very,  I  may  say 
uncomfortably,  close  to  the  finger  in  the  rectum  ;  and  if  another  finger  be 
placed  in  the  wound,  they  will  come  into  very  close  apposition  just  anterior  to 
the  prostate.  In  the  old  Marian  operation,  the  rectum  used  to  be  very 
frequently  cut,  gas  and  fjBces  issuing  from  the  wound. 

5.  Treatment  of  the  Prostate.— As  to  the  difference  in  this  respect— 
i.e.,  dilatation  m  the  median,  section  in  the  lateral  operation— I  beheve  it  to 
be  more  imaginary  than  real.  I  think  that  it  is  very  nearly  the  same  in  both 
operations  when  properly  performed.  All  are  agreed  that  in  the  lateral  opera- 
tion only  a  hmited  incision  should  be  made  in  the  prostate  and  neck  of  the 
bladder,  the  opening  being  dilated  with  the  finger,  so  as  to  avoid  opening  up 
the  pelvic  fascia.  The  diflPerence  between  an  incision  that  opens  the  cal3sule 
of  the  prostate,  and  dilating  this  structure  by  the  finger,  is  very  great  The 
great  object  ui  lateral  lithotomy  is  not  to  open  up  the  pelvic  fascia  with  the 
knife  ;  and  it  is  difficult,  if  not  impossible,  to  tear  this  with  the  finger.  If  we 
take  an  aponeurosis  out  of  the  body,  it  will  be  found  to  be  very  difficult  to 
tear  ;  but  if  touched  ever  so  lightly  with  the  knife,  it  separates  at  once.  So, 
in  the  median  operation,  the  prostate  may  be  dilated  to  a  considerable  extent 
without  opemng  its  capsule.  I  have  used  the  word  "  dilate  ;  "  but  dilatation 
appears  to  me  to  be  an  erroneous  term.  I  believe  that  the  prostate  is  not 
simply  dilated,  but  lacerated :  that  there  is  an  actual  laceration  of  the  sub- 
stance of  the  prostate,  but  not  extending  into  or  through  its  capsule.  I  have 
often  examined  the  prostate  in  the  dead  subject,  after  it  has  been  subjected  to 
this  process  of  "  dilatation,"  and  have  always  found  its  substance  more  or  less 
torn.  A  laceration  of  the  substance  of  the  prostate,  however,  is  of  no  con- 
sequence, and  becomes  dangerous  only  when  it  extends  so  far  backwards  as  to 
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tear  the  lateral  ligament  of  the  bladder,  when  it  exposes  the  patient  to  the 
fatal  accident  of  extravasation  of  urine  and  diffuse  inflammation  of  the  pelvic 
fascia.  Now,  in  the  lateral  operation,  in  running  the  knife  down  the  groove 
of  the  staff,  the  Surgeon  may  readily,  unless  care  be  taken,  and  very  often,  I 
believe,  does  actually  and  almost  unavoidably  go  beyond  the  limits  of  the 
prostate,  and  thus  exposes  the  patient  to  all  these  dangers.  In  the  median 
this  cannot  be  done,  if  the  knife  be  not  used  after  the  urethra  is  opened,  the 
prostate  being  dilated  solely  with  the  finger.  So  far  as  this  point,  then,  is 
concerned,  the  median  may  be  regarded  as  safer  than  the  lateral  operation,  it 
being  impossible  to  open  up  the  recto-vesical  fascia  "nith  the  finger  in  the 
median,  whilst  it  may  be  opened  by  the  knife  in  the  lateral. 

In  fact,  the  neck  of  the  bladder  and  the  prostatic  portion  of  the  urethra  are 
in  the  median  operation  placed  very  much  in  the  position  of  the  female  urethra 
when  that  is  dilated  for  the  extraction  of  a  calculus  ;  being  dilated  to  a  great 
extent,  and  somewhat  lacerated,  but  not  torn  through  so  as  to  admit  urine 
into  the  sub-peritoneal  cellular  tissue  of  the  pelvis  ;  and  in  this  I  believe  the 
superiority  of  the  median  over  the  lateral  operation  to  consist. 

6.  Manipulation  of  the  Forceps  and  Extraction  of  tlie  Stone. — In 
the  adult,  the  main  difficulty  of  lithotomy  does  not  lie  in  entering  the  bladder, 
but  in  the  completion  of  the  operation — the  removal  of  the  stone.  And  the 
diflBculty  and  danger  increase  in  proportion  to  the  size  of  the  calculus ;  the 
tissues  between  the  neck  of  the  bladder  and  the  perineal  integuments  must 
either  be  widely  cut  or  extensively  torn  and  bruised  to  allow  the  passage  of  a 
large  stone.  No  amount  of  simple  dilatation  of  which  these  tissues  are 
susceptible  can  make  a  passage  through  them  that  will  allow  the  extraction  of 
a  stone  1|  inches  in  diameter  ;  such  a  stone  must  either  be  cut  or  torn  out. 
Now,  what  space  have  we  in  the  median  operation  for  the  introduction  of  the 
forceps  and  the  extraction  of  a  large  stone  ?  Here,  I  think,  is  the  weak  point 
of  the  median  operation.  In  it  the  incision  is  made,  and  all  the  manipulation 
is  practised,  towards  the  apex  of  the  narrow  triangle  formed  by  the  rami  of 
the  pubic  bones.  The  base  of  this  triangle  is  represented  by  a  horizontal  line 
corresponding  to  the  level  of  the  membranous  portion  of  the  urethra,  and 
consequently  does  not  occupy  the  widest  part  of  the  perinajum  ;  it  is  formed 
by  the  lower  portion  of  the  triangular  ligament,  the  space  behind  it  being 
filled  up  by  the  rectum  and  its  muscles,  and  the  ischio-rectal  fat.  The  liga- 
ment forms  a  barrier  stretching  across  the  perina^um,  which  cannot  be 
depressed,  and  requires  to  be  divided  laterally  into  the  ischio-rectal  fossa 
before  a  stone  of  any  considerable  magnitude  can  be  removed.  It  was  in 
consequence  of  the  extensive  bruising  and  laceration  of  these  structures,  and 
the  difficulty  experienced  in  bringing  the  stone  through  them,  that  the  old 
Marian  operation  fell  into  disuse. 

In  performing  the  median  operation  there  are  three  poiuts,  or  rather  planes, 
of  obstruction,  between  the  surface  and  the  interior  of  the  bladder.  The  first 
is  occasioned  by  the  muscles  of  the  perina3um,  and,  perhaps,  also  by  the  under 
portion  of  the  deep  perineal  fascia.  In  the  lateral  operation  we  cut  across  tliis 
plane,  and  lay  open  the  ischio-rectal  fossa,  giving  abundance  of  room  for  the 
manipulation  of  the  forceps  and  the  extraction  of  the  stone,  along  the  base 
of  the  triangle  formed  by  the  rami  of  the  ischium  and  pnbes.  But  in  the 
median  we  have  to  extract  towards  the  summit  of  this  space,  at  the  apex  of  a 
narrow  triangle,  having  the  muscular  structures  fonniug  a  tense  bar  along  its 
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base,  aud  oifering  a  material  obstacle  to  the  introduction  of  the  forceps  and 
the  extraction  of  the  stone. 

The  second  obstacle  lies  in  the  prostate  ;  but,  as  it  is  easily  removable  by 
dilatation,  it  cannot  be  considered  a  serious  one. 

The  third,  the  deej)est  and  most  important,  is  situated  at  the  neck  of  the 
bladder.  We  find  here  a  narrow  tense  ring  beyond  the  prostate  ;  aud  this  bar 
remains  intact  in  spite  of  the  dilatation  and  laceration  to  which  the  prostate 
has  been  subjected.  On  introducing  the  finger,  we  shall  feel  it  grasped  tightly 
by  this  ring.  I  have  found,  by  experiments  on  the  dead  subject,  that  this 
inner  ring  of  the  neck  of  the  bladder  cannot  be  expanded  to  a  size  more  than 
sufficient  for  the  extraction  of  a  calculus  of  one  inch  in  diameter  without 
laceration  or  incision  :  and  its  laceration  or  rupture  is  well  known  to  be  one 
of  the  most  dangerous  and  fatal  accidents  ia  lithotomy.  It  is  in  consequence 
of  the  obstacle  offered  by  this,  that  the  median  operation  is  not  available  for 
the  extractiou  of  large  calculi.  A  calculus  over  one  and  a  half  inches  in 
diameter  cannot  be  extracted  by  the  median  operation  Avithout  the  employ- 
ment of  great  violence.  But,  though  much  force  is  usually  required  in  order 
to  extract  a  calculus  of  even  moderate  size  through  this  tense  ring  at  the  neck 
of  the  bladder,  it  is  an  undeniable  fact  that  serious  consequeuces  seldom 
follow  the  violence  so  used,  and  that  a  degree  of  force,  which  would  be  fatal 
in  lateral  lithotomy,  may  be  employed  without  danger  in  the  extraction  of  a 
calculus  by  the  median  operation.  In  this  respect  the  extraction  of  a  calculus 
by  the  median  operation  resembles  the  removal  of  one  through  the  dilated 
urethra  of  the  female  ;  the  great  point  in  favour  of  the  median  over  the 
lateral  procedure,  and  the  cause  of  its  comparative  safety,  being  that  the 
lateral  true  ligament  of  the  bladder  is  not  incised,  nor  otherwise  opened. 
But,  it  may  be  said,  what  is  easier,  when  the  finger  is  in  the  bladder,  than 
to  push  a  probe-pointed  bistoury  along  it,  and  cut  downwards  and  outwards 
through  these  structures  into  the  ischio-rectal  fossa,  if  the  stone  be  large,  and 
thus  get  plenty  of  space  ?  Nothing  could  be  easier  or  more  simple  ;  but  what 
would  be  the  consequence  ?  We  at  once  reduce  the  median  to  the  conditions 
of  the  lateral  operation.  A  free  incision  in  the  neck  of  the  bladder  and  prostate 
increases  the  tendency  to  hEemorrhage,  opens  up  the  fascia,  and  exposes  the 
patient,  in  fact,  to  all  the  dangers  of  an  ill-contrived  lateral  operation,  destroy- 
ing at  once  and  altogether  the  principle  of  the  median  operation — viz.,  dilata- 
tion and  not  incision  ;  and,  if  we  do  not  gain  space  by  incision,  but  attempt 
to  extract  a  moderately  large  stone  by  dilatation  of  the  parts,  we  shall  certainly 
not  succeed,  but  our  dilatation  will  end  in  a  laceration,  not  only  of  the  sub- 
stance of  the  prostate,  which  is  safe,  but  of  the  neck  and  perhaps  of  the  base 
of  the  bladder,  which  will  be  fatal. 

In  conclusion,  then,  it  appears  to  me  that  the  median  operation,  when  per- 
formed in  suitable  cases,  has  the  advantages  over  the  lateral  of  being  attended 
by  less  risk  of  arterial  htemorrhage,  and  less  danger  of  injury  to  the  lateral 
ligament  of  the  bladder  but,  that  in  consequence  of  the  very  small  size  of  the 
opening  that  can  be  made  in  the  bladder  by  it,  provided  those  advantages  are 
maintained,  it  is  apphcable  only  to  stones  of  at  most  a  medium  size,  and  that 
it  cannot  in  all  cases  be  substituted  for  lateral  lithotomy,  as  the  general 
operation  for  stone,  where  lithotrity  is  not  admissible. 

Indications  for  the  Median  Operation. — Median  cystotomy  may  with 
propriety  be  peiformed  in  the  following  classes  of  cases.    1 .  In  cases  in  which 
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foreign  bodies,  such  as  pieces  of  bougies,  of  tobacco-pipe,  &c.,  are  lodged  in  the 
Wadder  and  an  attempt  to  remove  them  with  a  lithotrite  has  failed,  the  median 
operation  is  preferable  as  a  large  opening  is  not  required.  2.  In  very  ex- 
ceptional cases  in  which  lithotrity  is  impracticable  on  account  of  acute  cystitis 
or  some  other  complication,  the  median  operation  may  be  performed  when  the 
stone  is  under  one  inch  in  its  longest  diameter.  3.  If  there  are  very  numerous 
small  stones,  and  for  any  reason  lithotrity  be  thought  inadvisable,  the  median 
operation  is  the  best.    4.  It  was  formerly  practised  occasionally  to  remove 


Fig.  892. — Line  of  Incision  in  Bilateral  Lithotomy. 


fragments  which  would  not  pass  after  lithotrity,  but  with  the  improved  means 
at  our  command  now  for  washing  out  the  bladder  this  can  scarcely  ever  be 
necessary.  In  fact  the  improvements  in  lithotrity  have  almost  displaced  the 
median  as  an  operation  for  stone.  The  bladder  is,  however,  now  frequently 
opened  in  exactly  the  same  way  for  digital  exploration  and  removal  of 
tumours. 

Under  any  circumstances,  for  the  reasons  already  given,  it  is  not  applicable 
to  children,  and  it  is  never  safe  if  we  have  to  do  with  a  large  stone. 

Bilateral  Lithotomy. — In  the  bilateral  operation  introduced  by  Dupuy- 


Fig.  SO.".— Dupuytren's  Litliotoinc  Cache,  0i3ened. 


tren,  a  curved  transverse  incision  is  made  across  the  perina^um  half  an  inch 
above  the  anus,  towards  which  its  concavity  looks,  the  horns  of  the  incision 
extending  to  two-thirds  of  the  distance  between  the  anus  and  the  tuber  ischii 
on  each  side  (Fig.  892).  The  dissection  is  carefully  carried  down  to  the 
central  point  of  the  perinEeum,  and  the  membranous  portion  of  the  urethra 
is  opened  on  a  grooved  median  staif  previously  introduced  ;  along  this  the 
double  lUhotoma  cacM  (Fig.  893)  is  passed  with  its  concavity  turned  upwards. 
The  Surgeon,  having  well  assured  himself  that  the  instrument  is  fairly  in  the 
bladder,  turns  it  so  that  its  concavity  looks  down  towards  the  rectum  ;  the 
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spring  in  the  handle  is  then  pressed,  and  the  blades  expanded  to  a  proper 
distance  previously  regulated,  and  both  lateral  lobes  of  the  prostate  divided 
to  a  corresponding  extent  downwards  and  outwards  in  withdrawing  the 
instrument  (Fig.  894).  The  extraction  of  the  stone  is  then  effected  in  the 
usual  way.  This  operation  appears  to  me  not  to  have  received  the  attention 
that  it  deserves  from  Surgeons  in  this  country.  By  being  careful  to  introduce 
the  lithotome  into  the  membranous  portion  of  the  canal,  the  arteries  of  the 
bulb  are  not  endangered,  and  indeed  the  tranverse  and  superficial  arteries 
of  the  perin^eum  are  also  above  and  beyond  the  line  of  incision.  The  prostate 
is  divided  equally  on  both  sides  in  its  greatest  diameter  ;  if  the  expansion 
of  the  lithotome  be  carefully  guarded,  there  is  no  danger  of  going  beyond  the 
limits  of  that  organ,  or  of  wounding  the  internal  pudic  arteries  (Fig.  895)  ; 
and  the  interior  of  the  bladder  is  reached  by  the  most  direct  and  readiest 
passage.  In  withdrawing  the  lithotome,  the  handle  must  be  well  depressed, 
and  great  care  must  be  taken  that  the  instrument  be  kept  accurately  in  the 


mesial  line,  so  that  the  section  mny  not  be  made  more  freely  on  one  side  than 
the  other. 

The  operation  has  not  been  performed  with  sufficient  frequency  in  this 
country  for  any  reliable  statistics  as  to  the  results  ;  but  Eve  of  Nashville  has 
done  it  in  78  cases  of  all  ages,  with  only  8  deaths. 

Medio-Bilateral  Operation. — Civiale  recommended  a  combination  of  the 
median  and  the  bilateral  operations  of  lithotomy.  This  operation  is  easy  of 
execution,  and  has  been  performed  for  the  extraction  of  stones  too  large  for  the 
ordinary  median  operation. 

The  operation  may  be  performed  in  the  following  manner.  The  patient 
having  been  tied  up,  and  a  deeply  grooved  rectangular  staff  passed  into  the 
bladder,  the  urethra  is  opened  at  the  membranous  part  with  the  edge  of  the 
knife  turned  upwards,  as  described  in  the  median  operation  (p.  1030)  ;  the 
double  lithotome  is  then  slid  along  the  staff  into  the  bladder,  its  concavity 
turned  downwards,  the  blades  expanded  to  but  a  limited  extent,  and  the 
prostate  and  the  soft  structures  between  it  and  the  surface  incised  as  it  is  with- 
drawn, or  the  bilateral  gorget  (Fig,  896),  invented  by  J.  Wood,  of  New 
York,  may  be  pushed  along  the  stalf.  Tf  the  stone  be  not  very  large,  the  in- 
cision may  be  confined  to  one  side  only,  and  made  with  a  probe-pointed 


Fig.  S95. — Line  of  Incision  in  tlie  Prostate 
in  Bilateral  Lithotomy,  showing  its 
relation  to  the  Bulb  and  the  Internal 
Pudic  Artery. 
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bistoury.  I  t  will  be  fouud  that  sufficient  space  is  obtained  by  the  perpendicular 
incision  of  the  skin  ;  whilst  the  limited  internal  transverse  cut  removes  that 
tension  and  resistance  of  the  deeper  structures,  which  in  the  ordinary  median 
operation  interfere  seriously  with  the  manipulation  of  the  forceps  and  the  ex- 
traction of  the  stone  ;  and  by  the  division  of  both  sides  of  the  prostate  to  a 
limited  extent,  abundance  of  space  is  obtained.  Experience  has  shown,  how- 
ever, that  the  adA^antages  are  rather  theoretical  than  practical,  and  its  per- 
formance in  this  country  has  not  been  attended  with  satisfactory 
results  ;  two  of  the  principal  dangers  being  wound  of  the 
rectum,  and  tearing  through  the  sphincter. 

Many  other  modifications  of  the  median  and  the  bilateral 
operations  have  been  j)ractised  by  varying  the  direction  of  the 
external  incision,  and  by  making  the  internal  one  on  one  or 
both  sides  of  the  prostate,  or  by  notching  this  structure  in 
various  directions. 

Hecto-vesical  Lithotomy. — This  operation  was  suggested 
by  Sanson  in  1847,  as  a  means  of  removing  large  stones  and 
avoiding  the  dangers  of  liEemorrhage,  but  the  results  have  not 
been  such  as  to  justify  its  performance  in  preference  to  other 
methods.  It  is  thus  performed.  A  staff  grooved  on  its  con- 
vexity is  passed  into  the  bladder,  the  finger  is  then  passed 
into  the  rectum,  and  the  part  of  the  staff  lying  in  the  mem- 
braaous  portion  of  the  urethra  felt  for  ;  a  knife,  with  its  edge 
directed  forwards,  is  then  passed  along  the  finger  into  the  . 
groove  of  the  staff  and  withdrawn,  dividing  the  internal  and 
external  sphincters  and  the  skin  at  the  margin  of  the  anus  ; 
it  is  then  reintroduced  with  its  edge  directed  downwards,  and 
run  along  the  groove  of  the  staff,  dividing  the  prostate  and 

Bifateral  Gorget. 

notching  the  neck  of  the  bladder,  and  the  stone  is  then 

extracted  in  the  usual  way. 
The  High  or  Suprapubic  Operation. — The  operation  of  suprapubic 
lithotomy  was  first  performed  by  Pierre  Franco  in  15G0  at  Lausanne.  He 
had  commenced  to  cut  a  child  by  the  apparatus  minor,  when  he  found  the 
stone  to  be  of  the  size  of  a  hen's  egg,  and  too  large  to  be  extracted  by  the 
perina3um.  The  parents  insisted,  however,  that  it  should  be  removed  in  some 
way,  and  seeing  the  stone  forming  a  prominence  above  the  pubes  when  pushed 
forward  from  the  rectum.  Franco  cut  down  upon  it  and  successfully  removed 
it.  He  did  not,  however,  repeat  the  operation,  and  suprapubic  lithotomy 
cannot  be  said  to  have  become  a  recognized  surgical  proceeding  till  the  early 
part  of  the  eighteenth  century,  when  it  was  practised  and  perfected  by  Douglas 
and  Cheselden,  The  results  obtained  were  certainly  better  than  those  of  the 
operation  by  the  apparatus  major,  then  chiefly  in  vogue ;  but  after  the  perfec- 
tion of  the  lateral  operation  by  Cheselden,  suprapubic  lithotomy  again  went 
out  of  fashion,  being  reserved  only  for  those  cases  in  which  the  stone  was  too 
large  to  be  extracted  by  the  perina3mn.  The  objections  to  the  operation  were 
its  tediousness  and  painfulness,  and  the  dangers  of  wound  of  the  peritoneum 
and  urinary  extravasation.  Lately  the  operation  has  been  again  revived,  at 
first  with  the  idea  that  by  antiseptic  treatment  the  Avound  in  the  bladder  could 
be  closed  by  sutures,  and  union  by  first  intention  obtained.  The  revival  of 
the  operation  has  led  to  improvements  in  the  details  of  its  2>erformana',  and 
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some  Surgeons  have  advocated  its  adoption,  even  in  cliildren,  in  preference  to 
the  lateral. 

Operation.— The  high  operation  consists  in  making  an  incision  through 
the  abdominal  wall,  above  the  pubes,  and  opening  the  anterior  part  of  the 
bladder  below  the  reflection  of  the  peritoneum.  In  order  to  do  this  safely  it  is 
necessary  to  raise  the  apex  of  the  bladder,  and  with  it  the  peritoneum,  as  high 
as  possible  above  the  pubes.  This  was  formerly  done  by  distending  the 
bladder  with  water  before  operating,  but  in  1878  Garson  showed  by  experi- 
ments on  the  dead  body  that  by  injecting  the  rectum  at  the  same  time,  the 
whole  bladder  could  be  pushed  upwards  so  as  to  become  an  abdominal  rather 
than  a  pelvic  organ,  and  the  reflection  of  the  peritoneum  was  carried  from  two 
to  three  inches  above  the  pubes.  In  1880,  Petersen,  of  Kiel,  independently 
arrived  at  the  same  conclusion,  and  practically  applied  it  to  suprapubic 
lithotomy  by  introducing  an  india-rubber  bag  into  the  rectum,  which  was 
distended  with  water  before  commencing  the  operation. 

The  operation  is  thus  performed.  The  patient  should  lie  flat  on  a  table. 
His  legs  should  not  hang  over  the  end,  as  over- extension  of  the  thighs  makes 
the  recti  tense.  The  shoulders  should  be  slightly  raised  by  a  pillow.  The 
pubes  is  first  shaved  and  the  whole  region  rendered  aseptic  by  washing  with 
soap  and  water  and  afterwards  with  carbohc  lotion  (1  in  20)  or  perchloride  of 
mercury  (1  in  500).  A  soft  catheter  is  then  passed,  to  which  an  india-rubber 
tube  is  attached  with  a  funnel  at  the  end.  Through  this  a  concentrated  cold 
solution  of  boracic  acid,  warmed  to  the  proper  temperature,  is  poured  into  the 
bladder,  and  withdrawn  again  by  lowering  the  tube  below  the  table.  In  this 
way  the  bladder  must  be  repeatedly  washed  out.  Finally,  by  raising  the  funnel 
from  two  to  three  feet  above  the  body  the  bladder  may  be  sufiiciently  dis- 
tended if  the  patient  be  fully  under  the  anesthetic.  Forcibly  injecting  a 
fixed  amount  into  the  bladder  is  not  free  from  danger,  and  has  been  known  to 
cause  rupture.  The  catheter  is  now  withdrawn,  and  an  india-rubber  band  or 
a  piece  of  tape  fastened  round  the  penis  to  prevent  the  escape  of  the  fluid.  If 
It  be  preferred  the  bladder  may  be  injected  through  a  metal  catheter,  which 
may  be  plugged  and  left  in  as  a  guide  to  the  bladder.  The  rectal  bag' is  now 
inserted  after  being  well  oiled.  Petersen's  bag  is  pyriform  in  shape,  having  a 
long  tube  attached  to  its  apex,  by  which  it  is  distended  with  water.  The 
quantity  injected  must  not  exceed  ten  ounces  in  the  adult.  In  children  three 
to  four  ounces  is  usually  sufficient.  Too  much  force  must  not  be  used,  as  it 
has  happened  that  the  rectum  has  been  burst  by  so  doing.  Sir  W.  MacCormac 
recommends  a  sausage-shaped  bag  as  more  closely  resembling  the  natural  form 
of  the  rectum. 

The  bag  being  distended,  the  bladder  can  now  be  distinctly  felt  as  a 
rounded  swelling  above  the  pubes.  The  Surgeon  may  stand  on  whichever 
side  he  prefers,  but  the  left  will  be  found  most  convenient  in  the  later  stages  of 
the  operation.  No  special  instruments  are  required  in  the  operation.  The 
incision  is  made  accurately  in  the  middle  hne.  It  should  be  from  two  to  four 
inches  in  length,  according  to  circumstances,  the  longer  incision  being  neces- 
sary when  the  patient  is  very  fat.  It  should  extend  over  the  pubes  at  its 
lower  end  for  about  half  an  inch.  The  pyramidales,  if  present,  are  drawn 
apart,  and  if  necessary  notched.  The  linea  alba  is  cautiously  divided  near 
the  pubes,  and  the  incision  carried  upwards  on  a  director  to  the  upper  end  of 
the  wound.    The  •  transversalis  fascia  may  then  be  recognized  and  divided. 
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The  wound  should  now  be  held  widely  open  with  retractors.    A  varying 
amount  of  fat  is  exposed,  which  must  be  carefully  dissected  through  with  two 
pairs  of  forceps,  or  a  director  and  the  forceps.    Sir  H,  Thompson  employs 
a  pointed  ivory  instrument.    If  the  knife  be  used,  and  even  sometimes 
with  blunt  instruments,  there  may  be  very  troublesome  haemorrhage  from 
some  large  veins  which  lie  in  this  region.    After  carefully  separating  the  fat 
and  pushing  it  somewhat  upwards,  so  as  possibly  to  raise  the  reflection  of  the 
peritoneum,  the  bladder  comes  into  view.    If  an  instrument  have  beea  re- 
tained its  handle  may  be  depressed  so  as  to  make  its  point  project,  pushing 
the  bladder  before  it.    The  bladder  is  recognized  in  the  adult  by  its  muscular 
fibres  ;  in  children,  Dulles  states  that  its  bluish-grey  colour  is  characteristic. 
The  bladder  having  been  fully  exposed  and  recognised,  the  next  point  is  to 
secure  it  before  an  opening  is  made.    Unless  this  be  done  it  will  collapse  as 
soon  as  it  is  punctured,  and  sinking  down  in  the  pelvis,  may  only  be  recovered 
with  diificulty.    The  safest  method  of  securing  it  is  to  pass  two  silk  stitches 
through  its  muscular  coat,  so  as  to  obtain  a  firm  hold  on  each  side  of  the 
middle  line.    If  the  coats  are  thin,  or  if  it  be  not  intended  to  suture  the 
bladder  after  the  operation,  the  threads  may  include  the  mucous  coat  also. 
Some  Surgeons  prefer  introducing  a  couple  of  tenacula  instead  of  the  threads. 
The  bladder  being  thus  secured,  and  the  muscular  fibres  being  clearly  visible, 
showing  that  it  is  not  covered  by  peritoneum,  a  scalpel  is  thrust  into  it  with 
the  back  directed  upwards,  and  an  incision  of  sufficient  size  to  admit  the 
finger  is  made  downwards  towards  the  pubes.    The  finger  is  then  inserted, 
and  the  size  of  the  stone  ascertained.    If  it  be  small  it  may  at  once  be  seized 
and  removed  in  an  ordinary  pair  of  lithotomy-forceps.    If  it  be  larger  the 
wound  must  be  carefully  enlarged  downwards  with  a  probe-pointed  bistoury. 
It  is  better  to  do  this  by  cutting  rather  than  by  stretching  or  tearing,  as  there 
is  but  little  bleeding,  and  if  it  is  intended  to  suture  the  bladder  the  wound 
should  be  made  as  cleanly  as  possible.    Sir  H.  Thompson  finds  that  in  many 
cases  the  stone  may  be  conveniently  removed  between  the  two  forefingers,  the 
others  being  locked  together  so  as  to  convert  the  two  hands  into  a  kind  of 
forceps.    If  the  contents  of  the  bladder  are  so  foul  that  it  is  doubtful  whether 
the  washing  has  rendered  the  cavity  aseptic,  it  is  well  to  wipe  the  wound  over 
with  chloride  of  zinc  (40  gr.  to       and  to  dust  it  with  iodoform  before 
making  the  incision  into  it.    The  stone  having  been  extracted,  the  bladder 
may  be  cleaned  with  a  sponge  to  remove  any  clots  of  blood.    If  the  bladder 
wall  be  thick  and  healthy  and  its  contents  free  from  decomposition,  an  attempt 
may  then  be  made  to  close  the  wound  by  fine  carbolized  silk  or  catgut 
sucures.   To  do  this  a  stitch  must  first  be  passed  beyond  the  upper  part  of  the 
wound,  taking  a  hold  on  the  muscular  coat  only  on  each  side  of  the  line  of  the 
incision.    By  means  of  this  the  bladder  can  be  drawn  up  while  a  series  of 
stitches  are  inserted  about  a  sixth  of  an  inch  apart  in  the  same  way  as  in 
Lembert's  suture  of  wounded  intestine.    The  last  stitch  must  be  beyond  the 
lower  end  of  the  wound.    The  two  stitches  beyond  the  wound,  above  aud 
below,  arc  essential  to  prevent  leakage.    The  bladder  is  then  tested  by  dis- 
tending it  again  with  the  boracic  acid  solution,  and  its  cavity  is  at  the  same 
time  washed  free  from  blood.    If  the  bladder  wall  be  very  thin,  if  there  is 
much  cystitis,  and  especially  if  in  the  case  of  a  large  stone  the  edges  of  the 
wound  have  been  bruised  during  extraction,  no  attempt  should  be  made  to 
close  the  vesical  opening  by  sutures,  as  it  will  certainly  fail.    Even  when  the 
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bladder  is  healthy,  suture  fails  in  more  than  half  the  cases,  and  for  this  reason 
many  Surgeons  never  attempt  it.  If  the  opening  is  not  closed  by  sutures  a 
good-sized  india-rubber  tube  should  be  inserted,  reaching  well  towards  the 
fundus  of  the  bladder. 

The  treatment  of  the  external  wound  varies  with  that  of  the  bladder.  If 
the  vesical  opening  has  been  closed  by  sutures  a  drainage-tube  must  be 
inserted  at  the  lower  end  of  the  external  wound,  and  the  upper  part  may  be 
closed  and  an  antiseptic  dressing  of  some  kind  applied.  By  this  means  an 
exit  is  left  for  the  urine  if  the  sutures  give  way.  If  a  tube  is  inserted  into 
the  bladder  the  external  wound  may  be  left  open  or  its  upper  part  closed, 
according  to  its  size.  The  strictest  antiseptic  precautions  should  be  observed 
throughout  the  operation. 

In  the  after-treatment,  if  the  bladder  has  been  closed  by  sutures,  especially 
in  children,  the  patient  may  be  allowed,  if  he  can,  to  pass  water  naturally. 
If,  however,  it  be  long  delayed  so  that  distension  of  the  bladder  is  to  be 
feared,  a  catheter  must  be  passed.  If  a  drainage-tube  has  been  inserted  into 
the  bladder  from  the  wound,  the  urine  will  escape  readily  from  it,  and  should 
be  received  in  a  large  sponge,  changed  every  hour  and  carefully  washed  in 
carbolic  acid  lotion  (1  in  40).  The  patient  may  lie  on  one  side  to  facihtate 
drainage.    The  tube  may  be  removed  after  three  or  four  days. 

Other  means  of  drainage  have  been  adopted.  Thus  a  soft  rubber  catheter 
may  be  tied  into  the  urethra,  and  a  long  tube  applied  to  it  to  maintain 
drainage  ;  but  this  is  apt  to  cause  urethritis,  and  is  perfectly  useless  if  the 
bladder  wound  is  freely  opened.  Perinteal  incisions  have  been  made,  but 
these  are  always  not  only  needless  but  injurious.  The  best  mode  of  treatment 
is  not  yet  certainly  determined ;  but  probably  the  wisest  course  is  only  to 
suture  the  bladder  in  well-selected  and  favourable  cases,  and  then  to  leave  the 
external  wound  partly  open  in  case  of  failure.  In  all  other  cases  drain  from 
the  wound  with  a  good-sized  rubber  tube  retained  for  three  or  four  days. 

The  special  dangers  and  difficulties  of  the  operation  are  very  few. 
Hagmorrhage  from  veins  superficial  to  the  bladder  is  avoided  by  using  a  blunt 
instrument  after  opening  the  transversalis  fascia.    Wound  of  the.  peritoneum 
is  the  most  serious  accident  that  can  happen,  and  if  it  occurs  before  the 
bladder  is  opened  the  operation  should  be  abandoned  and  repeated  at  a  subse- 
quent time  if  possible.    It  is  avoided  by  the  proper  distension  of  the  rectum 
and  bladder,  and  by  making  the  opening  downwards  towards  the  pubes,  and 
by  seeing  the  muscular  fibres  of  the  bladder  clearly  before  the  incision  is 
made.    Rupture  of  the  bladder  or  rectum  by  too  forcible  injection  is  not 
likely  to  happen  if  the  operation  is  performed  as  above  described. 
■  The  dangers  after  the  operation  are  various.    Extravasation  of  urine  into 
the  loose  tissue  around  the  bladder  is  perhaps  the  most  serious  and  fatal.  It 
is  best  prevented  by  disturbing  the  tissue  as  httle  as  possible  during  the 
operation,  especial  care  being  taken  not  to  make  a  cavity  with  the  finger 
between  the  symphysis  pubis  and  the  bladder.   If  the  wound  be  not  closed  too 
tightly  and  if  good  drainage  be  maintained  the  danger  of  extravasation  is 
very  small.    Secondary  haemorrhage  is  very  rare,  and  should  it  occur  it  is  the 
consequence  of  ulceration  of  one  of  the  large  veins  superficial  to  the  bladder. 
Scptica3mia  and  pyemia  are  not  more  common  than  in  other  operations  on 
the  urinary  organs,  and  are  best  prevented  by  the  strictest  attention  to  anti- 

VOL.    II.  q  Y 


1042 


URINARY  CALCULUS  AND  LITHOTOMY. 


septic  details  during  the  operation,  and  the  adoption  of  some  antiseptic  treat- 
ment afterwards.  The  formation  of  an  urinary  fistula  practically  never  occurs. 
Death  from  kidney  disease  is  of  course  an  occasional  occurrence,  as  in  all 
operations  on  the  urinary  organs  ;  but  there  is  no  special  liability  to  it  in 
suprapubic  lithotomy. 

Results.— The  older  statistics  are  of  little  value,  partly  because  until 
the  recent  revival  of  the  operation  it  was  only  undertaken  when  the  size 
of  the  stone  or  some  other  complication  made  the  perinasal  methods  im- 
possible, and  partly  because  the  older  operations  were  undertaken  without 
the  advantages  of  antiseptics,  and  without  the  present  means  of  raising  the 
bladder  and  its  peritoneal  investment  above  the  pubes,  and  usually  without 
efficient  drainage.  Dulles  of  New  York,  a  strong  advocate  of  the  operation, 
collected  a  total  of  465  cases  in  both  sexes  ;  of  these  135  died,  or  1  in  3-44. 
He  found  that  for  calculi  under  one  ounce  it  contrasted  very  unfavourably 
with  the  lateral,  for  those  between  one  or  two  ounces  there  was  little  differ- 
ence, whilst  for  calculi  above  one  ounce  it  gave  by  far  the  best  results. 
Later  statistics  by  Dennis  of  New  York,  and  by  Sir  W.  MacCormac  give  much 
better  results.  Thus  of  124  cases  operated  on  since  1879  collected  by  Dennis, 
only  18  died,  or  1  in  7  ;  but  of  these  deaths  7  might  fairly  be  eliminated  as 
having  no  direct  connection  with  the  operation.  MacCormac  collected  a  total 
of  91  operations  performed  in  this  country  from  January  1st,  1885,  to  March, 
1887.  Of  these  57  were  adults,  of  whom  18  died,  or  1  in  3-1.  Only  one 
patient  died  from  peritonitis,  and  none  from  uruiary  extravasation  or  pyjsmia. 
The  cause  of  death  in  one  case  was  rupture  of  the  rectum  by  the  bag.  In 
33  cases  the  patients  were  under  15,  and  not  one  died.  The  stones  in  the 
adults  varied  from  24  ounces  to  10  grains  in  weight,  and  in  the  children  from 
2\  ounces  to  35  grains.  The  bladder  was  sutured  in  18  children,  with  8 
successes,  and  in  8  adults  with  only  2.  In  one  case  the  operation  had  to  be 
abandoned  owing  to  the  peritoneum  covering  the  bladder  as  low  as  the  pubes. 
Sir  Heniy  Thompson  also  reports  most  favourably  of  the  operation  in  its 
present  form. 

Comparison  of  the  Lateral  and  Suprapubic  Operations. — In  the  first 

place  it  seems  probable  that  at  the  present  time  when  all  stones  of  moderate 
size  in  the  adult  are  removed  by  lithotrity  the  suprapubic  operation  is  safer 
for  the  residue  than  the  lateral.  In  children  the  lateral  operation  is  so 
successful  that  it  seems  doubtful  whether  it  can  be  excelled  by  the  supra- 
pubic ;  but  from  the  recent  statistics  of  Sir  AY.  MacCormac  it  seems  that  it 
will  at  least  be  equalled  by  it.  As  to  ease  of  performance  the  suprapubic 
probably  has  the  advantage  both  in  children  and  adults.  The  time  occupied 
in  the  high  operation  is  of  course  much  longer,  bat  that  is  not  a  matter  of 
great  consequence  when  the  patient  is  under  an  ana3sthetic.  The  danger  of 
hajmon-hage  is  decidedly  less  in  the  suprapubic,  although  that  operation  is 
not  free  from  it.  The  high  operation  is  adapted  to  stones  of  all  sizes,  while 
the  lateral  becomes  extremely  dangerous  when  the  calculus  exceeds  two  ounces 
in  weight.  It  is  not  interfered  with  by  deformities  of  the  pelvis,  ankylosis  of 
the  hips,  or  enlargement  of  the  prostate,  all  of  which  may  render  the  lateral 
difficult  or  impossible.  Lastly,  the  lateral  operation  is  said,  especially  m 
children,  to  leave  the  patient  sterile,  from  injury  to  the  cjaculatory  ducts. 
This  is  very  doubtful,  and  cannot  be  said  to  have  much  weight  m  the 
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argument.  It  would  appear,  therefore,  that  the  suprapubic,  as  at  present 
performed,  contrasts  favourably  with  the  lateral  on  almost  every  point.  The 
revival  of  the  high  operation  has  been  the  most  prominent  feature  in  the 
history  of  Hthotomy  during  the  last  ten  years.  The  operation  is  now  being 
extensively  practised  in  all  parts  of  the  world,  and  especially  in  America;  but 
it  remains  to  be  seen  whether  Dennis's  prophecy  will  be  fulfilled,  "  that  the 
time  is  not  far  distant  when  there  will  be  practically  only  two  operations  for 
stone  in  the  bladder,  suprapubic  lithotomy  and  lithotrity." 
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CHAPTEE  LXIX. 


URINAEY  CALCULUS  (continued). 


LITHOTBITY. 


The  operation  of  Lithotrity,  by  which  the  stone  is  crushed  in  the  bladder 
and  the  fragments  expelled  or  extracted  through  the  urethra,  is  of  modern 
invention  ;  for,  though  various  rude  attempts  may  at  different  times  have 
been  made  with  this  view,  it  was  not  until  about  the  year  1818  or  1820  that 
the  subject  began  to  attract  serious  attention  ;  and  to  the  French  Surgeons  is 
undoubtedly  due  the  great  merit  of  having  introduced  this  operation.  About 
this  time  Civiale,  followed  by  Amussat,  Leroy,  and  others,  began  constructmg 
instruments,  which,  though  very  imperfect,  yet  were  suiiicient  to  break  down 
a  calculus  in  the  bladder.  This  was  publicly  done  by  Civiale  in  1822.  From 
this  period  lithotrity  made  rapid  progress  ;  and  the  successive  improvements 
made  by  the  Surgeons  whose  names  have  just  been  mentioned,  together  with 
the  ingenious  mechanical  adaptations  introduced  by  Charriere  and  Weiss, 
enabled  Surgeons  to  attack  the  stone  with  certainty  and  effect. 

The  importance  of  lithotrity  was  urged  upon  the  profession  by  Civiale, 
Amnssat  and  Heurteloup  in  France  and  Brodie  and  Costello  in  this  country. 
The  practice  thus  established  by  these  Surgeons  has  from  time  to  time  been 
improved  by  the  ingenuity  of  others,  amongst  whom  Sir  William  Fergusson, 
William  Coulson  and  Sir  Henry  Thompson  are  conspicuous.  Up  to  the  year 
1878  the  operation  of  lithotrity  was  practised  on  the  lines  originally  laid  down 
by  Civiale  and  Brodie,  the  main  features  of  which  were  to  crush  the  stone  by 
repeated  operations,  each  limited  to  a  few  minutes,  and  to  allow  the  fragments 
to  pass  by  the  natural  efforts  of  the  patient.  In  1878,  however,  Bigelow  of 
Boston  demonstrated  that  it  was  possible  to  break  the  stone  up  at  one  pro- 
longed operation,  and  completely  to  wash  out  the  fragments  at  the  same  time 
through  a  large  catheter  or  evacuator.  To  this  method  of  operating  he  gave 
the  name  of  "  Litholapaxy,"  but  its  enormous  advantage  over  the  older 
methods  was  so  quickly  recognized,  and  it  so  speedily  became  universally 
adopted,  that  the  distincti\-e  name  is  now  seldom  used,  and  when  we  speak  of 
lithotrity  we  mean  crushing  the  stone  and  removing  the  fragments  at  the 
same  time  by  Bigelow's  method.  By  this  great  improvement  Bigelow  not 
only  reduced  the  sufferings  of  the  patient  and  the  dangers  of  the  operation, 
but  made  it  applicable  to  much  larger  stones  than  could  possibly  be  removed 
by  the  older  method. 

Instruments.— The  instruments  required  for  lithotrity  are  the  following  : 

An  ordinary  sound  with  a  sliort  beak  is  required  to  examine  the  condition 
of  the  bladder.    The  steel  sound  should  be  hollow,  so  that  the  bladder  may,  it 
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necessary,  be  injected  through  it  after  or  during  sounding,  without  the  neces- 
sity of  changing  the  instrument  (Fig.  897).  This  will  be  found  of  much 
service  in  the  later  stages  of  the  operation  for  detecting  small  fi-agments. 

A  "brass  syringe  should  be  at  hand  with  which  the  bladder  may  be 
injected  if  necessary. 

An  Otis's  Urethrometer  is  often  useful,  by  which  the  size  of  the  passage 
can  be  measured  as  a  guide  to  the  evacuator  to  be  used. 

Some  large-sized  conical  steel  laougies,  from  12  to  18  of  the  Enghsh 


Fig.  897.— Lithometer  Sound  for  measuring  Stone.    It  is  hollow,  so  that  the  bladder  can  be  emptied 

and  injected  through  it. 

scale,  are  of  great  use  in  measuring  and  dilating  the  passage  before  inserting 
the  lithotrite  or  the  large  evacuator. 

The  instrument  for  breaking  the  stone  is  called  a  lithotrite.  This  has 
undergone  various  modifications  and  improvements  at  the  hands  of  Mechani- 
cians and  Surgeons.    To  Weiss  in  this  country,  and  to  Charriere  in  France, 


Fig.  89S.— Weiss's  old  Thmnb-screw  Lithotrite  for  breaking  the  Stone. 


Fig.  899.— I'osition  of  Hands  in  using  Thun\b-scre\v  Lithotrite. 


we  are  especially  indebted  for  having  brought  it  to  its  present  state  of  perfec- 
tion. In  the  earlier  days  of  lithotrity  the  thumb-screw  lithotrite  was  generally 
used  (Fig.  898).  Sir  W.  Fcrgusson  invented  a  rack-and-pinion  instrument, 
which,  however,  found  little  favour  with  Surgeons.  Civiale's  instruments, 
having  the  double  action  of  screw  and  hand  pressure,  were  those  to  Avhich 
many  gave  the  preference  until  the  invention  of  the  cylindrical  handle  by 
Thompson. 

The  lithotrite  must  be  made  of  well-tempered  steel ;  and  should  be  tested, 
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by  being  made  to  crush  a  piece  of  sandstone  grit,  of  about  the  size  of  a  walnut. 
It  should  be  of  as  full  a  size  as  the  ui-ethra  will  readily  admit ;  it  must  have 
the  male  blade  well  serrated,  and  the  female  or  under  blade  pierced  at  its  root 
by  an  oval  aperture,  through  which  the  detritus  of  the  crushed  stone  is  forced, 
and  thus  any  jamming  of  it  in  the  angle  between  the  blades  is  prevented. 
The  female  blade  should  be  considerably  wider  than  the  male  to  avoid  nipping 
of  the  mucous  membrane  of  the  bladder. 

The  larger  hthotrites,  intended  to  break  stones  of  considerable  size,  are 


Fig.  900.  Fig.  901.  Fig.  902.  Fig.  903 

Sections  of  Lithoti'ite.s. 


made  with  a  fenestra  in  the  female  blade  (Fig.  898)  ;  those  intended  to  crush 
small  fragments  with  a  broad  blade  without  a  fenestra  (Fig.  904). 

The  lithotrite  should  be  cut  out  of  a  bar  of  solid  steel,  and  not,  as  is  the  case 
with  some  instruments,  made  of  a  plate  of  this  metal,  turned  up  at  the  edges  ; 


Fig.  904. — Civiale's  Lithotrite  for  Crushing  Fragments. 


as  such  a  one  possesses  too  little  strength  to  be  used  with  safety  on  large  and 
hard  calculi.  Those  cut  out  of  a  bar  of  metal  have  an  external  blade,  having 
a  grooved  shape,  as  in  Fig.  901.  In  this,  the  male  or  internal  branch,  cut  to 
fit  accui'ately  (Fig.  903),  shdes  smoothly,  the  whole  instrument  possessing  an 


Fig.  905. — Position  of  Hand  in  using  Civiale's  Iiithotrite. 

amount  of  strength  and  power  that  no  calculus  can  resist.  The  bent-up 
instrument  is  composed  of  an  outer  tube  of  metal,  as  represented  in  its  trans- 
verse section  (Fig.  900),  in  which  the  internal  blade  fits  less  accurately  (Fig. 
9D2),  and  which  possesses  less  strength,  especially  at  the  elbow,  than  the 
lithotrite  cut  out  of  solid  steel.  The  scoop,  however,  may  without  danger  be 
constructed  of  bent  metal. 
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Civiale's  lithotrite,  such  as  is  represented  in  Fig.  904,  has  a  most  ingenious 
double  action,  enabhng  the  Surgeon  to  work  it  either  by  the  pressure  of  the 
hand  or  by  a  screw.  "  In  this  instrument,  there  is  no  fenestra  in  the  female 
blade.    It  is  of  two  kinds.    In  one,  the  male  blade  is  much  narrower  than  the 


Fig.  906. — Thompson's  Improved  Lithotrite. 

female  ;  in  the  other,  it  is  nearly  as  broad.  The  first  kind  is  useful  in  crush- 
ing through  moderate-sized  stones  ;  the  second  kind,  with  the  broad  male 
blade,  is  used  in  completely  crushing  and  removing  the  detritus  of  small 


Figs.  907,  908,  909,  910.— Bigclow's  Lithotrite. 


calculi,  and  the  large  fragments  into  which  a  stone  has  been  broken  by  the 
open-bladed  lithotrite. 

Thompson's  lithotrite  (Fig.  906)  somewhat  resembles  Civiale's  in  its  action, 
but  is  more  handy.  The  handle  of  the  female  blade  is  round,  which  gives 
the  operator  a  better  grasp  of  the  instrument,  and  the  sliding  movement  is 
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converted  into  a  screw  action  by  drawing  up  the  button  on  the  handle  with 
the  thumb  of  the  right  hand  without  relaxing  the  grasp  of  the  left  on  the 
handle. 

Bigelow  has  introduced  several  modifications  in  the  lithotrite.  For  large 
stones  he  had  constructed  instruments  larger,  heavier  and  more  powerful  than 
any  previously  in  use.  The  handles  are  large  and  massive,  and  oval  in  form 
to  fit  the  hand.  The  blades  are  somewhat  longer,  and  the  female  blade  has  a 
long  blunted  point,  curved  towards  the  floor  of  the  urethra,  so  as  to  protect 


^'f-.,?l'-~^'lo'*'ei's  Litliotrity  Injection-Apparatus.  1.  Elastic  Stylet  for  Lithotrity  Catheter.  2,  3,  4,  5, 
Lithotnty  Catheters  with  largo  eyes  at  enil  or  in  clifferont  sides,  to  be  used  with  or  without  the  Iinection 
Apparatus. 

the  membranous  part,  against  the  roof  of  which  the  point  of  the  instrument 
is  directed  as  it  passes  through.  The  sliding  is  converted  into  tlie  screw 
movement  by  twisting  the  cap  shown  in  the  figure  with  the  right  hand. 
These  very  massive  instruments  are  only  required  for  large  and  hard  stones 
which  it  would  formerly  have  been  considered  unwise  to  crush.  For  smaller 
stones  Bigelow  uses  instruments  of  the  ordinary  size. 

After  the  stone  has  been  crushed  the  evacuator  is  required  to  remove  the 
fragments.  This  consists  essentially  of  a  powerful  india-rubber  bottle  which 
can  be  connected  with  a  large  catheter.  Tlie  bottle  is  emptied  into  the 
bladder  by  squeezing,  and  when  the  pressure  of  the  hand  is  removed  it  sucks 
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the  fluid  back  with  considerable  force,  bringing  out  at  the  same  time  the 
crashed  fragments  of  the  stone.  In  all  forms  of  evacuator  a  glass  vessel  is 
attached  to  the  lowest  part  of  the  bottle,  into  which  the  fragments  gravitate. 


Bigelow's  Catheters,  Full  Size. 
Fig.  912.— Bigelow's  Straight  Catheter.  Fig.  913.— Bigelow's  Curved  Catheter. 


More  than  twenty-five  years  ago  Clover  invented  a  simple  instrument  which 
may  be  considered  the  parent  of  the  evacuators  now  in  use  (Fig,  911).  It  was 
provided  with  a  number  of  catheters  open  at  the  end  or  having  large  eyes. 


Fig.  914.— Removal  of  fragments  of  Stone  ty  Bigelow's  original  Evacuator.    Below,  point  of  one  of 

Bigelow's  Catheters. 


When  passing  the  open-ended  catheter  a  gum  elastic  stylet  with  a  round  metal 
point  was  introduced.  The  instrument  was  intended  to  wash  out  the  detritus 
and  smaller  fragments  after  each  operation,  but  did  not  meet  with  the  favour 
it  deserved,  partly  owing  to  its  inefficiency  from  the  weakness  of  the  rubber 
bottle  commonly  provided. 
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In  Bigelow's  instrument  the  catheters  are  much  larger  than  in  Clover's, 
No.  29  French  (18  English)  being  the  largest  size.  The  eye  is  very  large  and 
is  placed  in  the  front  of  the  instrument  close  to  the  end.  The  catheters  are 
of  diflPerent  forms,  the  most  convenient  being  one  with  a  short  curve  like  that 


Fig.  918. — Bigelow's  Evacuntor. 


of  a  sound.  A  perfectly  straight  instrument  is  also  often  very  useful,  and  is 
preferred  by  Bigelow. 

The  actual  size  and  shape  of  the  evacuating  catheters  most  commonly  used 
is  shown  in  Figs.  912  and  913. 

The  various  modifications  of  the  evacuator  are  represented  in  the  accom- 
panying figures,  which  speak  for  themselves.  Fig.  914  represents  Bigelow's 
original  evacuator,  which  I  have  myself  found  extremely  efficient.  He  has, 
however,  abandoned  it  for  the  improved  form  represented  in  Fig.  916.  By 
turning  the  stopcock  connected  with  the  catheter  and  fixing  the  india-rul)ber 
tube  shown  in  Fig.  915  to  the  cock  at  the  apex  of  the  bottle,  the  contents 
may  be  expelled  aud  fresh  water  drawn  in  without  disconnecting  the  bottle 
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from  the  catheter.  I  have  to  thank  Professor  Bigelow  for  furnishing  me  with 
the  accompanying  woodcuts,  which  represent  the  latest  instruments  used  by 
himself.  Modifications  of  Bigelow's  evacuator  suggested  by  Sir  H.  Thompson 
and  Otis  are  shown  in  Figs.  917  and  918. 

Preparation  of  the  Patient. — Before  proceeding  to  the  operation  of 


Fig.  917. — Sir  H.  Thompson's  Improved  Evacuator. 


lithotrity,  it  is  necessary  that  the  patient's  constitution  should  be  carefully 
attended  to  ;  the  bowels  should  be  freely  opened,  and  the  condition  of  the 
digestive  organs  regulated,  and,  more  especially,  all  local  irritability  about  the 
urinary  organs  should  be  subdued  by  ordinary  medical  treatment.  This  is  even 
of  greater  importance  than  in  lithotomy, 
as  the  prolonged  mechanical  disturbance 
to  which  the  bladder  is  exposed  may 
aggravate  any  existing  cystitis.  The 
urine  should  be  carefully  examined,  and 
the  condition  of  the  kidneys  ascertained 
as  far  as  possible.  In  a  subsequent  part 
of  this  Chapter,  when  we  come  to  the 
comparison  of  lithotomy  and  lithotrity, 
we  shall  examine  the  conditions  which 
either  indicate  or  negative  the  performance 
of  the  latter  operation.  At  present,  we 
will  suppose  a  case  in  which  the  Surgeon 
may  have  recourse  to  lithotrity  with  every 
prospect  of  readily  and  permanently  ridding 
the  patient  of  his  calculus. 

"CTse  of  Anaesthetics. — In  former  times 
many  Surgeons  habitually  performed  the 
operation  without  an  anjesthetic,  believing  ^jg.  9is._otis's  Evacuator. 

that  the  sensations  of  the  patient  were  a 

useful  guide  to  the  Surgeon,  helping  him  to  avoid  nipping  or  otherwise 
injuring  the  bladder.  For  the  success  of  the  present  method  of  operating  an 
anaesthetic  is  essential,  both  to  enable  the  Surgeon  to  continue  the  operation 
till  the  stone  is  completely  crushed,  and  to  facilitate  the  subsequent  washing 
out  of  the  fragments. 


I052 
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Operation.— The  operation  of  lifchotrity  may  be  divided  into  four  stages  : 
1.  The  introduction  of  the  h'thotrite  ;  2.  The  search  for  and  seizure  of 
the  stone  ;  3.  The  crushing  of  the  stone  ;  and  4.  The  evacuation  of  the 
fragments. 

As  a  preliminary  step  before  the  operation,  Bigelow  recommends  that 
the  ui-ethra  be  measured  with  Otis's  urethrometer,  in  order  to  ascertain  the 
size  of  the  evacuator  that  should  be  used.  Sir  H.  Thompson  recommends  the 
passage  of  a  large  conical  steel  bougie,  which  answers  the  same  purpose,  and 
at  the  same  time  slightly  dilates  the  canal.  The  bougies  passed  should  be 
from.  Nos.  14  to  18  of  the  Enghsh  scale  at  the  thickest  part.  With  a  urethra 
admitting  No.  16  no  dilBculty  need  be  anticipated  in  the  operation,  even  if 
the  stone  is  large.  li"  the  orifice  is  too  narrow  to  admit  this,  it  should  at  once 
be  divided  with  a  probe-pointed  bistoury  or  a  meatome. 

1.  Introduction  of  the  Lithotrite. — If  the  size  of  the  stone  is  known, 


Fig.  919.— Introduction  of  tlio  Lithotrite. 


the  lithotrite  must  be  adapted  to  it.  If  it  be  large  and  probably  hard,  a  full- 
sized,  fenestrated  lithotrite  should  first  be  passed,  with  which  the  calculus  may 
be  broken  into  several  small  fragments.  After  this  it  may  be  withdrawn,  and 
a  smaller  non-fenestrated  instrument  used  to  complete  the  crushing. 

The  operation  may  most  conveniently  be  performed  with  the  patient  lying 
on  his  back  either  upon  a  hard  mattress,  or  on  a  couch  or  table.  The  pelvis 
must  be  raised  by  a  hard  pillow,  so  as  to  allow  the  stone  to  roll  up  on  the  pos- 
terior surface  of  the  bladder.  The  Surgeon,  standing  on  the  right  side  of  the 
patient,  carefully  introduces  the  hollow  sound,  or  catheter,  and  draws  off  the 
urine  ;  he  then  slowly  and  very  cautiously  injects  the  bladder,  by  means  of 
the  brass  syringe,  with  from  four  to  six  ounces  of  tepid  water ;  or  some  anti- 
septic solution,  such  as  boracic  acid  lotion,  or  Condy's  fluid  and  water.  The 
use  of  draAving  off  the  urine  is  to  make  sure  of  the  bladder  holding  the  proper 
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quantity  of  fluid  when  it  is  afterwards  injected  ;  and  the  object  in  injecting  it, 
is  to  distend  it  to  such  an  extent  as  to  prevent  the  mucous  membrane  from 
being  seized  in  the  grasp  of  the  hthotrite,  or  injured  by  the  sphntering  of  the 
stone.  The  instrument  is  then  withdrawn,  after  the  situation  of  the  stone  has 
been  detected  by  it,  and  the  Hthotrite  is  introduced.  Should  the  patient  be 
able  to  hold  enough  urine,  viz.,  from  three  to  four  ounces,  to  protect  his 
bladder  from  the  action  of  the  hthotrite  or  the  fragments,  the  injection  may 
be  dispensed  with,  and  the  lithotrite  may  at  once  be  used.  As  this  is  straight, 
with  a  sharp  elbow  near  the  beak,  some  little  skill  is  required  in  passing  it.  In 
doing  this  the  Surgeon  must  keep  his  eye  upon  the  short  curved  beak  of  the 
instrument,  the  direction  and  position  of  which  must  be  constantly  observed 
or  rather  judged  of  ;  and  especial  care  must  be  taken,  in  carrying  it  under  the 
pubes,  not  to  injure  the  urethra  by  pushing  the  beak  of  the  lithotrite  forwards 
too  suddenly,  instead  of  winding  it,  as  it  were,  under  the  arch  of  that  bone. 
The  instrument  should  first  be  introduced  nearly  parallel  to  the  abdomen,  the 
penis  being  held  between  the  fore  and  middle  fingers,  and  drawn  over  it.  As 
the  lithotrite  passes  down,  it  must  be  gradually  raised  to  the  perpendicular 
position  ;  and  as  its  curve  passes  under  the  pubes,  the  handle  should  be  de- 
pressed between  the  thighs  (Fig.  919).  The  direction  of  the  curve  is  the 
thing  to  bear  in  mind ;  and  the  position  of  the  handle  must  be  varied  in 


accordance  with  the  course  which  this  takes.  No  force  must  on  any  account 
be  used.  The  weight  of  the  handle  is  quite  suSlcient  to  make  the  instrument 
enter  the  bladder.  The  lithotrite  should  be  well  greased  with  carbolized  oil, 
so  that  the  blades  and  screw  may  work  smoothly.  Lard  or  vaseline  should 
not  be  used  for  this  purpose,  as  it  is  apt  to  clog,  and  to  entangle  gritty  bits  of 
calculus. 

2.  Seizure  of  the  Stone. — The  next  point  is  to  seize  the  stone,  which  will 
generally  be  found  in  the  situation  where  its  presence  was  detected  during  the 
sounding  of  the  bladder.  If  large,  the  stone  will  probably  lie  low,  near  the 
neck  of  the  bladder  ;  if  small,  it  is  most  frequently  met  with  at  the  inferior 


Fig.  920.— BrocUe'a  Method  of  Seizing  the  Stone. 
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fundus.  In  seizing  the  calculus  a  good  deal  of  tact  may  be  required.  The 
plan  recommended  by  Brodie  should  first  be  adopted.  The  closed  lithotrite  is 
pressed  gently  against  the  inferior  fundus  of  the  bladder,  so  as  to  make  a 
conical  depression  in  this  situation.  The  male  blade  is  then  gently  with- 
drawn till  some  slight  sense  of  resistance  is  felt,  indicating  that  it  is  touching 
the  other  side  of  the  bladder.  A  gentle  shake  may  then  be  given  to  the 
handle,  and  the  blades  closed,  when,  in  a  large  proportion  of  cases,  the  stone 
will  be  found  to  be  between  them.  During  the  whole  of  this  proceeding  the 
left  hand,  holding  the  instrument,  must  be  kept  perfectly  steady,  and  no  force 
of  any  kind  should  be  used.  If  the  stone  is  not  at  once  grasped  in  this  way, 
the  manoeuvre  must  be  repeated,  turning  the  blades  slightly  first  to  one  side 
and  then  to  the  other.  If  this  does  not  succeed,  the  plan  recommended  by 
Civiale  may  be  tried.  The  closed  lithotrite  is  used  as  a  sound,  and  the  situa- 
tion of  the  stone  determined.  The  beak  of  the  instrument  is  then  very  gently 
turned  towards  the  opposite  side  of  the  bladder,  and  the  blades  opened. 


Pig.  921.— Civiale's  Method  of  Seizing  the  Stone  behind  the  Prostate. 

The  open  instrument  is  then  turned  back  again  to  the  side  on  which  the 
stone  lies,  and  the  blades  closed.  If  the  stone  is  not  seized  by  either  of  these 
plans,  it  is  possible  that  it  is  lying  in  a  pouch  behind  the  prostate.  To  reach 
it  in  this  situation  the  handle  of  the  lithotrite  must  be  depressed  between  the 
patient's  thighs,  and  the  instrument  turned  round,  so  that  the  beak  is  directed 
towards  the  floor  of  the  bladder.  It  may  then  be  carefully  opened  and  closed 
again.  This  manoeuvre  is  very  frequently  necessary  in  patients  above  GO,  in 
order  to  crush  the  last  fragments  towards  the  end  of  the  operation.  If  the 
stone  be  round  and  smooth  it  may  only  be  grasped  after  many  failures  ;  the 
calculus  slipping  away  between  the  blades  of  the  instrument,  and  being  merely 
scraped  by  them. 

The  essential  conditions  during  this  stnge  of  the  operation  are  that  the 
utmost  gentleness  be  used  in  all  movements  of  the  lithotrite,  that  the  female 
blade  be  kept  as  steady  as  possible  with  the  left  hand,  while  the  instrument  is 
opened  and  shut  by  moving  the  male  blade  only,  which,  from  its  lightness,  can 
be  manipulated  with  great  delicacy,  and  lastly,  that  the  operator  should  picture 
to  hnnself  with  each  movement  of  the  instrument  the  exact  position  in  which 
the  blades  are  placed. 
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3,  Breaking  the  Stone. — When  the  stone  has  been  seized,  it  is  held  by 
pressing  the  blades  together  with  moderate  firmness,  while  the  instrument  is 
turned  from  whatever  position  it  may  be  in  till  the  beak  looks  forwards,  and 
the  calculus  is  placed  about  the  middle  of  the  bladder.  It  is  highly  impro- 
bable, with  the  instruments  at  present  in  use,  that  a  portion  of  the  mucous 
membrane  of  the  bladder  has  been  seized  with  the  stone  ;  but  should  such  an 
accident  have  happened,  it  will  be  detected  by  the  sense  of  resistance  while 
attempting  to  bring  the  stone  to  the  middle  of  the  bladder.  If  this  were  felt 
it  would  be  necessary  to  release  the  stone  again.  If,  however,  the  instrument 
moves  freely  in  the  bladder,  as  soon  as  it  is  in  the  proper  position  the  blades 
must  be  pressed  firmly  together,  while  the  sliding  movement  is  converted  into 
the  screw  movement  by  drawing  up  the  button  in  Thompson's  lithotrite  or  by 
turning  the  cap  in  Bigelow's.  In  both  these  instruments  this  can  be  done 
with  the  right  hand,  while  the  left  keeps  the  instrument  perfectly  steady.  If 
the  stone  be  small  and  not  too  hard,  the  mere  pressure  of  the  hand,  without 
using  the  screw,  may  suffice  to  crush  it.  When  the  screw  is  used  it  should 
be  gradually  worked  by  a  series  of  short  and  sharp  turns,  so  as  to  constitute 
almost  percussive  movements  (Fig.  899).  In  this  way  the  calculus  is  gene- 
rally made  to  crumble  down,  rather  than  to  fly  asunder  ;  and,  as  it  yields,  the 


screw  must  be  worked  tightly  home.  The  blades  of  the  instrument  may  then 
be  opened  again,  and  a  fragment  of  the  broken  calculus  seized  and  crushed  in 
the  same  way  as  before  ;  and  thus  the  complete  disintegration  of  the  stone  is 
gradually  effected. 

If  a  large  fenestrated  lithotrite  has  been  used,  it  must  be  withdrawn  as  soon 
as  the  stone  has  been  broken  into  fragments  of  moderate  size,  and  the  smaller 
non-fenestrated  instrument  passed  to  complete  the  crushiug.  This  should  not 
be  removed  from  the  bladder,  if  possible,  till  from  the  impossibility  of  catching 
any  definite  fragments  it  may  be  hoped  that  the  whole  calculus  is  thoroughly 
crushed.  Repeated' withdrawal  and  re-introduction  of  the  lithotrite  wastes 
time  and  increases  the  risk  of  bruising  the  urethra  and  prostate.  Before  with- 
drawing the  lithotrite,  the  Surgeon  must  be  careful  to  see,  by  the  scale  on  the 
handle,  that  the  male  blade  is  well  home.  If  this  be  not  the  case,  and  the 
instrument  be  enlarged  by  any  fragments  or  detritus  entangled  between  the 
blades,  laceration  of  the  neck  of  the  bladder  or  urethra  might  occur  in 
attempting  to  withdraw  it.  If  the  blades  do  not  close  perfectly,  the  screw 
must  be  forcibly  turned,  and  if  that  fails  the  female  blade  musb  be  held  very 
firmly  with  the  left  hand,  while  the  male  blade  is  unlocked,  and  rapped  sharply 
upon  it  two  or  three  times,  which  will  usually  dislodge  any  fragments  between 
the  Ijlades. 


Pig.  922. — Position  of  Lithotrite  in  Crushing  tlie  Stone. 
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4.  The  last  stage  of  the  operation  consists  in  Removing  the  Fragments 
by  means  of  the  Evacuator.  For  this  purpose  an  evacuating  catheter 
(Fig.  911,  p.  1048),  is  passed  into  the  bladder.  This  should  be  the  largest  the 
urethra  will  safely  admit.  This  has  already  been  determined  by  measurement 
with  the  urethrometer  or  conical  sound.  Bigelow  generally  uses  No  29 
French  (18  English),  but  Sir  H.  Thompson  states  that  he  seldom  finds  it 
necessary  to  exceed  No.  15  or  16  of  the  English  scale.  Bigelow  prefers  the 
straight  instrument  (Fig.  912),  but  the  curved  catheters  usually  pass  more 
easily.  Firm  pressure  is  commonly  required  to  pass  the  catheter,  but  no 
undue  force  must  be  used.  It  is  better  to  use  a  smaller  size  than  to  run  the 
risk  of  injuring  the  urethra  by  attempting  to  force  in  a  larger  instrument  than 
it  can  safely  take.  The  catheter  having  been  passed,  the  bladder  is  completely 
emptied  ;  the  fluid  that  escapes  being  caught  in  a  vessel  and  strained  through 
muslin  to  collect  any  fragments  of  the  stone  that  it  may  contain.  It  is 
essential  that  the  india-rubber  bulb  should  be  of  sufficient  strength ;  otherwise 
the  regurgitant  stream  will  not  be  sufficiently  forcible  to  withdraw  any  but  the 
smallest  fragments  from  the  bladder.  The  fluid  in  the  bottle  should  always 
contain  some  antiseptic  ;  boracic  acid,  or  permanganate  of  potash,  is  perhaps 
the  best.  The  evacuator,  previously  filled,  having  been  attached  to  the 
catheter,  by  alternately  compressing  and  relaxing  the  rubber  bulb  of  the 
instrument  the  bladder  is  filled  and  emptied.  At  each  injection  the  fragments 
are  thrown  up.  At  each  relaxation  of  the  bulb,  some  are  sucked  out  in  the 
rush  of  water.  These  drop  into  the  glass  receiver,  where  they  can  be  seen  by 
the  Surgeon,  who  thus  judges  of  the  progress  he  is  making.  This  process  is 
continued  until  all  fragments  are  evacuated.  Should  some  have  been  left 
behind,  too  large  to  pass  through  the  evacuating  catheter,  the  lithotrite  must 
again  be  introduced,  and  these  broken  up  sufficiently  for  evacuation,  which 
must  then  be  resumed  and  continued  until  the  bladder  is  emptied  of  all 
calculus.  The  Surgeon  knows  when  fragments  are  left  behind  too  large  to 
pass,  by  their  falling  against  the  eye  of  the  catheter,  blocking  it,  and  thus 
preventing  the  return  of  water  into  the  bulb  of  the  evacuator,  as  shown  by  its 
failing  to  expand.  This  may  arise  also  from  the  eye  of  the  instrument  having 
come  in  contact  with  the  wall  of  the  bladder,  or  from  the  catheter  having 
been  accidentally  withdrawn  till  its  end  lies  in  the  prostatic  urethra.  Before 
concluding  that  the  obstruction  is  due  to  a  fragment,  these  two  conditions 
must  be  excluded,  by  pushing  the  catheter  a  little  further  in  and  rotating  it. 
A  more  certain  sign  of  a  fragment  is  a  loud  and  distinct  click  every  time  the 
bulb  is  allowed  to  expand. 

The  removal  of  every  fragment  is  the  essence  of  Bigelow's  operation.  No 
stone  must  be  left  behind.  The  operation  should  be  concluded  at  one  sitting, 
however  prolonged. 

The  Time  Occupied  by  the  Operation  varies  with  the  size  of  the  stone 
and  the  ease  with  which  the  fragments  are  caught.  Before  BigeloAV  demon- 
strated the  safety  of  prolonged  operations  under  anaesthetics,  the  strictest  rules 
were  laid  down  as  to  the  duration  of  the  sitting.  The  first  was  not  to  exceed 
four  minutes,  and  it  was  considered  sufficient  to  break  up  the  stone,  leaving 
the  fragments  to  be  dealt  with  subsequently.  The  subsequent  sittings  were 
also  limited  to  a  few  minutes.  The.  sittings  were  repeated  every  three  or  four 
days  till  the  whole  stone  was  broken  up,  a  longer  or  shorter  interval  being 
allowed  according  to  the  amount  of  irritation  caused  by  the  operation.    It  was 
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only  in  the  case  of  a  very  small  stone  that  the  operation  was  finished  at  one 
sitting.  At  the  present  time  the  crushing  is  completed  in  all  but  very 
exceptional  cases  at  one  sitting,  and  the  results  of  the  practice  have  shown 
that  the  irritation  caused  by  a  prolonged  operation  carefully  performed  is 
infinitely  less  than  that  set  up  by  a  mass  of  sharp  fragments  such  as  are  left 
after  partial  crushing  of  a  stone.  If  the  stone  is  of  any  size  an  hour  or  an 
hour  and  an  half  may  be  occupied  in  completely  crushing  it.  The  longest 
time  that  Sir  Henry  Thompson  has  occupied  in  an  operation  at  a  single  sitting 
has  been  70  minutes.  This  was  in  the  case  of  an  unusually  hard  uric  acid 
calculus  weighing  2|  ounces.  In  a  case  recorded  by  Surgeon-Major  Keegan, 
of  Indore,  the  stone  weighed  3i  ounces,  and  was  at  first  too  large  to  be 
grasped  by  the  lithotrite,  but  by  gradually  nibbling  at  it  he  reduced  it  till  it 
could  be  fairly  seized  and  crushed.  The  operation  lasted  four  hours,  but  the 
patient  went  home  well  on  the  fourth  day.  In  the  performance  of  prolonged 
operations  at  a  single  sitting  Thompson  enjoins  the  very  important  caution 
that  the  patient's  lower  extremities  should  be  encased  in  long  woollen  stockings, 
and  that  especial  care  be  taken  to  prevent  his  getting  chilled  by  exposure. 

After-Treatment  of  Lithotrity. — After  the  operation  a  half-grain 
morphia  suppository  should  be  administered  and  the  patient  put  to  bed  with  a 
hot  fomentation  over  the  lower  part  of  the  abdomen.  If  the  operation  has 
for  any  reason  been  incomplete  he  should  pass  water  lying  on  his  back  lest 
any  fragments  should  be  washed  on  and  lodge  in  the  urethra.  When  the 
operation  is  complete  this  precaution  is  not  necessary.  In  very  rare  cases 
some  retention  of  urine  may  follow  owing  to  slight  swelling  of  the  neck  of  the 
bladder,  necessitating  the  passage  of  a  soft  catheter.  The  diet  should  be 
chiefly  milk  and  barley-water  for  a  few  days,  and  if  any  stimulant  is  required 
Hollands  and  barley-water  is  the  best.  The  slight  cystitis  that  usually  follows 
the  operation  requires  no  special  treatment.  If  there  is  much  irritability  of 
the  bladder,  henbane  is  often  of  use.  If  the  cystitis  is  more  severe  it  must  be 
treated  as  described  in  the  Chapter  on  Diseases  of  the  Bladder. 

Complications  in  Lithotrity.  Size  of  the  Stone. — Before  the  inven- 
tion of  rapid  lithotrity  with  evacuation  no  stone  over  one  inch  and  a  half  was 
considered  suited  to  lithotrity.  At  the  present  time  any  stone  that  can  be 
grasped  in  the  blades  of  the  lithotrite,  and  is  not  too  hard  to  be  broken,  may 
be  removed  by  this  method.  It  must  be  remembered,  however,  that  a  large 
stone  necessarily  means  a  long  operation,  and  in  very  old  or  weak  patients,  and 
especially  in  those  suffering  from  chronic  bronchitis  and  emphysema,  two 
hours  under  an  anesthetic,  is  accompanied  by  considerable  danger.  In 
such  cases,  possibly,  a  better  chance  of  life  would  be  given  by  suprapubic 
lithotomy. 

Cystitis  before  the  Operation  need  not  prevent  its  performance  if  the 
stone  is  small.  The  removal  of  the  source  of  irritation,  and  the  washing  out 
of  the  foul  mucus  with  the  evacuator  will  often  brinsr  immediate  relief.  If  the 
stone  be  large,  and  the  cystitis  acute,  lithotomy  would  probably  give  the  best 
chance  if  the  condition  of  the  patient  renders  some  interference  urgently 
necessary. 

The  Chronic  Enlargement  of  the  Prostate  of  old  people  was  formerly 
one  of  the  most  serious  complications  of  the  operation  of  lithotrity,  not  so 
much  from  the  difficulty  it  caused  in  the  introduction  of  instruments  as  from 
the  obstacle  it  offered  to  the  expulsion  of  the  fragments.    But  even  before  the 
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introduction  of  the  more  perfect  evacuators  now  in  use  enlarged  prostate  was 
not  considered  an  insuperable  bar  to  lithotrity  ;  as,  after  the  stone  had  been 
crushed,  the  bladder  could  be  emptied  by  means  of  the  scoop,  by  Clover's 
apparatus,  or  by  Sir  P.  Crampton's  device,  which  consisted  in  exhausting  the 
air  from  a  properly-constructed  bottle,  fitted  with  a  stop-cock,  and  then 
attaching  this  to  a  catheter  previously  introduced,  and.  opening  the  stop-(X)ck, 
when  the  pressure  of  the  atmosphere  drove  the  contents  of  the  bladder,  urine 
and  grit,  into  the  exhausted  bottle.  With  the  present  evacuators  moderate 
enlargement  of  the  prostate  can  scarcely  be  termed  an  inconvenience.  When 
the  prostate  is  enlarged,  the  stone,  if  small,  or  the  fragments  after  the  first 
crushing,  fall  into  a  pouch  behind  the  neck  of  the  bladder,  and  it  is  then 
impossible  to  seize  them  except  by  reversing  the  blades  in  the  manner  already 
described  (p.  1054).  When  the  stone  is  seized  the  blades  must  be  carefully 
turned  into  the  ordinary  position  before  it  is  crushed. 

In  cases  of  extreme  enlargement  lithotrity  may  be  impossible,  as  the 
lithotrite  may  not  be  able  to  enter  the  bladder,  or  if  it  can  be  introduced  its 
blades  may  be  too  short  to  reach  the  stone  in  the  pouch  behind  the  middle 
lobe.    In  such  cases  suprapubic  lithotomy  is  the  preferable  operation. 

Stricture  of  the  Urethra,  if  it  can  be  dilated  to  a  size  sufiicient  to 
admit  the  necessary  instruments,  is  not  a  serious  complication  in  lithotomy  at 
a  single  sitting.  In  former  times  it  was  considered  an  almost  insuperable 
obstacle  to  the  operation  from  the  obstruction  it  offered  to  the  expulsion  of 
the  fragments. 

Sacculation  of  the  Bladder  is  a  most  serious  complication,  the  existence 
of  which  we  have  unfortunately  no  means  of  determining  before  the  operation. 
The  fragments  are  very  apt  to  fall  into  the  sacculi,  from  which  they  are  mth 
difliculty  dislodged  by  the  evacuator.  If  they  are  left  they  may  cause  recur- 
rence of  the  stone  in  the  bladder,  or  give  rise  to  encysted  sacculi.  If  septic 
cystitis  follows,  it  is  possible  that  a  fragment  lodged  in  a  sacculus  might  lead 
to  ulceration  and  perforation. 

Accidents  during  Lithotrity  can  scarcely  arise  except  from  carelessness 
or  the  use  of  improper  force.  The  large  instruments  can  scarcely  make  false 
passages,  unless  used  with  great  violence  ;  yet  I  have  known  of  a  case  in 
which  the  beak  of  the  instrument  was  driven  through  the  urethra  into  the 
space  between  the  bladder  and  the  pubes  by  too  early  and  forcible  depression 
of  the  handle.  Nipping  the  coats  of  the  bladder  is  almost  impossible  with 
the  instruments  now  in  use.  Bending  or  breaking  of  the  lithotrite  can 
scarcely  occur  if  the  instrument  has  been  properly  tested  before  being  used. 
Jamming  of  the  instrument  by  a  hard  fragment  becoming  wedged  in  the 
angle  between  the  male  and  female  blades  where  they  join  tlie  shaft  is 
practically  impossible  with  the  modern  instruments.  If  it  should  happen  the 
bladder  may  be  opened  in  the  perineum  using  the  lithotrite  as  a  staff,  and 
the  blades  brought  out  and  freed,  or  they  may  be  exposed  liy  suprapubic 
cystomy,  and  cleared  or  cut  off  with  a  file  according  to  circumstances. 

Accidents  after  the  Operation. — Haemorrhage  is  a  rare  occun-encc. 
Should  the  bladder  become  filled  with  clots  they  may  be  easily  removed  by 
remtroduciiig  the  evacuating  catheter  and  sucking  tliein  out  with  the  evacua- 
tor, or  by  the  introduction  of  a  large  sized  gum-clastic  catheter,  to  which  au 
aspirator  7nay  be  applied. 

Impaction  of  Angular  Fragments  of  Stone  in  the  Urethra.— This 
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most  daugerous  and  painful  accident  was  not  uncommon  in  the  old  system  of 
lithotrity.  In  modern  lithotrity  it  can  happen  only  if  a  large  fragment  has 
heen  accidentally  left  behind  or  if  from  any  cause  the  operation  has  to  be  left 
incomplete.  If  there  is  any  reason  to  believe  that  fragments  are  left  m  the 
bladder  the  patient  must  be  kept  in  a  recumbent  position,  as  impaction 
most  commonly  arises  from  moving  about  too  much  or  straining  to  pass 


Fig.  923.— Urethral  Lithotrlte. 


water  in  an  upright  position.  The  lodgment  of  a  fragment  not  only 
occasions  great  local  irritation,  ending  perhaps  in  cystitis  or  abscess,  but 
may  give  rise  to  severe  rigors  and  nervous  prostration.  The  fragments 
are  especially  apt  to  lodge  in  the  prostatic  urethra,  or  about  the  bulb,  and 
there  give  rise  to  a  very  great  degree  of  irritation,  and  even  to  fatal  mischief. 


Urethral  Forceps. 


When  the  pieces  are  impacted  low  down  in  the  urethra,  it  is  absolutely 
necessary  to  remove  them  from  the  canal  as  speedily  as  possible,  lest  the 
constitutional  disturbance  occasioned  by  them  prove  fatal  to  the  patient. 
This  may  be  done  in  various  ways.  Most  frequently,  they  may  be  pushed 
back  into  the  bladder,  by  passing  a  large  catheter  carefully  down  to  them. 


Fig.  925.— Urethral  Forceps,  with  Alligator-jaw  action.    The  .smaller  figure  presents  the  Jaw  of 

Forceps  open. 


The  most  convenient  instrument  for  this  purpose  is  one  that  is  open-ended,  so 
that  the  fragment  may  be  received  in  the  aperture  at  the  end  of  the  instru- 
ment, and  so  pushed  on  before  it.  Through  such  a  catheter  as  this  a  stream 
of  water  may  be  injected,  and  the  fragment  thus  forced  back.  Should  these 
irianoeuvres  fail,  it  has  been  proposed  to  crush  the  fragments  in  the  urethra 
with  a  small  lithotritc  (Fig.  923)  ;  but  this  plan  is  somewhat  hazardous,  as  it 
is  very  difficult  to  avoid  pinchiug  up  the  mucous  membrane  of  the  canal  with 
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the  bits  of  stone.  The  safest  practice  seems  to  be,  either  to  extract  thein 
through  the  urethral  ori6ce,  or  to  cut  them  out  through  the  periufeum. 
Extraction  through  the  urethral  orifice  may  be  effected  by  the  forceps  (Figs, 
924,  925),  or  by  Civiale's  instrument  (Fig.  334,  Yol.  I.).  Should  these 
means  fail,  or  should  the  fragment  be  very  deeply  seated,  as  in  the  membranous 
portion  of  the  urethra,  and  the  local  and  constitutional  irritation  produced  by 
it  be  so  great  as  to  threaten  abscess  or  a  fatal  termination,  the  better  plan 
would  be  to  make  an  incision  directly  down  upon  it,  and  to  remove  it  through 
the  perinteum  by  a  median  operation  of  lithotomy.  If  such  an  operation  as 
this  be  required,  the  Surgeon  might  feel  disposed  to  extend  the  incision  a 
little,  and  empty  the  bladder  of  any  remaining  detritus  by  means  of  a  scoop. 

Cystitis. — The  occurrence  of  cystitis  was  formerly  attributed  solely  to  the 
mechanical  irritation  to  which  the  bladder  is  subjected  during  the  operation. 
The  success  which  has  attended  lithotrity  at  a  single  sitting  has  however 
demonstrated  beyond  a  doubt  that  the  bladder  is  much  more  tolerant  of 
mechanical  irritation  than  was  at  one  time  believed.  The  effect  produced 
directly  by  the  operation  is,  in  most  cases,  limited  to  slight  catarrhal  in- 
flammation, with  an  abundant  secretion  of  mucus  and  some  imtability  of 
the  bladder.  In  the  operation  by  numerous  sittings  this  was  frequently 
aggravated  by  the  presence  of  large  and  angular  fragments.  The  thick 
mucus  secreted  under  these  circumstances  is  never  perfectly  expelled,  but  a 
certain  amount  remains  adhering  to  the  mucous  membrane  of  the  bladder 
after  micturition.  This  speedily  undergoes  decomposition,  and  the  most 
potent  cause  of  cystitis  is  the  contact  of  this  foul  mixture  of  mucus  and 
urine  within  the  interior  of  the  bladder.  When  decomposition  sets  in,  the 
alkaline  products  of  the  decomposing  urine  render  the  mucus  thick  and 
ropy,  and  this  still  further  adds  to  the  difficulty  of  its  complete  expulsion. 
Under  these  circumstances  the  patient  becomes  poisoned  by  the  absorption 
of  the  putrid  contents  of  the  inflamed  bladder,  the  temperature  rises,  the 
tongue  becomes  brown,  and  if  not  relieved  the  condition  will  very  likely 
terminate  in  death,  the  immediate  cause  of  the  fatal  result  being,  in  most 
cases,  extension  of  the  decomposition  to  the  pelvis  of  the  kidney  and  suppura- 
tive nephritis.  Such  a  condition  necessarily  offers  an  insuperable  obstacle 
to  any  further  crushing  operation,  supposing  any  stone  to  be  still  present, 
and  the  only  course  that  gives  a  chance  of  life  is  to  perform  median 
lithotomy,  by  which  not  only  are  the  fragments  removed  but  the  bladder 
is  efficiently  drained  of  its  decomposing  contents.  The  prevention  of  this 
complication  is  best  accomplished  by  the  use  of  antiseptics.  There  is 
every  reason  to  believe  that  the  putrefaction  of  the  urine  is  due  to  the 
introduction  of  an  organized  ferment  from  without.  This  may  be  carried  in 
by  the  instruments  or  by  the  water  used  in  washing  out  the  bladder.  The 
instruments  should  therefore  be  oiled  with  carbolized  oil  and  washed  in 
carbolic  lotion  before  being  used,  and  the  water  used  to  wash  out  the  bladder 
should  contain  some  antiseptic.  There  is,  however,  another  way  in  which 
decomposition  may  reach  the  bladder.  As  before  stated  the  mechanical 
irritation, of  the  operation  sets  up  some  catarrh  of  the  bladder  and  also  of 
the  urethra.  The  thick  mucus  secreted  in  consequence  of  this  adheres  to 
the  mucous  membrane  of  the  urethra  so  that  this  canal,  instead  of  being 
Washed  clean  by  the  urine  at  each  act  of  micturition,  always  contains  a 
Stagnant  or  partially  stagnant  layer  of  mucus  down  which  decomposition 
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may  extend  to  the  bladder.  It  is  not  sufficient  therefore  merely  to 
cai-bolize  the  instruments  and  to  use  antiseptic  solutions  in  the  evacua- 
tor ;  the  end  of  the  penis  should  be  constantly  covered  with  a  strip  of  lint 
soaked  in  glycerine  and  carbolic  acid.  In  spite  of  all  precautions,  however, 
decomposition  will  often  take  place,  and  then  the  bladder  must  be  washed  out 
twice  a  day  with  an  antiseptic  solution.  The  mechanical  irritation  caused  by 
so  doing  is  of  little  importance  when  compared  with  the  dangers  of  a  septic 
accumulation  in  the  bladder. 

Atony  of  the  Bladder  is  one  of  the  most  dangerous  conditions  that  can 
occur  in  lithotrity.  This  state  of  things  happens  usually  in  old  people,  in 
whom  the  urinary  organs  may  appear  to  be  in  a  peculiarly  quiet  and  favour- 
able condition  before  the  operation,  the  patient  being  able  to  hold  his  urine 
for  six  or  eight  hours,  and  to  bear  the  injection  of  ten  or  twelve  ounces  of 
fluid.  In  these  circumstances,  the  Surgeon  should  be  upon  his  guard  ;  for 
the  danger  of  this  condition  is,  that  the  bladder  does  not  possess  sufficient 
contractile  power  to  expel  its  contents.  These  consequently  accumulate  in 
the  lower  fundus,  and  irritate  the  mucous  membrane  ;  and  thus  the  founda- 
tion may  be  laid  for  fatal  septic  cystitis.  The  atony  of  the  bladder  appears  to 
arise  partly  from  that  natural  want  of  expulsive  power  which  is  not  uafrequent 
in  old  people,  and  partly  I'rom  a  kind  of  paralysis  of  the  organ,  induced  by  the 
contact  of  the  instruments,  especially  after  long  sittings. 

Atony  of  the  bladder  is  not  so  serious  a  complication  in  the  operation  at  a 
single  sitting,  although  it  necessitates  the  careful  washing  out  of  the  bladder 
for  some  time  afterwards  to  prevent  the  risk  of  a  septic  accumulation.  In 
the  operation  by  repeated  sittings  atony  was  much  more  serious,  and  it  was 
essential  that  the  Surgeon  should  rid  the  patient  of  the  fragments  he  could  not 
expel  by  washing  out  the  bladder  ;  but  it  was  usually  safer  to  get  the  patient 
in  as  good  a  condition  as  possible,  and  then  cut  him  by  the  median  operation. 
This  I  once  did  in  an  interesting  case  under  my  care  at  the  Hospital ;  the 
patient,  an  old  man,  had  been  lithotrized  by  a  Surgeon  out  of  doors  a  few 
weeks  before  admission,  but  no  fragments  had  passed  ;  on  sounding  him,  I 
found  a  moderate-sized  calculus,  with  what  appeared  to  be  a  large  mass  of 
soft  concretion,  of  the  nature  of  which  I  was  not  aware  until  after  its  removal ; 
the  patient  having  concealed  the  fact  of  his  having  been  lithotrized.  On 
cutting  him  in  the  usual  way,  I  removed  a  lithic  acid  calculus  about  as  large 
as  a  pigeon's  egg,  and  a  handful  of  fi-agments  of  another  calculus  of  the  same 
composition,  which  had  been  crusted  over  and  stuck  together  by  phosphatic 
deposit.    The  patient  made  a  very  good  recovery. 

Disease  of  the  Kidneys  is  in  Lithotrity,  as  in  all  other  operations  on  the 
urinary  organs,  the  most  common  cause  of  danger  and  of  death.  The  various 
forms  of  fatal  kidney-disease  have  been  so  fully  described  in  Chapter  LXVI. 
that  I  must  refer  tlie  reader  to  it. 

Pyaemia  and  Septicaemia  arc  occasional  but  uncommon  causes  of  death. 
Constitutional  Disturbance. — Very  considerable  constitutional  disturb- 
ance occasionally  follows  lithotrity.  The  patient  is  seized  with  severe  and  long- 
continued  rigors,  followed  by  profuse  sweating,  lasting  for  manyhouijs.  These 
serious  symptoms  were  formerly  most  apt  to  come  on  after  the  first  sitting  ; 
but  the  experience  of  Bigelow's  method  has  shown  that  they  are  not  more 
prone  to  occur  after  a  prolonged  operation  than  after  the  short  sittings 
formerly  adopted.    They  may  pass  off  quickly,  as  in  the  analogous  conditions 
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to  those  that  are  apt  to  follow  tlie  iutroduction  of  instruments  iu  strictures,  &c.. 
or  they  may  persist  and  assume  the  character  already  described  as  indicating 
septic£emia  or  renal  inflammation.  These  serious  consequences  are  espe- 
cially apt  to  happen  when  there  is  previous  disease  of  the  kidneys.  Indeed,  there 
is  no  condition  that  is  more  directly  antagonistic  to  the  success  of  lithotrity 
than  interstitial  nephritis.  When  this  is  present  to  any  considerable  extent, 
with  or  without  much  albumen  in  the  urine,  casts  of  tubes  and  blood,  the 
increased  irritation  induced  by  the  operation  will  almost  to  a  certainty  prove 
fatal.  In  other  instances,  again,  the  fatal  result  is  more  directly  dependent 
on  the  irritation  induced  by  the  operation  leading  to  the  formation  of 
abscesses  in  the  neighbourhood  of  the  prostate,  or  around  the  neck  of  the 
bladder ;  and  in  other  instances,  again,  on  the  supervention  of  unhealthy 
suppuration  in  some  of  the  sacculi  that  are  occasionally  met  with  in  this 

organ.  The  Treatment  of  this  state  of 
things  should  consist  in  the  free  ad- 
ministration of  stimulants — brandy,  am- 
monia, and  ether — followed  by  a  full  dose 
of  opium,  and  abundant  warm  diluents. 
If  the  bladder  contains  foul  urine  this 
must  be  removed  by  washing  out  with 
antiseptic  solutions.  Especial  care  must 
be  taken  in  those  cases  in  which  any  stone 
remains  not  to  repeat  the  sitting  for  at 
least  a  week  or  ten  days  after  the  rigors 
have  passed  off. 

Lithotrity  in  Boys. — Until  Bigelow 
introduced  his  method,  although  lithotrity 
had  been  occasionally  performed  on  boys, 
it  was  not  considered  a  satisfactoiy  or 
advisable  proceeding,  partly  because  of 
the  small  size  and  delicate  structure  of 
the  child's  urethra,  and  partly  because  of 
the  difficulty  of  expelling  the  fragments. 
During  the  last  few  years,  however,  it  has 
been  extensively  practised  with  the  most  satisfactory  results,  especially  in  India, 
by  Beaumont,  Keegan,  and  Freyer,  and  in  this  country  by  Walshara.  Keegan, 
in  1886,  published  a  paper  recording  58  cases  of  lithotrity  iu  boys,  only  7  of 
whom  were  over  ten  years  of  age,  with  only  1  death,  in  a  child  aged  four 
years.    The  stone  had  formed  round  a  foreign  body  which  had  entered  the 
bladder  from  the  rectum,  and,  if  its  nature  had  been  known,  the  child 
would  have  been  cut.    The  largest  stone  removed  weighed  344  grains,  and  the 
child  was  only  3  days  in  hospital.     Keegan  clearly  showed  by  his  ob- 
servations that  the  urethra  of  a  male  child  is  much  more  capacious  than  is 
generally  supposed.    The  smallest  lithotritc  used  in  any  case  was  No.  7,  but 
in  the  great  majority  of  children  over  three  years  of  age.  No.  8  could  be  passed 
with  case.    The  evacuating  catheter  used  was  usually  No.  8  or  No.  1).  The 
details  of  the  operation  are  the  same  as  in  the  adult,  only,  if  possible,  still 
greater  gentleness  of  manipulation  is  required.     The  urethra  should  be 
measured  before  selecting  the  instruments,  either  by  a  urethrometer  or  a 
conical  bougie.    If  necessary,  the  meatus  must  be  enlarged.    Keegan  lays 
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Fig.  020.— Eyes  at  Extremity. 
Fig.  927.— Eye  in  Concavity. 
Fig.  928.— Eye  in  Convexity. 
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it  down  as  a  rule  that  no  instrument  must  be  used  which  will  not  pass  freely 
in  and  out  of  the  bladder,  and  he  states  that  he  has  met  with  cases  in  which  no 
lithotrite  could  be  safely  used,  and  cutting  became  necessary.  Whether 
lithotrity  will  replace  the  cutting  operations  in  children  as  it  has  in  the  adult 
remains  to  be  seen.  The  low  death-rate  obtained  by  Surgeon-Major  Keegan 
with  the  former  operation,  has  been  equalled  with  the  latter  by  Surgeon-Major 
Keelan,  who  has  cut  78  children  under  ten  by  the  lateral  method  without  a 
death.    Further  experience  alone  can  show  which  is  the  preferable  proceeding. 

Pbrin.i;al  Lithotrity. — After  a  stone  had  been  broken  up  but  not  com- 
pletely removed  at  one  sitting,  it  occasionally  happened  that  the  fragments 
became  a  source  of  so  much  irritation  that  the  crushing  operation  had  to  be 


Fig.  920.— Perinreal  Lithotrity.    lutroduction  cf  Dilator  (Dolbeau). 


abandoned,  and  lithotomy  was  required,  in  order  to  relieve  the  patient. 
Again,  during  the  operation  of  lithotomy,  the  operator  may  meet  with  so 
large  a  stone,  that  he  cannot  extract  it  with  safety,  and  he  then  breaks  it  up 
in  order  to  remove  it  in  a  fragmentary  manner,  or  the  stone  may  be  so  soft 
that  it  crumbles  under  the  pressure  of  the  forceps.  These  circumstances, 
famiUar  to  all  lithotomists,  have  led  various  Surgeons  to  recommend,  as  a 
formal  operation,  the  breaking  up  of  calculi  before  extraction,  in  order  that 
the  removal  of  the  broken  stone  might  be  effected  through  a  smaller  incision 
than  would  be  required  for  its  extraction  if  entire.  Without  going  back  to 
the  records  of  ancient  or  even  medieeval  surgery  for  illustrations  of  tliis 
operation,  it  suffices  to  say  that  in  modern  times  such  a  procedure  has  been 
advocated  by  many  distinguished  Surgeons,  more  especially  by  Malgaigne, 
under  the  term  of  "  Lithotriptic  Lithotomy," 
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Dolbeau  has  reduced  to  a  formal  operation,  which  he  has  described  as 
"  Perimeal  Lithotrihj,"  those  procedures  which  were  formerly  undertaken 
without  any  very  definite  rules. 

The  operation  is  of  four  stages:  1.  The  making  of  an  incision  in  the 
median  line  into  the  membranous  portion  of  the  urethra  on  a  grooved  staff ;  2. 
The  slow  and  gradual  dilatation  of  the  neck  of  the  bladder  by  means  of  a  six- 
bladed  "dilator;"  3.  The  introduction  through  the  dilated  neck  of  the 
bladder  of  the  "  lithoclast,"  a  powerful  forceps  for  seizing  and  breaking  up 
the  stone ;  and  the  extraction  of  the  fragments  and  pulverized  stone  by  means 
of  small  forceps  and  the  scoop. 

Bemlts— The  results  of  perineal  lithotrity  do  not  appear  hitherto  to  have 
been  satisfactory.  In  30  operations  there  were  5  deaths,  which,  consider- 
ing that  at  least  four  of  the  patients  were  under  twenty  years  of  age,  is 
fully  as  high  as,  if  not  higher  than,  what  occurs  in  lateral  lithotomy,  and  far 
exceeds  that  resulting  from  lithotrity.  In  fact  there  is  nothing  to  justify  the 
performance  of  such  an  operation.  If  the  case  is  for  any  reason  not  suited  to 
hthotrity  and  the  stone  is  too  large  to  be  easily  extracted  whole  by  the 
perineum,  the  high  operation  is  the  proper  treatment  to  adopt. 


COMPABISON    BETWEEN    LITHOTOItlY   AND  LITHOTRITY. 

Lithotomy  and  lithotrity  differ  so  entirely  from  one  another  in  principle 
and  detail,  that  it  is  useless  to  attempt  to  establish  a  comparison  between  the 
different  steps  of  these  two  operations.  It  is,  however,  a  question  of  the  very 
first  importance  and  interest  to  ascertain  by  which  operation  a  patient  can 
most  safely  have  a  calculus  removed  from  his  bladder.  In  determining  this 
point,  it  is  necessary  not  only  to  make  a  comparison  between  the  general 
results  of  cases  that  have  been  subjected  to  the  two  procedures,  but  more 
especially  to  ascertain  those  circumstances  that  influence  the  result  of  each 
operation  in  particular  cases— to  determine,  in  fact,  in  what  cases  lithotomy, 
and  in  what  lithotrity,  holds  out  the  best  prospect  to  the  patient.  Both 
operations  have  been  reduced  to  great  simplicity  and  certainty ;  but  neither 
can  be  exclusively  practised.  It  is  undoubtedly  the  duty  of  the  Surgeon  to 
make  himself  familiar  with  the  practice  of  both,  and  to  adopt  that  which 
promises  best  in  the  particular  instance  with  which  he  has  to  do.  In  all  cases 
m  which  it  is  practicable,  and  in  all  cases  even  in  which  the  chances  of  the 
two  operations  are  evenly  balanced,  lithotrity  should  as  a  matter  of  humanity 
be  preferred  to  lithotomy.  Probably  about  nine-tenths  of  all  cases  of  stone 
occurring  in  the  adult  arc  proper  for  lithotrity,  and  the  proportion  would  be 
even  greater  if  patients  always  applied  early  for  relief,  or  if,  instead  of  being 
subjected  to  medical  treatment,  they  were  at  once  put  under  proper  Surgical 
care,  and  the  stone  detected. 

Statistics.— The  statistics  cannot  represent  the  true  state  of  the  question 
so  far  as  a  general  comparison  between  the  operations  is  concerned.  For  it 
must  be  borne  in  mind  that  those  cases  that  are  lithotrized  liave  invariably 
been  picked;  whilst  lithotomy  has  been  performed  on  almost  all  patients 
indiscriminately  as  they  have  presented  themselves.  For  lithotrity  to  be  suc- 
cessfully done,  it  is  necessary  that  the  stone  be  of  moderate  size,  and  that  the 
urinary  organs  be  in  a  healthy  state  and  free  from  irritation  ;  and  this  is  the 
state  in  which  most  of  the  cases  have  been,  in  which  crushing  has  been  done. 
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In  lithotomy  cases,  on  the  other  hand,  the  Surgeon  has  had  to  contend  with 
all  the  difficulties  of  large  or  multiple  calculi,  diseased  bladders,  and  bad  con- 
stitutions. Hence,  in  comparing  the  statistics  of  the  results  of  lithotrity  with 
those  of  lithotomy,  we  compare  the  statistics  of  the  results  of  operations  per- 
formed under  the  most  favourable  circumstances  on  a  series  of  selected  cases, 
with  those  of  cases  taken  indiscriminately  and  often  presenting  most  unfayour- 
able  conditions. 

As  Sir  Henry  Thompson  pointed  out  in  his  admirable  course  of  Lectures, 
delivered  at  the  Eoyal  College  of  Surgeons,  the  only  method  by  which 
we  can  ascertain  the  effect  of  lithotrity  in  reducing  the  mortality  from  stone 
in  the  bladder,  is  to  contrast  the  results  obtained,  when  lithotomy  was  the 
sole  operation  practised,  with  those  of  the  present  day,  when  lithotrity  has 
become  the  rule  and  the  cutting  operation  the  exception.  For  this  purpose 
he  contrasts  the  statistics  of  three  periods ;  first,  when  lithotomy  only  was 
performed;  secondly,  the  transitional  period  from  1835  to  between  1860  and 
1870,  when  about  an  equal  number  of  cases  were  submitted  to  each  operation  ; 
and  lastly,  the  modern  period,  when  lithotomy  has  been  the  exception.  For 
the  first  period  he  selects  the  statistics  of  the  Norwich  Hospital  from  1770  to 
1830,  as  published  by  Crosse.  During  that  time  704  patients  of  all  ages  were 
operated  on  for  stone  ;  of  these,  35  were  females,  of  whom  2  died  :  243  were 
males  under  20,  of  whom  27,  or  8  per  cent.,  died.  The  remaining  326  were 
adult  males,  and  of  these  64  died,  or  20  per  cent.  Of  the  adult  males,  75 
were  over  60,  and  of  these  22,  or  29*3  per  cent.,  died.  These  correspond 
very  closely  to  the  larger  statistics  collected  by  Thompson,  including  1827 
lithotomies.  Of  these  1028  were  on  patients  from  1  year  of  age  to  16 
inclusive;  of  these  68  died,  or  6-6  per  cent.;  528  between  17  and  58,  with 
86  deaths,  or  16  per  cent. ;  and  271  between  59  and  81,  with  75  deaths,  or 
27 "7  per  cent. 

For  the  second  period  Thompson  gives  the  statistics  of  Keith,  of  Aberdeen, 
and  Sir  William  Fergusson.  Keith  operated  upon  304  cases  of  all  ages ;  4 
were  females,  none  of  whom  died;  23  were  children;  19  were  submitted  to 
lithotomy,  and  4  to  lithotrity,  with  1  death.  The  remaining  277  were  male 
adults ;  of  these  161  were  cut,  with  38  deaths,  or  24  per  cent. ;  116  were  sub- 
mitted to  lithotrity,  with  7  deaths,  or  6  per  cent.  The  total  death-rate  amongst 
male  adults  was,  therefore,  1  in  6|,  or  15  per  cent.  Fergusson's  cases  amounted 
to  271,  including  52  children,  all  cat,  with  2  deaths,  or  4  per  cent.  The 
remaining  219  were  male  adults ;  of  these  110  were  cut,  with  33  deaths,  or  30 
percent.;  and  109  crushed,  with  12  deaths,  or  11  per  cent.';  the  combined 
death-rate  for  the  219  cases  being  20  per  cent. 

For  the  third  period  Sir  Henry  Thompson  gives  his  own  results,  although 
possibly  the  earlier  cases  might  be  more  properly  included  in  the  intermediate 
period.  The  proportion  of  lithotomies  in  his  practice  has  steadily  diminished. 
Of  his  first  200  cases,  48  were  cut;  while  since  1878,  of  211  cases,  he  has  cut 
only  15  ;  and,  of  the  last  125,  only  4  were  submitted  to  lithotomy.  Sir 
Henry  Thompson's  cases,  being  derived  chiefly  from  private  practice,  show  but 
a  small  proportion  of  children,  15  in  all,  of  whom  12  were  cut,  with  1  death, 
and  3  successfully  crushed;  13  were  females,  of  whom  10  were  cut,  with  1 
death,  and  in  3  lithotrity  was  performed.  Excluding  these,  there  remain  782 
adult  males.  Of  these  110  were  cut,  with  8!)  deaths,  or  35  per  cent.;  672 
were  treated  by  lithotrity,  with  43  deaths,  or  6*5  per  cent.,  or  1  in  15J  ; 
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making  a  total  of  782  cases,  with  82  deaths,  1  in  9^,  or  lOi  per  cent.  Xo 
less  than  595  of  these  patients  were  over  50  years  of  age.  The  number  of 
individuals  upon  whom  these  operations  were  performed  was  71C  ;  Gl  cases 
being  operated  on  a  second  time,  9  a  third,  3  four  times,  and  2  five  times. 
Cases  of  small  secondary  phosphatic  accumulations  were  not  included  as 
operations.  During  the  last  five  years  Sir  Henry  Thompson  has  uniformly 
adopted  the  operation  by  the  single  sitting,  and  the  results  have  been  most 
satisfactory.  Of  121  cases  treated  by  this  method,  only  -i  died,  1  in  3(  i,  or  3-3 
per  cent. 

The  general  result  of  these  figures  is  to  show  that  when  lithotomy  was  the 
sole  mode  of  treatment,  about  1  in  6  of  all  adult  males  operated  on  died. 
During  the  transition  period  the  death-rate  was  about  1  in  6  ;  since  lithotrity 
has  been  more  extensively  adopted,  it  has  fallen  to  about  1  in  9i-,  and  this 
has  still  further  been  reduced  by  the  adoption  of  the  operation  at  one  sitting. 

The  mortality  from  lithotrity  in  hospital  practice  has  usually  been  higher 
than  in  private.  This  difference  between  the  results  of  this  operation  in 
hospital  and  in  private  practice  can  easily  be  accounted  for  by  the  difiference 
in  the  constitutions  of  the  patients,  and  by  their  applying  for  relief  in  private 
in  a  less  advanced  form  of  the  disease  than  in  hospital  practice.  We  find 
that  the  same  holds  good  with  regard  to  the  results  of  lithotomy.  Thus, 
Coulson  states  that  Dudley  lost  only  1  in  36  of  the  privak  patients  that  he 
cut ;  Mettauer,  1  in  36j  ;  Martineau,  1  in  42  ;  and  Mott,  1  in  50.  These 
results,  which  are  fully  as  favourable  as  the  best  statistics  of  lithotrity,  must, 
however,  be  regarded  as  exceptional ;  but  they  suffice  to  show  the  influence 
which  the  constitution  of  the  patient,  and  a  proper  selection  of  cases,  may 
exercise  upon  the  results  of  the  cutting  operation. 

Lithotrity,  as  has  already  been  stated,  cannot  be  applied  to  all  cases  of 
stone ;  in  most  that  are  unsuited  to  this  operation,  lithotomy  may  be  done 
with  success.  In  some  cases,  however,  no  operation  can  be  practised,  in  conse- 
quence of  serious  disease  of  the  genitals,  bladder,  or  kidneys,  or  of  some  visceral 
mischief  that  would  necessarily  interfere  with  the  performance  of  any  capital 
operation.  The  necessity  of  selecting  cases  of  lithotrity  is  as  great  as  ever, 
although  the  field  of  the  operation  has  been  greatly  enlarged  by  the  modern 
improvements  in  its  performance. 

Selection  of  Operation:  Lithotomy  or  Lithotrity. — The  circum- 
stances that  must  chiefly  determine  the  Surgeon  in  the  selection  of  tlie  opera- 
tion to  be  performed  are — 1.  The  Age  of  the  Patient ;  2.  The  Size  and 
Character  of  the  Stone  ;  and  3.  The  Condition  of  the  Urinary  Organs. 

1.  Age. — In  adults  of  all  ages  the  general  rule  is  to  prefer  the  crushing 
operation  whenever  other  conditions  make  it  practicable.  In  old  men  it  is 
very  important  to  crush,  if  possible,  as  lithotomy  in  advanced  life  is  extremely 
fatal.  Lithotrity  in  the  hands  of  many  Surgeons  has  been  attended  with  great 
success  in  old  age.  Thus,  Segalas  states  that,  of  14  octogenarians  whom  ho 
lithotrized,  he  did  not  lose  one  ;  and  of  27  septuagenarians,  but  two. 

In  children  under  puberty  lithotomy  was,  until  recently,  the  only  recognised 
operation  and  was  attended  with  great  success.  Thus,  of  35  children  under 
10,  operated  on  by  Cheselden,  only  1  died  ;  of  58  children  cut  for  stone 
at  St.  Thomas's,  but  1  case  proved  fatal ;  and  the  average  mortality  of 
lithotomy  cases  in  children  is  not  more  than  about  1  in  14.  Lithotrity  was 
on  the  other  hand  by  no  means  successful.    Guereant  at  the  Children's 
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Hospital  iu  Paris,  performed  lithotrifcy  in  children  40  times— 35  of  the  cases 
beino-  in  boys  :  of  these,  7  died,  and  a  at  least  of  the  others  required  to  be 
af  teiwds  subjected  to  lithotomy.  Of  the  deaths,  4  were  caused  by  croup  and 
scarlatina,  and  3  were  attributable  to  the  operation.  These  results  are  any- 
thing but  satisfactory  when  compared  with  those  of  hthotomy  m  children  m 
this  country,  or  even  in  Guersant's  own  practice  ;  for,  of  100  that  he  cut,  14 
died.  The  results  obtained  by  Keegan,  Walsham  and  others  by  the  adoption 
of  Bigelow's  method  have  been  such  as  to  make  a  reconsideration  of  the 
question  necessary.  They  have  shown  that  the  operation  is  not  only 
practicable,  but  safe,  but  further  evidence  is  required  to  show  that  it  is  safer  as  a 
general  mode  of  treatment  than  hthotomy.  The  question  must  at  the  present 
time  be  considered  an  open  one, 

2.  Size  and  Character  of  the  Stone.— With  regard  to  the  size  of  the 
stone,  there  is  no  doubt  that  a  small  stone  is  more  favourable  for  lithotrity  than 
a  large  one.    All  calculi  below  one  inch  in  diameter  may  easily  be  crushed 
provided  no  special  circumstance  is  present  rendering  the  operation  undesirable. 
In  regard  to  larger  stones,  it  is  diflacult  at  the  present  day  to  lay  down  any 
hard  and  fast  line.     Until  recently,  it  was  not  considered  advisable  to 
attempt  to  crush  a  stone  that  was  above  one  inch  and  a  half  in  diameter  ;  but 
since  the  introduction  of  Bigelow's  method,  stones  considerably  above  this 
size  have  often  been  successfully  removed.    Much  will  depend  on  the  compo- 
sition and  density  of  the  calculus.    The  chief  objection  to  lithotrity  in  large 
stones  was  not  so  much  that  the  stone  could  not  be  broken,  because  unless  it 
was  too  large  to  get  into  the  blades  of  the  lithotrite  this  could  usually  be  done  ; 
but  that  the  mass  of  fragments  to  come  away  by  the  urethra,  and  the  repeated 
operations  required  for  their  removal  usually  produced  a  dangerous  amount  of 
irritation.    The  use  of  evacuators  has  overcome  these  objections  for  stones  of 
two  inches  in  diameter  ;  but  we  are  not  in  a  position  as  yet  to  say  what  is  the 
maximum  size  that  can  be  safely  attacked.    The  different  forms  of  stone  vary 
in  the  ease  with  which  they  are  broken  up.    Uric  acid  calculi,  giving  a  clear 
ringing  sound,  do  not  disintegrate  readily,  but  split  up  into  sharp  and  angular 
spicula  and  scales.    Oxalate  of  lime  calculi,  occurring  chiefly  in  young  people, 
break  up  very  readily  ;  and,  as  there  is  usually  a  co-existing  healthy  state  of 
the  urinary  organs,  the  cases  have  a  favourable  issue.    Phosphatic  calciili, 
which  are  soft  and  friable,  and  do  not  yield  angular  fragments  requiring 
repeated  disintegration,  may,  even  if  of  larger  size  than  that  mentioned,  be 
broken  up.    At  the  same  time  the  patient  may  often  derive  great  benefit  from 
the  thorough  washing  out  of  the  bladder  with  the  evacuator,  as  these  con- 
cretions are  commonly  the  result  of  chronic  cystitis,  with  alkaline  decompo- 
sition of  the  urine.    But  the  shattered  state  of  system,  and  the  irritable 
condition  of  the  urinary  organs  accompanying  phosphatic  calculi,  often 
counterbalance  the  advantage  that  would  otherwise  have  been  derived  from 
the  character  of  the  stone. 

The  presence  of  several  stones  does  not  add  materially  to  the  difficulties  of 
lithotrity.  If,  however,  the  numbers  are  very  large  and  the  size  small,  it  would 
be  perhaps  safer  to  remove  them  by  median  lithotomy  than  by  a  prolonged 
crushing  operation  which  might  take  one  or  two  hours.  Thus,  in  one  case  I 
removed  50  small  calculi,  varying  from  a  quarter  to  half  an  inch  in  diameter, 
by  a  median  incision.  Occasionally  multiple  calculi  are  very  small,  so  that  they 
can  mostly  be  washed  out  uncrushed  through  the  evacuator  ;  from  50  to  100 
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separate  stones  maybe  thus  removed.  Sometimes  a  calculus, after  having  been 
broken  up  into  several  fragments,  has  been  left  in  the  bladder,  each  fragment 
forming  the  nucleus  for  a  new  stone.  Such  cases  are  usually  most  successfully 
cut  ;  but  in  favourable  circumstances  as  to  the  condition  of  the  urinary  organs, 
they  may  be  subjected  to  lithotrity. 

The  rule  may,  therefore,  at  the  present  time,  be  summarised  thus  : — any 
stone  which  can  be  grasped  by  the  lithotrite  and  broken,  may  be  removed  by 
lithotrity  provided  other  conditions  are  favourable. 

3.  The  Conditions  of  the  Urinary  Organs  that  influence  the  pro- 
priety of  performing  lithotrity  or  lithotomy  have  reference  to  the  state  of  the 
Mdneys,  the  bladder,  the  urethra,  and  thQ  prostate. 

The  question  of  the  advisability  of  lithotrity  was,  before  Bigelow's  improve- 
ments in  the  operation,  much  influenced  by  the  degree  of  ii-ritability  of  the 
bladder  and  urethra,  and  the  ease  with  which  the  patient  bore  the  introduction 
of  mstruments,  but  these  points  have  little  influence  now  that  the  operation 
IS  done  at  one  sitting  under  an  anesthetic.  In  fact  an  irritable  patient  would 
suflFer  far  less  from  lithotrity  than  from  lithotomy. 

Cystitis,  if  moderate  in  degree,  is  no  bar  to  hthotrity  as  at  present  performed 
unless  the  stone  be  very  large  ;  in  fact  the  removal  of  the  calculus  and  the 
thorough  cleaning  of  the  bladder  by  the  evacuator  frequently  leads  to  rapid 
improvement.     If,  however,  the   stone  is  large,  the  cystitis   severe,  the 
irritability  of  the  bladder  great,  and  more  especially  if  the  patient  be  old  and 
the  inflammation  has  not  yielded  to  the  ordinary  treatment,  lithotomy  will 
probably  be  the  safer  proceeding.    Great  hypertrophy  of  the  bladder  with 
fasciculation  and  sacculation  are  disadvantageous  for  lithotomy  owing  to  the 
difficulty  of  completely  removing  the  fragments  with  the  evacuator.    Still  by 
thorough  washing  and  by  repeating  it,  perhaps  in  a  few  days,  the  difficulties 
may  be  overcome.    The  difficulties  in  lithotrity  from  atony  of  the  bladder  have 
been  already  described  (p.  1061).    At  the  present  time  atony  of  the  bladder  is 
no  objection  to  lithotrity.    Stricture  of  the  urethra  under  ordinarv  circum- 
stances offers  no  great  obstruction  to  lithotrity  (p.  1058).    In  fact,'if  a  staff 
can  be  passed  on  which  lithotomy  could  be  safely  performed,  the  stricture  can 
easily  be  stretched  up  to  the  point  necessary  to  admit  the  lithotrite  and  the 
evacuating  catheters.    Enlargement  of  the  prostate,  unless  very  excessive, 
off-ers  but  little  difficulty  in  lithotrity  (p.  1057).    Acute  inflammatory  disease, 
or  abscess  of  the  prostate,  necessarily  prevents  the  performance  of  lithotrity. 
In  encysted  calculus  lithotrity  is  obviously  impossible. 
The  condition  of  the  kidneys  merits  special  attention.    If  these  organs  be 
diseased,  as  indicated  by  the  presence  of  casts  of  tubes,  or  of  a  considerable 
quantity  of  albumen  in  the  urine,  or  in  any  other  way,  the  Derformance  of  a 
prolonged  operation  in  the  bladder  would  be  likely  materially  to  increase  the 
mischief  in  tlicm,  and  consequently  ought  not  to  be  undertaken.  Organic 
disease  of  the  kidneys  is  a  more  serious  obstacle  to  lithotrity  than  to  lithotomy, 
on  account  of  the  prolonged  nature  of  the  operation,  and  "the  greater  liability 
to  sympathetic  or  propagated  irritation  in  these  organs.    It  is  not  only  to 
lithotrity,  however,  that  renal  disease  is  unfavourable  ;  it  is  also  a  cause  of 
danger  in  lithotomy  in  consequence  of  the  tendency  to  diffuse  inflammation  of 
the  bladder,  prostate,  and  surrounding  areolar  planes,  and  to  pyajoiia,  that 
always  co-exists  with  kidney  disease. 
Diabetes  is  not  commonly  associated  with  calculus.    I  have,  indeed,  but 
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very  rarely  seen  the  two  conditions  combined.  The  only  form  of  calculus  that 
I  have  seen  in  diabetic  patients  has  been  the  uric  acid.  It  is  necessarily  very 
hazardous  to  operate  in  such  cases,  at  least  by  lithotomy.  And  even  if  lithotrity 
be  determined  on,  it  woiald  be  well  to  defer  the  operation  uutil  the  glycosuria 
has  been  checked  or  removed,  at  least  for  a  time,  by  proper  treatment. 

I  have  said  nothing  in  this  comparison  between  cutting  and  crushing  of  the 
comparative  painfulness  of  the  two  operations,  as  both  are  in  the  present  day 
done  during  anJBsthesia.    The  suffering  during  the  after-treatment,  when  all 
goes  well,  is  about  equal,  while  the  discomfort  is  infinitely  less  in  lithotrity. 
^  To  sum  up,  therefore,  the  rules  of  practice  may  be  given  as  follows  :— 

In  all  ordinary  cases  in  the  adult  lithotrity  by  Bigelow's  method  at  a  single 
sitting  should  be  the  rule  of  practice  for  stones  up  to  two  inches,  provided 
they  are  not  too  hard  to  be  crushed  by  the  lithotrite. 

When  the  stone  is  two  inches  in  diameter  lithotomy  is  usually  preferable. 
Extreme  enlargement  of  the  prostate,  encysted  calculus,  a  large  stone  with 
severe  cystitis  and  grave  suspicions  of  kidney  disease,  render  crushing 
inadvisable.  In  children  lithotrity,  especially  for  very  small  stones,  seems  the 
proper  practice  ;  but  the  evidence  is  not  yet  sufficient  to  justify  the  recom- 
mendation of  crushing  in  all  possible  cases,  as  in  the  adult. 

Choice  of  Operation  in  Lithotomy.— The  particular  operation  to  which 
recourse  should  be  had  when  cutting  is  decided  on  will  also  vary  according  to 
circumstances.  In  the  adult,  if  the  stone  be  small,  and  for  any  reason  litho- 
trity is  impracticable,  the  median  may  be  performed.  If  it  be  of  moderate 
size  the  general  rule  followed  up  to  the  present  time  has  been  to  perform  the 
lateral,  especially  in  children.  The  advocates  of  the  suprapubic  cannot  as 
yet  be  said  to  have  proved  its  superiority  to  the  lateral  in  all  cases,  but  there 
is  sufficient  evidence  of  its  safety  to  justify  its  performance  should  the  Surgeon 
prefer  it.  In  all  very  large  stones  the  suprapuMc  is  the  proper  operation  to 
adopt.    The  medio-bilateral  and  recto-vesical  have  been  abandoned. 

The  Result  of  Operations  for  Stone  will  depend  in  a  great  measure 
upon  the  condition  of  the  bladder,  and  the  character  of  the  stone.  If  the 
bladder  be  healthy,  all  symptoms  will  cease  on  the  removal  of  the  calculus,  and 
the  patient  will  be  restored  to  perfect  health.  This  usually  happens  when  the 
calculus  is  of  the  lithic  acid  or  the  oxalate  of  lime  variety,  and  of  renal  origin. 
If,  however,  the  bladder  be  unsound,  irritable,  and  the  urine  alkaline  from  de- 
composition, and  disposed  to  the  deposit  of  phosphatic  matters,  the  calculus 
being  phosphatic,  and  chiefly,  if  not  wholly,  vesical  in  its  origin,  then  an 
irritable  state  of  bladder  may  be  left,  or  may  speedily  return  after  the  opera- 
tion, which  will  consequently  have  been  productive  of  little,  or  only  of 
temporary  benefit. 

Recnrrence  of  Calculus  after  Operation.— This  may  take  place  from 
four  distinct  causes  : — 1,  in  consequence  of  a  continuance  of  the  constitutional 
condition,  under  the  influence  of  which  the  calculus  was  originally  formed  : 
2,  from  the  descent  of  a  renal  calculus,  which  has  existed  in  the  kidney  before 
the  first  operation  ;  .S,  from  a  fragment  of  calculus  having  been  accidentally 
left  in  the  bladder  ;  and  4,  from  the  accumulation  of  phosphatic  deposit 
in  the  fundus  of  the  bladder,  or  in  the  line  of  imperfectly  healed  incisions. 

Relapse  from  the  first  cause  is  probably  not  very  common.  When  it  occurs, 
the  recurrent  calculus  is  of  course  of  the  same  composition  as  the  primary  one. 
The  occasional  occurrence  of  relapse  shows  the  necessity  of  continuing  consti- 
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tutional  treatment  adapted  to  the  particular  diathesis,  after  the  removal  of  the 
calculus  from  the  bladder. 

Recurrence  of  calculus  from  the  descent  of  a  new  stone  from  the  kidney 
every  now  and  then  occurs,  and  is  especially  liable  to  be  met  with  in  those 
cases  in  which  the  primary  calculi  are  multiple  and  small.  In  these  cases, 
the  relapse  may  take  place  very  shortly  after  the  first  operation,  and  will  be 
preceded  by  the  usual  symptoms  of  the  descent  of  a  stone  from  the  kidney. 

Relapse  from  the  retention  of  a  fragment  which  serves  as  the  nucleus  of 
another  stone,  wiU  undoubtedly  occasioually  occur,  although  its  occurrence  is 
fairly  attributable  to  want  of  due  care  on  the  part  of  the  Surgeon.  It  is  apt 
to  happen  more  frequently  after  lithotrity  than  after  lithotomy,  and  it  is  pro- 
bably to  this  cause  chiefly  that  we  must  refei-  the  greater  liability  to  relapse 
after  the  crushing  than  the  cutting  operation.  But  it  may  happen  afcer 
lithotomy,  that  a  fragment  is  left  behind  when  the  stone  has  been  broken 
during  extraction,  and  the  bladder  not  thoroughly  washed  out.  But  even  in 
this  case,  the  bit  of  stone  will  usually  be  carried  out  of  the  wound  by  the  flow 
of  urine  through  it. 

Recurrence  from  the  formation  of  a  phosphatic  calculus  in  the  bladder,  as 
the  result  of  chronic  cystitis  with  decomposition  of  the  urine,  may  occur  occa- 
sionally after  lithotomy,  but  is  much  more  common  after  lithotrity.  In  these 
cases  a  litho trite  must  be  passed,  and  the  soft  mass  crushed  up  and  washed 
out  with  a  catheter  and  evacuator.  The  patient  must  be  taught  to  wash  his 
own  bladder  out  regularly  every  day  with  a  dilute  acid  solution,  to  which 
some  quinine  may  be  added.  Some  years  ago  I  had  under  my  care  a  patient 
eighty  years  of  age,  on  whom  I  performed  lithotrity  for  a  ui-ic  acid  calculus. 
During  the  next  five  years  I  removed  large  phosphatic  concretions  on  more 
■  than  a  dozen  occasions.  At  last  the  tendency  to  recurrence  ceased,  and  for 
three  years  before  his  death  no  new  formation  took  place.  On  some  occasions 
the  mass  measured  over  an  inch  and  a  half  in  diameter,  yet  under  anajsthetics 
it  was  broken  up  and  washed  out  with  Bigelow's  apparatus  without  the 
sKghtest  irritation,  the  patient  usually  returning  to  the  country  on  the  second 
day  after  the  operation. 

Phosphatic  deposit  may  take  place  also  in  the  track  of  a  partially  healed 
lithotomy  wound,  forming  a  crust  on  its  surface.  I  have  known  such  a 
deposit  to  form  in  the  perina3um,  when  the  wound  had  degenerated  into  a 
sinus. 

According  to  C.  Williams,  the  relapses  in  the  Norwich  Hospital  are  27  in 
101.5  operations,  or  1  in  36,  or  in  935  lithotomies  1  in  33.  Lithotomy 
was  performed  a  second  time  on  24  patients  ;  a  third  time  on  3  ;  and  a  fourth 
time  on  1.  Twenty-three  were  cured,  5  died.  All  the  patients  Avere  males. 
The  registers  of  the  Louisville  Hospital  give  1  relapse  in  116  cases  of  lithotomy  ; 
and  according  to  Oivialc  the  return  of  calculus  after  lithotomy  was  in  Bavaria 
1  in  32,  in  Bohemia  1  in  46,  in  Dalmatia  1  in  43,  and  in  France  1  in  74. 

After  lithotrity,  relapse  is  more  common  ;  although  it  is  probably  less 
frequent  now  than  formerly,  and  will  become  less  frequent  as  the  details  of  the 
operation  come  to  be  better  understood,  and  more  carefully  practised.  In  the 
practice  of  Civiale  it  occurred  about  once  in  every  tenth  case,  liut  this 
estimate,  high  as  it  is,  falls  below  what  happened  formerly  in  surgical  practice. 
Civiale  stated  that,  of  86  private  patients  on  whom  he  operated  in  1860,  10 
had  previously  been  operated  on,  the  stone  having  reformed.    This  must 
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evidently  have  arisen  from  some  fragment  of  calculus  having  escaped  detec- 
tion and  having  been  left  behind,  thus  constituting  a  nucleus  for  a  fresh  forma- 
tion. The  frequency  of  the  occurrence  of  secondary  calculi  after  hthotrity 
has  greatly  diminished  since  the  time  of  Civiale,  and  can  no  longer  constitute 
an  objection  to  that  operation.  It  still  occurs,  however,  often  enough  to 
show  the  necessity  of  the  Surgeon  most  carefully  examining  the  bladder  before 
he  pronounces  the  patient  cured  ;  and  even  then  watching  him  for  some 
leno-th  of  time,  in  order  to  meet  a  recurrent  calculus  at  its  first  formation, 
and  to  adopt  means  for  its  early  removal.  Lithotrity  cannot  therefore  be  said 
to  be  so  complete  a  cure  in  all  cases  as  lithotomy.  Not  only  is  recurrence  of 
calculus  more  common  after  the  former  than  after  the  latter  operation,  but  it 
not  uncommonly  happens  that  patients  who  have  been  lithotrized  successfully, 
and  in  whom  no  recurrent  calculus  has  formed,  continue  to  sufier  for  a  great 
length  of  time  afterwards  from  very  distressing  irritabiUty  of  the  bladder, 
^Yhich  resists  in  the  most  obstinate  manner  all  the  ordinary  methods  of  treat- 
ment. This  is  not  the  case  after  lithotomy  ;  when  a  patient  once  recovers 
his  bladder  usually  regains  its  tone  completely,  and  no  trace  of  evil  conse- 
quences is  lefc. 

Treatment. — In  the  event  of  a  secondary  calculus  forming,  whether  after 
lithotomy  or  lithotrity,  either  method  may  again  be  employed,  according  to 
tlie  nature  of  the  case.  Most  generally,  the  bladder  may  be  cleared  of  the 
recurrent  calculus  by  means  of  the  lithotrite.  If  lithotomy  have  previously 
been  performed,  and  it  be  thought  proper  again  to  have  recourse  to  it,  this 
may  be  done  again  in  the  usual  way,  through  the  cicatrix  left  by  the  former 
wound  ;  or  the  Surgeon,  if  ambidextrous,  may  adopt  Listen's  advice  to  cut 
through  the  right  side  of  the  perinteum  on  a  staff  with  a  groove  to  the  left  of 
its  convexity.  As  this  procedure,  however,  would  entail  the  use  of  the  left 
hand  for  cutting  and  extracting,  most  Surgeons  would  prefer  either  the  opera- 
tion through  the  site  of  the  old  wound,  or,  better  still,  the  median  operation. 
Whatever  procedure,  however,  may  be  adopted,  it  should  be  borne  in  mind 
that  the  rectum  may  have  become  rather  firmly  adherent  to  the  membranous 
portion  of  the  urethra  and  the  apex  of  the  prostate,  in  consequence  of  the 
contraction  of  the  old  cicatrix,  and  may  thus  be  endangered. 

URBTHBAXi  CALOULUS. 

Calculi  are  not  unfrequently  found  impacted  in  the  urethra,  especially  in 
children.  They  are  most  commonly  formed  in  the  kidney,  whence  they  pass 
into  the  bladder,  and  thence  into  the  urethra,  through  which  they  usually 
escape  ;  but  in  some  instances  they  lodge  in  the  latter  channel,  more 
especially  at  the  bulb  or  in  the  navicular  fossa.  These  calculi  are  commonly 
of  the  uric  acid  or  oxalate  of  lime  varieties  ;  they  are  generally  round,  but  not 
uncommonly  elongated  or  spindle-shaped. 

Although  most  urethral  calculi  are  undoubtedly  renal  in  their  origin, 
there  can  be  little  doubt  that  in  some  more  rare  cases  they  may  be  primarily 
formed  in  the  canal.  They  will  then  be  found  to  be  phosphatic,  usually 
consequent  upon  stricture,  and  perhaps  of  large  size.  In  some  cases  these 
(•oncretions  are  moulded  in  the  prostatic  and  bulbous  portions  of  the  urethra, 
lieing  elongated,  rounded  at  one  end,  and  pointed  at  the  other.  In  other  in- 
stances, again,  they  appear  to  be  formed  in  a  pouch  that  lies  to  the  outside  of 
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the  urethra,  and  that  is  connected  with  it  only  by  a  small  aperture.  T  liave 
removed  a  stone  of  this  kind  composed  of  triple  phosphate,  weighing  an  ounce, 
and  about  the  size  of  a  walnut,  smooth  and  rounded,  from  a  point  lying  be- 
tween the  upper  wall  of  the  urethra  and  the  symphysis  pubis,  in  a  clergyman 
who  had  for  many  years  suflFered  from  very  tight  stricture.  One  of  the  most 
remarkable  instances  of  this  kind  is  represented  in  the  annexed  cut  (Fig. 
930),  taken  from  a  drawing  iu  Sir  R.  Carswell's  collection  at  University 
College.  The  stone  here  was  of  very  large  size— equal  in  bulk  to  two  horse- 
chestnuts. 

Symptoms.— In  the  adult,  the  presence  of  a  calculus  in  the  urethra  may  be 
suspected  by  the  difficulty  that  is  occasioned  in  micturition,  and  ascertained 
by  the  possibility  of  feeling  the  stone  through  the  walls  of  the  canal,  or  of 
detecting  it  by  introducing  a  sound  into  the  urethra.  In  boys,  impaction  of 
calculus  in  the  urethra  is  almost  the  sole  cause  of  retention  of  urine.  When 
called,  therefore,  to  a  child  suffering  from  this  condition,  we  should  always  at 

once  suspect  calculus  as  being  the  cause,  and 
examine  the  urethra  from  the  perinaaum  or 
rectum,  and  by  the  introduction  of  a  sound. 

Treatment. — The  treatment  of  urethral  calcu- 
lus will  vary  in  the  adult  and  in  the  child.  In 
the  Adult,  urethral  calculi  may  be  removed  by 
extraction,  lithotrity,  or  incision.    When  situated 
f  towards  the  anterior  part  of  the  canal,  a  urethral 

^'^'^t^^w  ^^^'^^^^^  frequently  be  extracted  by  working 
it  forwards  between  the  finger  and  thumb,  the 
patient  being  under  chloroform.  Should  this  plan 
not  succeed,  it  may  be  removed  by  passing  a  long 
and  very  narrow-bladed  pair  of  forceps  down  to  it, 
by  which  it  is  seized  and  drawn  forwards  :  occa- 
sionally, when  it  has  reached  the  navicular  fossa, 
it  will  not  pass  through  the  urethral  orifice  unless 
Fig.  P3o.-Extra-uret.i.rai        ^^^^^  ^c  enlarged  by  incision  with  a  probe-pointed 

bistouiy.  If  the  calculus  cannot  be  extracted  in 
this  way,  it  should,  if  possible,  be  pushed  back 
into  the  bladder  and  removed  by  lithotrity.  If,  however,  it  appear  to  be  firmly 
fixed,  an  incision  must  be  made  down  upon  it,  through  the  uretln-a,  by  which 
it  may  be  removed.  It  is  a  good  rule  not  to  make  this  incision  in  any  part 
of  the  urethra  anterior  to  the  scrotum  if  it  is  possible  to  avoid  it ;  for,  in 
consequence  of  the  coverings  of  the  penile  portion  of  the  urethra  being  very 
thin,  the  aperture  will  probably  not  close,  but  a  fistulous  opening  will  be  left. 
When  the  stone  is  situated  in  the  scrotal  portion  of  the  urethra,  there  would 
be  some  risk  of  abscess  and  of  urinary  infiltration  if  the  incision  were  made 
through  the  lax  tissues  of  the  scrotum.  Hence,  if  as  sometimes  happens,  the 
stone  may  be  pushed  back  to  the  bulb  or  membranous  urethra,  but  not  into 
the  bladder  without  using  a  dangerous  amount  of  force,  it  is  better  to  cut 
down  upon  it,  and  extract  it  through  the  ])erina?um  by  an  incision  in  the 
mesial  line.  This  operation  may  i-eadily  be  done  by  passing  a  staff,  grooved 
along  its  convexity,  or  an  ordinary  director,  as  far  as  the  calculus,  and  inaking 
an  incision  upon  the  end  of  it,  so  as  to  lay  open  the  urethra  ;  the  staff  is  then 
removed,  and  the  calculus  extracted  by  means  of  a  slender  pair  of  forceps.  A 
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catheter  should  next  bo  passed  into  the  bladder,  and  retained  there  for  a  few 
days,  in  order  to  lessen  the  tendency  to  the  formation  of  urinary  fistula. 

It  may  happen  that  the  calculus,  impacted  in  the  urethra,  is  only  one  of 
several ;  others  being  lodged  in  the  bladder.  In  order  to  ascertain  this,  the 
Surgeon  should,  after  removing  the  calculus  for  which  the  operation  has  been 
performed,  pass  a  sound  into  the  bladder,  so  as  to  ascertain  whether  any  other 
concretions  exist  in  that  organ  ;  and  if  so,  they  should  at  once  be  removed  by 
the  median  operation  of  lithotomy,  the  incision  of  the  membranous  portion 
of  the  urethra  being  extended  backwards  to  the  prostate.  I  once  saw  Listen 
extract  two  vesical  calculi,  after  having  removed  one  that  had  blocked  up  the 
urethra,  by  converting  the  perineal  incision  into  that  of  lateral  lithotomy. 

Impaction  of  a  Calculus  in  the  Urethra  of  a  Boy  may  lead  to  very 
serious  consequences.  In  the  majority  of  instances  it  occasions  more  or  less 
complete  retention  of  urine,  which  requires  relief.  This  may  be  given  in  one 
of  two  ways.  1.  If  the  stone  be  near  the  urethral  orifice,  it  may  be  extracted  ; 
and,  2,  if  situated  more  deeply,  it  may  be  pushed  back  to  the  perinagum — 
there  fixed  by  the  finger,  and  cut  down  upon  in  the  mesial  line.  It  should 
not  be  pushed  back  into  the  bladder  unless  the  Surgeon  is  prepared  to  crush 
it ;  and  as .  in  children  this  operation  requires  special  instruments,  it  can  only 
be  exceptionally  that  such  a  line  of  treatment  would  be  justifiable. 

If  the  stone  is  allowed  to  continue  fixed  in  the  urethra  very  serious  conse- 
quences may  ensue.  If  it  completely  obstructs  the  canal,  the  membranous 
part  of  the  urethra  may  give  way  during  the  violent  efforts  at  micturition,  and 
extravasation  of  urine  will  take  place.  In  other  cases,  if  it  be  irregular  in 
shape,  a  small  quantity  of  water  may  pass.  Under  these  circumstances  there  is 
intense  irritability  of  the  bladder,  the  urine  passing  with  much  pain  every  few 
minutes,  or  constant  dribbling  may  set  in.  The  distended  bladder  can  be 
recognized  above  the  pubes.  Some  purulent  discharge  will  be  observed  about 
the  meatus,  and  there  will  be  some  hard  ill-defined  swelling  in  the  perinsemn, 
with  much  tenderness  in  this  region.  The  presence  of  the  stone  may  at  last 
cause  ulceration  of  the  urethra  with  the  formation  of  urinary  abscess  in  the 
perinfeum,  followed  perhaps  by  extravasation  of  urine  into  the"  scrotum  and  its 
diffusion  beneath  the  superficial  fascia  in  the  usual  direction,  with  the  ordi- 
nary disastrous  results  of  inflammation  and  sloughing.  On  passino-  a  sound, 
no  stone  probably  will  be  found,  as  this  has  escaped  from  the  urethra,  and  is 
lying  in  a  pouch  in  some  part  of  the  perinteum,  and  in  the  midst  of  broken- 

■  down  areolar  tissue  and  pus  ;  into  this  cavity  the  sound  will  readily  pass. 

The  Treatment  in  these  cases  is  simple.  It  consists  in  introducing  a  grooved 
•  staff",  placing  the  boy  in  the  lithotomy  position,  and  then  freely  incising  the 
1  mesial  line  of  the  perineum,  so  as  to  open  up  the  urinary  abscess  ;  in  this  the 
!  stone  may  be  found,  or  it  may  be  so  enveloped  in  the  sloughy  tissues  as  to 
t  escape  detection  ;  perhaps  it  will  escape  through  the  wound  in  a  few  days,  and 

■  be  found  lying  on  the  bed.  Should  there  be  much  haemorrhage  a  catheter 
may  be  tied  in  and  the  wound  plugged  with  salicylic  or  iodoform- wool 

■secured  by  a  T-bandage.  If  extravasation  of  urine  have  occurred,  free 
incisions  must  be  made  in  the  usual  way,  and  the  child  be  put  upon  a  stimu- 
lating diet. 


VOl,.  II. 
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PROSTATIC  CALCULUe. 

Prostatic  Calculus  differs  from  all  other  urinary  concretions  in  situation 
and  composition,  being  formed  in  the  ducts  of  the  prostate  gland,  and  composed 
principally  of  phosphate  of  lime  and  some  animal  matter  ;  usually  about  85  per 
cent,  of  the  phosphate,  to  15  of  the  organic  ingredients.  The  concretion 
is  said  to  consist  sometimes  of  carbonate  of  lime  (p.  989).  It  generally  occurs 
in  old  people,  though  it  may  sometimes  be  met  with  in  young  subjects.  From 
a  lad  of  nineteen,  whom  I  cut  for  vesical  calculus,  I  extracted  two  prostatic 
concretions. 

Characters. — Prostatic  calculus  is  usually  of  a  grey  or  ashy  colour,  some- 
what triangular  in  outline,  smooth  and  polished  (Fig.  931),  having  facets, 
being  very  hard,  and  seldom  much  larger  than  a  cherry  or  plumstone ;  though 
it  may  occasionally  attain  a  considerable  bulk,  having  been  met  with  as  large 
as  a  hen's  egg,  and  then  presenting  a  branched  or  irregular  appearance. 
Though  usually  but  one  or  two  exist,  which  are  sometimes  deposited  in  a  kind 
of  cyst  in  the  organ,  as  many  as  thirty  or  forty  have  been  met  with,  the  ducts 
being  filled,  and  its  whole  tissue  being  studded  with  them. 

Symptoms. — Calculus  in  the  prostate  gives  rise  to  a  sense  of  weight,  pain, 
and  irritation  in  the  perin^eum,  sometimes  to  retention  of  urine,  and,  in  fact, 
to  the  ordinary  symptoms  of  enlarged  and  irritated  prostate  ;  it  often  occasions 
a  tolerably  free  discharge  of  mucus  in  the  urine.   On  introducing  a  sound,  this 
passes  over  the  stone,  sometimes  rubbing  or  striking  it  with  a 
distinct  grate  or  click  before  its  beak  enters  the  bladder. 
This  is  increased  by  the  finger  in  the  rectum  pushing  the 
organ  up,  and  thus  bringing  the  stone  into  more  direct 
contact  with  the  sound.    In  some  instances  the  calculus  is 
Fig  031  -Prustatic  ^^^^PV  iuibcdded  in  the  prostate,  and  cannot  be  touched  by 
Calculus.       the  sound.    In  these  cases  the  stone  may  usually  be  felt 
through  the  rectum.    If  there  be  many  small  calculi  in  a 
sacculus  in  the  prostate,  they  may  be  felt  by  introducmg  the  finger  into  the 
rectum,  when  a  peculiar  crackling  or  grating  sensation  may  be  experienced  by 
the  rubbing  together  of  the  calculi,  something  like  that  produced  by  beads 
in  a  bag. 

Treatment. — The  treatment  of  prostatic  calculus  will  depend  upon  the 
situation,  size,  and  number  of  the  concretions.  When  they  are  large,  single, 
or  at  most  two  or  thi'ce  in  number,  readily  struck  with  the  sound,  and  situated 
on  the  urethral  surface  of  the  organ,  the  ordinary  median  operation  may  advan- 
tageously be  performed,  and  the  calculus  removed  with  a  scoop  or  forceps.  If 
the  calcuh  be  small  and  very  numerous,  not  to  be  felt  with  the  sound,  but  only 
through  the  rectum,  it  will  be  wiser  not  to  have  recourse  to  operation,  which 
could  not  remove  the  whole  of  the  concretions.  In  such  circumstances,  a 
palliative  treatment  directed  to  the  subdual  of  the  irritation  of  the  prostate, 
and  the  use  of  the  catheter  to  relieve  retention,  is  the  only  course  to  pui-sue. 
When  prostatic  and  vesical  calculi  occur  together,  the  same  ojoeration  will  rid 
the  patient  of  both  forms  of  the  disease. 

For  Foreign  Bodies  in  Bladder,  see  Vol.  T.,  p.  894. 
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CALCULUS    IN    THE  FEMALE. 

Stone  is  of  rare  occurrence  in  women  ;  in  London,  certainly,  it  is  not  often 
met  with.  Thus,  South  states  that,  during  a  period  of  twenty- three  years, 
144  males  were  operated  on  for  stone  at  St.  Thomas's  Hospital,  and  only  2 
females.  In  some  districts,  however,  stone  would  appear  to  be  more  common 
in  women  than  this.  Thus,  according  to  Crosse,  at  the  Norwich  Hospital,  the 
proportion  has  been  about  1  woman  to  19  men.  Oiviale  states,  as  the  result  of 
his  researches,  that  in  the  North  of  Italy,  the  proportion  is  1  to  18  ;  and  in 
Pi'ance,  about  1  to  22.  At  the  University  College  Hospital  we  had  not  had  a 
case  of  stone  in  the  female  for  many  years  until  1855,  when  three  came  under 
my  care  in  the  course  of  a  few  months  ;  and  since  that  period  many  have 
occurred. 

Vesical  calculi  in  the  female  are  often  nothing  more  than  phosphatio  incrns- 
tations  deposited  around  some  foreign  body  that  has,  either  accidentally  or 
from  depraved  motives,  been  passed  up  the  urethra.  In  this  way  hair-pins, 
pieces  of  bougie,  of  catheter,  or  of  pencil,  will  often  be  found  to  form  the 
nucleus  of  the  concretion. 

Symptoms. — The  symptoms  of  stone  in  the  female  closely  resemble  those 
that  occur  in  the  male,  and  its  presence  may  usually  be  easily  detected  by 
means  of  a  short  and  nearly  straight  sound,  or  a  female  catheter.  It  is  often 
simulated  very  closely  by  the  irritation  occasioned  by  a  vascular  urethral 
tumour,  or  by  an  irritable  bladder  ;  but  exploration  of  the  viscus  will  always 
determine  the  diagnosis.  The  larger  calculi  can  be  felt  from  the  vagina  if  firm 
pressure  be  made  at  the  same  time  above  the  pubes. 

Large  calculi  may  be  met  with  in  very  young  female  children.  I  have 
removed  a  uric  acid  calculus  incrusted  with  phosphates,  measuring  1^  inch 
in  length  by  f  inch  in  breadth,  from  a  little  girl  four  years  old.  The  stone 
was  removed  unbroken,  by  gradual  dilatation  of  the  urethra.  In  the  adult 
they  may  attain  a  very  large  size.  I  have  extracted  one  from  a  young  woman 
measuring  8  inches  in  its  long,  and  (5  inches  in  its  short  circumference. 

Calculus  in  the  female  bladder,  if  allowed  to  remain  unrelieved,  will  not 
only  occasion  the  various  morbid  conditions  in  the  urinary  organs  that  have 
been  described  as  following  the  long-continued  presence  of  stone  in  the  male, 
but  will  give  rise  to  diseased  states  peculiar  to  the  female.  Thus  the  stone 
may  be  spontaneously  discharged  through  the  urethra  ;  if  of  small  size,  with- 
out any  bad  results  following  ;  but  if  large,  by  a  process  of  ulceration,  in  con- 
sequence of  which  permanent  incontinence  of  urine  will  remain  :  or  it  may 
slough  through  into  the  vagina  :  or  lastly,  it  may  offer  a  serious  obstacle 
during  parturition  to  the  desceat  of  the  foetal  head,  when,  if  it  cannot  be 
pushed  aside  to  be  dealt  with  afterwards,  it  must  be  cut  out,  or  craniotomy 
be  perfomied. 

Removal. — A  stone  may  be  extracted  from  the  female  bladder  by  one  of 
three  methods  :  1,  by  Lithectasy,  through  a  dilated  urethra  ;  2,  by  Lithotomy  ; 
3,  by  Lithotrity.  These  different  operations  cannot  be  employed  indiscrimi- 
nately, but  each  one  is  more  especially  adapted  to  certain  kinds  of  calculus. 

1.-  Lithectasy  may  be  performed  in  two  ways — either  by  simply  Dilaimq 
the  Urothrd,  or  else  by  Incisincj  the  Mticous  Membrane  at  the  same  time  that 
the  canal  is  being  expanded. 

«.  Simple  Dilatation  of  the  urethra  may  be  effected  quickly  by  the  intro- 
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ducfciou  of  a  thvee-bladed  dilator,  which  is  rapidly  screwed  up.  In  this  way, 
in  a  few  minutes  the  catial  may  be  easily  dilated  sufficiently  to  allow  the 
introduction  of  a  pair  of  forceps,  and  the  extraction  of  a  calculus  of  moderate 
size.  Some  Surgeons  prefer  a  slow  process  of  dilatation,  continued  through 
many  hours,  by  means  of  a  sponge-tent ;  but  this  appears  to  me  to  possess  no 
advantage  over  the  more  rapid  method,  and  has  the  very  decided  disadvan- 
tage of  prolonging  the  patient's  sufi'erings.  In  the  absence  of  a  proper  urethral 
dilator,  it  is  always  easy  to  dilate  the  canal  by  means  of  the  finger.  With  this 
view  a  director  is  first  passed,  and  along  this  the  Surgeon  gradually  insinuates 
the  tip  of  his  finger,  and  then  soon  succeeds  in  expanding  the  urethra  suffi- 
ciently for  all  ordinary  purposes. 

}).  Dilatation  may  be  employed  conjointly  with  incision,  in  order  to 
prevent  injurious  stretching  of  the  urethra,  and  consequent  laceration  of  its 
mucous  membrane.  The  incision  should  be  made  after  the  urethra  has  been 
dilated  to  some  extent,  a  probe-pointed  bistoury  being  introduced  by  the  side 
of  the  canal,  and  the  mucous  membrane  divided.  Brodie  made  an  incision 
directly  upwards  ;  Listen  downwards  and  outwards  on  each  side — on  the 
whole,  I  think,  the  best  direction  for  the  incisions,  as  more  space  may  thus 
be  obtained. 

By  dilatation,  either  alone  or  with  incision  of  the  mucous  membrane,  small 
stones  may  readily  be  extracted  :  and  those  calculi  that  are  formed  by  the 
phosphatic  incrustation  of  foreign  bodies,  may  be  removed  in  this  way.  I  have 
thus  extracted,  by  dilatation,  a  full-sized  gum-elastic  bougie  from  the  bladder 
of  a  young  woman.  In  the  removal  of  moderate-sized  calculi,  however,  the 
great  objection  to  this  operation  is  the  liability  to  incontinence  of  urine 
resulting  from  it.  It  is  difficult  to  say  to  what  extent  the  uretlu-a  may  be 
dilated  without  incontinence  resulting  ;  this  must  necessarily  vary  in  different 
individuals.  It  certainly  can  be  expanded  sufficiently  to  allow  the  introduc- 
tion of  the  index  finger,  and  the  extraction  of  a  stone  eight  or  ten  lines  in 
diameter,  without  any  evil  resulting.  The  incontinence  of  urine  that  may 
be  left  after  the  removal  of  larger  calculi  than  this  may  not  be  by  any  means 
complete  ;  but  a  weakened  state  of  the  sphincter  of  the  bladder  results,  so 
that  the  patient  cannot  hold  her  urine  for  more  than  an  hour  or  two  at  the 
most. 

2.  Lithotomy  in  the  female  may  be  performed  in  a  variety  of  ways.  There 
are,  however,  only  three  modes  of  practising  this  operation  that  appear  to 
me  to  deserve  serious  attention  ;  viz.,  the  Siq)ra]inhic,  the  Urethral,  and  the 
Vaginal. 

The  Suprapubic  or  high  operation  in  women  differs  in  no  very  material 
respect  from  the  same  procedure  in  men  ;  except  that  it  requires  additional 
care  in  consequence  of  the  difficulty  there  is  in  causing  the  female  bladder  to 
retain  enough  urine  or  water  to  make  the  viscus  rise  sufficiently  above  the 
pubes.  The  extraction  of  the  stone  is  easy,  as  it  can  be  raised  into  the  grasp 
of  the  forceps  by  being  pushed  up  from  the  vagina. 

Urethral  Lithotomy  is  a  simple  and  efficient  operation.  It  consists  in 
placing  the  patient  in  the  lithotomy  position,  and  tying  her  up.  A  grooved 
staff  is  then  introduced  into  the  bladder,  and  a  sharp-pointed  bistoury,  guided 
by  it,  is  pushed  through  the  floor  of  the  urethra,  about  an  inch  and  a  half  from 
the  meatus,  the  canal  being  divided  directly  downwards.  The  forceps  may 
then  be  readily  carried  into  the  bladder,  and  a  calculus  of  good  size  removed. 
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After  the  bladder  has  been  cleared,  a  full-sized  catheter  should  be  introduced, 
<md  left  in  the  bladder,  and  the  cut  edges  of  the  urethra  brought  together  over 
it  by  two  or  three  points  of  silver  suture. 

Vaginal  Lithotomy  is  an  operation  .easy  of  performance.  It  may  be 
practised  l)y  passing  a  straight  grooved  staff  into  the  bladder,  pressing  the  end 
well  down  against  the  anterior  wall  of  the  vagina,  and  fixing  it  there  with  the 
left  index  finger.  A  scalpel  is  then  pushed  through  the  anterior  wall  of  the 
vagina  and  inferior  fundus  of  the  bladder  into  the  groove  in  the  staff",  which 
is  made  to  enter  just  behind  the  urethra,  and  is  then  run  backwards  for  about 
\\  inch  ;  through  the  aperture  thus  made  the  forceps  is  passed,  and  the  stone 
extracted.  The  incision  into  the  bladder  through  the  anterior  vaginal  wall 
should  be  brought  together  by  metallic  sutures,  as  in  ordinary  operations  for 
vesico-vaginal  fistula,  and  may  thus  be  successfully  closed,  as  has  been  done 
by  J.  Lane,  Aveliug,  and  others. 

On  Comparison  of  these  three  operations,  urethral  lithotomy  is  certainly 
the  easiest,  the  least  severe  at  the  time  of  its  performance,  and  the  least  likely 
to  be  attended  by  evil  after-consequences,  but  it  is  only  applicable  to  small 
stones.  The  only  evil  that  may  result  from  it  is  the  want  of  union  of  the 
incision,  an  accident  very  likely  to  follow  if  a  large  calculus  is  extracted  by 
this  method.  Should  this  occur,  a  plastic  procedure  must  be  undertaken  at  a 
subsequent  period  to  remedy  the  defect. 

Both  the  high  and  the  vaginal  operations  are  easy  of  performance.  In  the 
high  operation,  there  would,  with  care,  be  but  little  risk  of  injuring  the  peri- 
toneum ;  and  the  chance  of  urinary  infiltration  may  be  prevented  by  the 
introduction  of  a  siphon-catheter  into  the  urethra.  The  vaginal  operation, 
though  easier  of  performance,  is  open  to  the  objection  of  possibly  leaving  a 
permanent  urinary  fistula.  If,  however,  the  lips  of  the  incision  have  not  been 
bruised  by  the  forceps,  or  in  the  extraction  of  the  stone,  and  be  immediately 
brought  together  by  metallic  sutures,  the  risk  of  a  fistula  is,  after  all,  not 
great.  Vaginal  lithotomy  may,  in  some  cases,  be  the  only  alternative.  I 
extracted,  by  this  operation,  a  calculus  measuring  eight  inches  by  six  in  cir- 
cumference, from  the  bladder  of  a  woman  twenty-three  years  of  age,  who  had 
suffered  from  symptoms  of  stone  fi-om  childhood.  The  stone  by  its  size 
offered  so  serious  an  obstacle  to  the  descent  of  the  foetal  head  during  parturi- 
tion, that  craniotomy  had  been  rendered  necessary ;  the  anterior  vaginal 
wall  had  been  a  good  deal  bruised,  and  I  feared  that  sloughing  of  it  might 
take  place  ;  hence  I  extracted  the  stone  by  the  vaginal  method.  As  a  rule 
the  high  operation  is  to  be  preferred,  all  stones  of  moderate  size  being 
extracted  by  simple  dilatation  or  by  lithotrity. 

Lithotomy  is  not  so  dangerous  an  operation  in  the  female  as  in  the  male  ; 
yet  death  occasionally  occurs,  especially  in  feeble  children,  from  cystitis  and 
peritonitis,  more  particularly  if  the  extraction  of  the  stone  have  been  tedious 
and  difficult,  the  bladder  being  much  manipulated. 

3.  Lithotrity  in  the  female  requires  to  be  practised  on  the  same  principles 
iis  in  the  male.  The  details  of  the  operation  differ,  however,  in  some  important 
particulars.  The  chief  obstacle  in  tlie  performance  of  the  operation  in  the 
female,  consists  in  the  difficulty  with  which  the  bladder  retains  urine  or  water 
that  is  injected  into  it.  In  consequence  of  this  there  is  not  only  great  diffi- 
■culty  in  seizing  the  stone,  the  bladder  collapsing  and  falling  into  folds  around 
it,  but  also  danger  of  injuring  the  mucous  membrane  with  the  hthotrite.  In 
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order  to  cause  the  bladder  to  retain  the  necessary  quantity  of  urine,  the  pelvis 
must  be  well  tilted  up,  and  the  urethra  compressed  against  the  lithotrito.  It 
is  well  not  to  dilate  the  urethra  before  the  introduction  of  the  instrument,  as 
the  incontinence  is  thereby  increased. 

The  ordinary  male  lithotrite  is  not  a  very  convenient  instrument  to  use  iu 
the  female  bladder,  the  handle  being  awkwardly  long.  This  is  especially  the 
case  in  female  children.  Hence  I  have  found  it  convenient  to  have  a  shorter 
instrument  constructed,  with  which  it  is  far  more  easy  to  work  in  the  female 

bladder.  The  lithotrite  is  now  always 
used,  even  for  very  large  stones,  such 
instruments  as  that  represented  in  Fig. 
1132  being  scarcely  ever  employed.  The 
stone  should  be  completely  pulverized,  as 
i  n  the  male,  and  the  fragments  removed 
in  the  same  way  with  an  evacuator  and 
large  catheter.  This  plan  is  much  better 
than  that  sometimes  recommended  of 
dilating  the  urethra  and  extracting  the 
pieces  with  forceps,  as  in  this  proceeding 
the  sharp  fragments  are  very  likely  to 
lacerate  the  mucous  membrane.  The 
whole  stone  must  be  removed  at  one 
sitting. 

For  all  calculi  in  the  female  bladder, 
except  those  of  the  very  largest  size,  this 
operation  is  the  most  applicable.  I  have 
in  this  way  crushed  and  extracted  at  one 
sitting,  from  the  bladder  of  a  lady  about 
50  years  of  age,  a  phosphatic  calculus 
fully  as  large  as  a  hen's  egg.  By  this 
operation  the  stone  may  he  removed  at 
once,  without  the  necessity  of  dilating 
the  uretlu-a  to  such  a  degree  as  to  incur 
the  risk  of  incontinence  of  urine  result- 
ing. Lithotrity  may  be  had  recourse  to 
at  all  ages,  in  the  very  young  as  well 
as  the  old.  I  have  crushed  and  success- 
fully removed  a  large  calculus  from  a  child  three  and  a  half  years  of  age,  the 
youngest  patient  on  whom  I  have  operated  by  this  method.  Although  the 
urethra  of  so  young  a  female  child  cannot,  without  danger  of  incontinence,  be 
much  dilated,  yet  it  may  safely  and  easily  be  enlarged  sufficiently  to  admit  a 
moderate-pif^ed  lithotrite. 


Fig,  932. — Crusher  for  large  Calcuius  in 
Female  Bladder. 
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DISEASES  OF  THE  BLADDER. 


CONGENITAL  MALFORMATION. 

Extroversion  of  the  Bladder,  consisting  in  an  absence  of  the  anterior 
wall  of  the  organ,  with  deficiency  in  the  corresponding  part  of  the  abdominal 
parietes,  is  a  congenital  malformation  occasionally  met  with.  It  may  occur 
in  either  sex,  but  is  more  common  in  males. 

This  condition  consists  in  an  arrest  of  development,  in  consequence  of 
which  the  anterior  part  of  the  pelvic  girdle  is  deficient,  the  bodies  of  the 
pubic  bones  being  imperfectly  developed  and  the  symphysis  absent.  The 
recti  muscles  separate  at  their  lowest  part,  and  pass  obliquely  outwards  to  be 
inserted  into  the  lateral  abutments  of  the  pubic  bones.    A  triangular  space  is 
thus  left,  which  is  filled  up  by  the  posterior  wall  of  the  bladder,  which  is  con- 
tinuous with  the  common  integuments,  the  anterior  wall  being  absent,  and 
the  interior  of  the  bladder  exposed.    The  cleft  commonly  extends  up  to  the 
spot  at  which  the  umbilical  cord  enters,  so  that  the  umbilicus  is  wanting.  The 
penis  is  cleft  along  its  dorsal  aspect,  exposing  the  floor  of  the  urethra,  forming 
the  condition  known  as  epispadias.    The  posterior  wall  of  the  bladder,  being 
pushed  forwards  by  the  pressure  of  the  abdominal  viscera  behind,  forms  a 
rounded  tumour  about  the  size  of  a  small  orange  just  above  the  pubes.  The 
surface  of  this  tumour  is  red,  vascular,  and  papillated,  evidently  composed  of 
mucous  membrane  ;  at  its  lowest  part  the  orifices  of  the  ureters  will  be  seen 
discharging  urine  in  drops  or  in  a  stream.    For  a  full  description  of  the 
mechanism  of  the  passage  of  the  urine  in  this  malformation,  I  would  refer  to 
a  case  which  fell  under  my  notice,  'and  in  which  I  niade  a  number  of  experi- 
ments on  the  rapidity  of  the  passage  of  foreign  matters  through  the  kidneys, 
reported  in  the  Medical  Gazette  of  1845. 

This  malformation  is  of  the  most  distressing  kind.  The  odour  constantly 
exhaled  from  the  patient  by  the  dribbling  and  decomposition  of  the  urine  is  a 
source  of  annoyance  to  himself  and  of  disgust  to  others.  In  order  to  render 
his  presence  at  all  tolerable  to  others,  this  dribbling  must  be  prevented  by 
some  mechanical  contrivance.  With  this  view  the  patient^  should  wear  a 
properly  constructed  instrument  to  collect  the  urine,  consisting  of  a  hollow 
shield  strapped  over  the  part,  communicating  by  means  of  a  tube  with  an 
india-rubber  bottle,  which  may  be  attached  along  the  inside  of  the  thigh. 

Treatment.— Up  to  a  comparatively  recent  period  this  condition  was  con- 
sidered incurable.  Of  late  years,  however,  operations  have  been  devised  and 
practised  with  the  view  of  covering  in  the  exposed  bladder,  forming  an  anterior 
wall  to  the  viscus,  and  restoring  the  urinary  canal  ;  so  as  to  protect  the  tender 
extroverted  surface  of  the  bladder,  to  prevent  the  pain  and  irritation  arising 
from  contact  of  the  clothes  with  it,  and,  by  giving  a  proper  conduit  to  the 
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urine,  to  which  an  apparatus  can  be  applied,  to  save  the  patient  all  the  annoy- 
ance of  constant  dribbling:. 

The  first  operation  for  the  remedy  of  this  malformation  that  was  success- 
fully performed  was  done,  in  1851),  by  Ayres  of  New  York,  in  the  case  of  a 
young  woman  28  years  of  age.  He,  consequently,  has  the  merit  of  having 
been  the  pioneer  in  this  branch  of  Surgery.  He  was  followed  by  Pancoast  of 
Philadelphia,  and  subsequently  by  Holmes  and  Wood  of  London. 

Ayres's  Operation. — The  operation  practised  by  Ayres  comprised  two  steps. 
The  lirst  consisted  in  dissecting  down  a  long  flap  of  integuments  and  of  super- 
ficial fascia  from  the  anterior  wall  of  the  abdomen  above  the  bladder,  and 
turning  this  down  so  that  the  cuticular  surface  was  innermost  and  lay  over 
the  exposed  bladder  as  far  as  the  inferior  border.  Lateral  union  was  then 
secured  in  this  position,  but  the  lower  part  of  the  flap  was  left  open,  so  as  to 
allow  a  free  exit  for  the  urine.  In  this  way  the  bladder  was  covered  in  com- 
pletely by  a  skin  flap,  having  its  cuticular  surface  underneath,  and  conse- 
quently next  to  the  exposed  vesical  mucous  membrane.  The  integuments  of 
the  abdomen  were  now  sufficiently  separated  from  their  areolar  connections 
with  the  muscles  beneath,  on  each  side  of  the  reversed  flap,  to  admit  of  their 
sliding  forwards,  and  being  united  by  sutures  along  the  mesial  line,  so  as  com- 
pletely to  cover  in  the  exposed  raw  surface  of  the  flap.  In  this  way  the 
bladder  was  overlaid  by  integumental  structures,  which  readily  united  along 
the  mesial  line  ;  and  were  the  patient  a  male,  little  more  would  requii-e  to  be 
done  than  to  dissect  up  the  integumental  structures  below  this  flap,  and  so  to 
close  in  the  epispadias  and  form  an  anterior  wall  to  the  urethra.  In  Ayres's 
case,  as  the  patient  was  a  female,  the  second  step  of  the  operation,  which  was 
practised  aiter  a  lapse  of  three  weeks,  consisted  in  fashioning  a  covering  for 
the  vulva,  by  dissecting  up  the  integuments  covering  the  pelvic  bones  on  each 
side,  and  uniting  them  to  one  another  on  the  mesial  line  and  to  the  lower  part 
of  the  reversed  flap. 

The  principle  of  the  operations  adopted  by  Pancoast,  Holmes,  and  Wood,  is 
essentially  the  same  as  that  practised  by  Ayres— viz.,  that  of  raising  integu- 
mental flaps  from  the  abdominal  wall,  and  covering  in  the  bladder  by  turning 
the  cuticular  surface  of  these  flaps  towards  it.  But  the  details  of  the 
operations  difibr  chiefly  in  this,  that  the  flaps  have  been  taken  from  the  groins 
and  lateral  aspects  of  the  abdominal  wall,  with  their  bases  downwards,  so  that 
they  might  be  nourished  by  the  superficial  branches  of  the  common  femoral 
arteiy. 

Wood's  Operation.— A  flap  composed  of  the  skin  and  areolar  tissue  of  the 
abdominal  walls  above  the  extroverted  bladder  is  first  dissected  up.  This  flap 
IS  somewhat  square  in  shape,  and  its  base  should  correspond  in  width  with  the 
exposed  mucous  membrane  of  the  bladder.  Its  length  should  be  suflicient  to 
cover  the  whole  of  the  exposed  mucous  membrane.  The  flap  is  turned  down 
with  its  skin-surface  towards  the  bladder.  Then  a  "  pyriform  flap,"  the  base 
of  which  is  about  equal  in  width  to  the  length  of  the  "  umbilical  flap,"  is  dis- 
sected up  from  each  groin,  the  base  of  the  flap  being  "  directed  towards  the 
scrotum  and  thigh  "  (Fig.  !)?>3).  These  two  flaps  are  brought  together  so  as  to 
meet  in  the  median  line,  and  to  cover  in  the  umbilical  flap,  the  raw  surfaces 
of  the  two  groin-flaps  being  in  contact  with  the  raw  surface  of  the  reversed 
umbilical  flap.  The  flaps  arc  then  secured  in  position  by  hare-lip  pins,  esich 
pm  passed  so  as  to  transfix  both  the  groin  flaps  and  a  fold  of  the  umbilical 
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flap  beneath,  boldiug  the  three  firraly  together  (Fig.  934).  JSTo  sutures  are 
required  in  the  flaps.  The  edges  of  the  wounds  left  in  the  places  from  which 
the  flaps  have  been  raised  are  then  brought  together  by  hare-lip  pins  and  wire 
sutures  (Fig.  !);54),  and  broad  strips  of  plasler  placed  across  so  as  to  support 
the  parts  and  to  remove  as  far  as  possible  any  tension  from  the  flaps.  The 
patient  must  be  kept  in  bed  in  a  sitting  posture,  with  the  knees  drawn  up. 

If  the  operation  be  successful,  all  the  pins  and  sutures  may  be  removed  by 
about  the  si:?th  or  eighth  day,  and  cicatrization  will  probably  be  complete 


Fig.  935. 


Wood's  Oporation  by  Lntoial  Reversed  Flaiis. 
(After  Wood.) 


Fig.  i)3C. 


before  the  end  of  a  month  ;  the  exposed  surface  of  the  bladder  being  com- 
pletely covered  m,  leaving  only  a  small  opening  about  the  root  of  the  Assured 
penis,  to  which  an  apparatus  may  be  readily  adapted  to  catch  the  urine.  If 
the  umbilical  flap  be  not  of  sufficient  length,  very  troublesome  fistulte  are  apt 
to  be  left  at  its  angles,  requiring  further  plastic  operations  for  their  cure 
Ji^xperience  has  shown  that,  if  the  operation  be  left  at  this  stage,  the  benefit  is 
not  permanent.  The  contraction  of  the  cicatrices,  and  the  constant  tendency 
to  protrusion  of  the  mucous  membrane  of  the  bladder  from  beneath  the  new 
covering  at  the  opening  left  at  the  root  of  the  penis  (Fig.  !)34),lead  to  a  gradual 
increase  in  the  size  of  the  opening  and  a  partial  return  of  the  symptoms  To 
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prevent  this,  the  lissured  penis  may  be  covered  in  by  the  following  method.  The 
whole  front  of  the  scrotum,  including  the  dartos,  is  raised  so  as  to  form  abridge 
of  skin  connected  with  the  groin  at  each  side.  This  is  lifted  over  the  penis,  and 
placed  upon  a  raw  surface  prepared  by  turning  down  a  collar  or  flap  from  the  lower 
arched  border  of  the  new  bladder-covering  and  from  the  sides  of  the  urethra 
and  penis  as  far  forwards  as  the  glans.  A  continuous  wire  suture  is  applied  to 
keep  the  flaps  in  place  ;  and  the  transplanted  scrotal  structures  are  united 
to  the  border  of  the  bladder-covering  by  a  line  of  interrupted  sutures. 
The  scrotal  wound  is  readily  closed  by  wire  sutures.  By  this  means  a 
sort  of  urethra  is  formed,  containing  the  muscular  tissue  of  the  dartos  in  its 
roof,  which  may  even  give  it  a  slight  power  of  contraction,  so  as  to  enable  the 
new  bladder  to  contain  small  quantities  of  urine.  The  second  stage  of  the 
operation  is  often  somewhat  interfered  with  by  erections  of  the  penis.  These 
are  best  controlled  by  ice-bags.  The  knees  should  be  drawn  up  so  as  to 
reheve  tension,  especially  in  the  first  stage  of  the  operation.  After  the  cure  is 
complete,  the  patient  is  often  troubled  by  the  growth  of  hair  from  the  under 
surface  of  the  umbilical  flap,  and  the  accumulation  of  phosphates  upon  the 
hairs  and  in  the  angles  of  the  new  bladder.  This  is  best  relieved  by  extracting 
the  hairs  with  a  pair  of  forceps,  and  by  using  weak  acid  injections  to  remove 
the  accumulation  of  phosphates. 


CYSTITIS. 


Idiopathic  inflammation  of  the  bladder  is  of  rare  occurrence.  When  it  is 
met  with  it  is  usually  in  gouty  subjects  from  exposure  to  cold.  Acute  cystitis 
most  commonly  originates  from  traumatic  causes,  as  from  the  passage  of  in- 
struments, the  irritation  of  broken  fragments  of  calculus,  &c.  Occasionally  it 
arises  from  the  extension  of  gonorrhoea  to  the  interior  of  the  organ.  It  may 
be  caused  also  by  certain  irritant  poisons,  of  which  cantharides  is  the  most 
important.  Occasionally  it  is  directly  dependent  on  decomposition  of  retained 
urine,  but  more  commonly  this  aggravates  inflammation  originating  from  other 
causes. 

Acute  Cystitis.— The  Symptoms  of  cystitis  consist  not  only  in  local  pain 
and  weight  in  the  hypogastric  and  iliac  regions,  with  tenderness  on  pressure 
in  these  situations,  and  a  good  deal  of  constitutional  irritation  ;  but  in  the 
existence  of  extreme  irritability  about  the  bladder.  As  soon  as  a  few  drops  of 
urine  collect,  they  excite  so  much  irritation  that  they  cannot  be  retained,  and 
are  expelled  by  a  kind  of  spasmodic  or  convulsive  effort,  constituting  siran- 
gury,  often  accompanied  by  a  good  deal  of  tenesmus  and  great  sufitriug. 
The  urine  will  be  found  to  be  high-coloured,  mixed  with  more  or  less  mucus 
or  ])us,  and  often  tinged  with  blood. 

Termination.— An  acute  attack  of  cystitis  usually  terminates  in  the  chronic 
form  of  the  disease,  and  thus  gradually  undergoes  resolution.  Occasionally, 
however,  it  terminates  fatally  ;  and  when  this  is  the  case,  the  urine  becomes 
excessively  foul,  and  death  takes  place  from  scpticannia,  suppurating  kidney, 
or  more  rarely  from  peritonitis.  The  temperature,  which  at  first  may  have 
been  elevated,  gradually  sinks,  the  tongue  becomes  brown  and  dry,  the  pulse 
rapid  and  weak,  and  the  patient  sinks  into  a  drowsy  semi-comatose  state  before 
death.  On  examination  after  death,  the  bladder  is  found  to  contain  foul  urine 
mixed  with  mucus  ;  the  mucous  membrane  is  of  an  intense  purple  colour,  ana 
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frequently  covered  in  parts  by  an  adherent  membranous  layer  almost  like  that 
of  diphtheria.  In  other  cases  the  inflammation  has  gone  on  to  gangrene  of 
the  mucous  membrane,  collections  of  pus  may  be  found  in  the  substance  of 
the  wall  of  the  bladder,  and  not  unfrequently  the  peritoneum  is  implicated  and 
diffuse  peritonitis  set  up.  Occasionally  the  bladder  has  been  perforated,  and 
infiltration  of  urine  in  the  deep  areolar  tissue  of  the  pelvis  may  be  met  with. 
Yery  commonly  the  mischief  has  extended  to  the  ureters  and  kidneys. 

Treatment. — The  first  step  in  the  treatment  is,  if  possible,  to  render  the 
urine  less  irritating  by  diluting  it  by  the  free  administration  of  barley-water 
or  mucilaginous  drinks,  and  by  giving  liquor  potassJB  or  bicarbonate  of  potash 
in  doses  sufficient  to  neutralize  it.  The  patient  must  be  confined  to  bed,  and 
hot  fomentations  or  poultices  applied  over  the  lower  part  of  the  belly.  Long- 
continued  hot  hip-baths  usually  give  great  relief.  To  these  means  may  be 
added  the  administration  of  henbane  in  full  doses  and  morphia  suppositories. 
No  specific  medicines  are  of  any  use.  No  instruments  should  be  used  during 
acute  cystitis  if  they  can  possibly  be  avoided  ;  but  should  the  urine  become 
foul,  an  attempt  may  be  made  to  wash  out  the  bladder,  as  the  mechanical 
irritation  of  the  catheter  is  a  less  evil  than  an  accumulation  of  putrid  mucus 
and  urine.  If  it  be  necessary  to  do  this,  great  gentleness  must  be  used,  the 
quantity  of  fluid  injected  being  hmited  to  about  an  ounce.  The  diet  must 
be  carefully  regulated  ;  no  salt  or  spiced  food  must  be  allowed.  As  a  rule  a 
pure  milk  diet  will  be  found  the  best. 

Chronic  Cystitis. — Chronic  cystitis  is  by  far  the  most  common  morbid 
condition  of  the  bladder.  It  may  follow  acute  inflammation,  the  intensity  of 
the  process  gradually  subsiding,  or  it  may  from  the  first  be  chronic.  It  is  met 
with  in  all  cases  of  stone  in  the  bladder  after  the  disease  has  existed  for  a 
certain  time  ;  in  all  old  and  tight  strictures  ;  and  it  is  the  inevitable  conse- 
quence of  the  presence  of  decomposing  urine  in  the  cavity  of  the  bladder.  In 
some  cases  it  is  apparently  of  gouty  origin ;  but  perhaps  the  most  persistent 
form  is  that  which  sometimes  follows  gonorrhoea,  which  may  be  acquired  in 
youth,  and  lead  to  life-long  misery. 

Pathological  Changes. — On  examining  the  bladder  of  a  patient  who  has 
suffered  from  chronic  cystitis,  the  mucous  membrane  will  usually  be  found  to 
be  of  a  dark  grey  or  slate  colour.  As  in  most  cases  there  has  been  some 
exacerbation  of  the  condition  immediately  before  death,  dark  red  or  purple 
patches  arc  usually  seen  in  various  parts,  especially  on  the  summits  of  the 
rngs!.  Dilated  and  tortuous  veins  commonly  ramify  on  the  surface,  the  blood 
in  which  is  usually  blackened  by  the  contact  of  the  decomposing  urine  after 
death.  The  mucous  membrane  is  tougher  and  thicker  than  natural,  and  not 
uncommonly  there  is  distinct  thickening  with  induration  of  the  submucous 
tissue.  Ulceration  of  the  mucous  membrane  is  occasionally  met  with.  The 
muscular  coat  of  the  bladder  is  seldom  unaltered,  as  in  the  great  majority  of 
cases  chronic  cystitis  is  associated  with  conditions  which  interfere  with  free 
micturition.  If  the  obstruction  has  been  of  such  a  kind  that  no  amount  of 
increased  force  could  have  emptied  the  bladder,  as  in  many  cases  of  enlarged 
prostate,  the  bladder  is  dilated,  and  its  muscular  coat  may  be  thinned  and 
atrophied  with  an  excess  of  fibroid  tissue  between  the  muscular  elements.  In 
cases  of  stricture  of  the  urethra,  and  other  obstructions  which  can  be  overcome 
l)y  increased  force,  the  bladder  is  usually  contracted,  and  its  muscular  wall 
greatly  hypertrophied  and  thickened.    The  hypertrophied  fasciculi  of  muscular 
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tissue  form  folds  or  ridges  beneath  the  mucous  membraae,  having  irregular 
depressions  between  them,  so  as  to  cause  the  interior  of  the  bladdej.-  to  resemble 
somewhat  the  inside  of  one  of  the  cavities  of  the  heart,  with  its  projecting 
columnit  carnese.  The  hypertrophy  is  usually  dependent  on  the  same  cause 
that  has  given  rise  to  the  chronic  inflammation,  but  in  some  cases  cystitis 
alone  may  cause  the  hypertrophy.  It  would,  then,  seem  to  be  due  to  the 
obstruction  caused  by  the  thick  ropy  mucus,  which  requires  greater  force  for 
its  expulsion  than  healthy  urine,  and  it  is  consequently  only  an  indirect  effect 
of  the  inflammation.  Sacculi  are  commonly  found  projecting  at  the  posterior 
and  lateral  parts.  These  are  of  two  kinds,  both  of  which  are  formed  by  pro- 
jections between  the  fasciculi  of  the  wall  of  the  bladder.  In  the  first  and 
least  common  kind,  the  muscular  as  well  as  the  mucous  coat  is  pushed  out- 
wards ;  in  the  second  form,  the  mucous  coat  alone  forms  a  kind  of  hernial 
protrusion  (Fig.  i)37).  In  the  sacculi  thus  formed,  accumulations  of  various 
kinds  may  take  place  ;  mucus,  pus,  phosphatic  deposits,  and  even  calculous 

concretions,  not  unfrequently  being  met  with  in  these 
situations.  The  urine,  mixed  with  mucus  and  pus, 
retained  in  these  pouches,  where  it  undergoes  decom- 
position, is  the  cause  of  the  great  fetor  of  the  urine 
in  such  cases,  and  of  the  difficulty  in  cleaning  such 
bladders  by  washing  them  out.  Sometimes  ulceration 
takes  place  as  a  consequence  of  the  irritation  of  the 
fetid  accumulation,  and  perforation  may  occur,  followed 
^\^n'^thrBiaddw.^       by  peritonitis  and  death.    Ulcerations  of  the  mucous 

membrane  and  abscesses  in  the  submucous  tissue  are 
occasionally  met  with  in  bladders  which  have  suffered  from  chronic  cystitis,  but 
they  are  usually  the  result  of  the  exacerbation  that  often  sets  in  before  death. 
The  eflrect  of  chronic  cystitis  in  causing  disease  of  the  kidney  has  already  been 
described  (p.  957). 

Symptoms. — Chronic  cystitis  gives  rise  to  symptoms  closely  resembhng 
those  of  the  acute  form  but  differing  in  degree.  The  diseased  and  tender 
bladder  is  unable  to  bear  more  than  a  slight  degree  of  distension  without  pain, 
consequently  there  is  a  frequent  desire  to  pass  water,  and  the  urgency  is  such 
that  the  slightest  delay  gives  rise  to  considerable  suffering.  This  pain  hcfore 
micturition  is  always  one  of  the  most  prominent  symptoms.  Tlie  fluid  is 
generally  ejected  forcibly  or  even  spasmodically,  and  in  small  quantities  at  a 
time.  Its  passage  may  be  attended  by  some  pain,  but  seldom  enough  to  be 
termed  strangury.  If  the  cystitis  is  not  complicated  by  stone  there  is  distinct 
rehef  after  micturition.  The  urine  is  turbid,  and  always  contains  an  excess  of 
mucus.  In  slight  cases  this  is  small  in  amount,  but  more  commonly  it  becomes 
abundant,  viscid,  and  glutinous,  requiring  some  force  and  straining  for  its 
expulsion,  forming  the  condition  known  as  Catarrh  of  iM  Bladder.  The  urine 
then,  unless  special  means  are  taken  to  prevent  it,  becomes  ammoniacal  and 
fetid,  and  often  mixed  with  much  pus.  The  urine,  on  standing,  separates  into 
two  parts,  the  upfjcr  being  clear,  but  the  lower  consisting  of  a  thick,  viscid, 
slimy  or  gummy  mucus,  often  semi-opaque  and  purulent  in  apjiearancc  ;  it 
sticks  tenaciously  to  the  bottom  of  the  pot,  and  when  poured  out  hangs  from 
the  edge  in  long  stringy  masses.  It  often  contains  triple  phosphate  crystals 
m  large  numbei-s.  The  alkaline  condition  of  the  urine  in  vesical  catarrh  is 
due  to  the  formation  of  ammonium  carbonate  from  decomposition  of  the  urea. 
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The  cause  of  this  change  is  a  questiou  of  great  importaace,  as  the  irritation  of 
the  ammoniacal  urine  in  the  bladder  is  one  of  the  most  important  causes  of 
the  persistence  of  vesical  catarrh.  It  is  generally  recognized  that  it  takes 
place  by  a  process  of  fermentation,  but  the  exact  nature  of  the  ferment  has 
been  a  matter  of  dispute.  All  urine  undergoing  ammoniacal  fermentation  is 
found  to  contain  microscopic  organisms,  often  of  various  kinds.  Tlie  most 
constant  is  a  small  round  fungus  or  micrococcus,  but  with  this,  rod-shaped 
organisms  or  bacteria  showing  active  movements  are  almost  invariably  present. 
These  organisms  are  very  generally  regarded  as  the  actual  ferment,  and  they 
are  supposed  to  be  carried  into  the  bladder  in  most  cases  by  instruments  used  in 
the  treatment  of  the  various  conditions  upon  which  the  cystitis  is  dependent. 
The  evidence  in  favour  of  this  view  cannot  be  fully  discussed  here,  but  it  may 
be  briefly  stated  that  experiments  by  Lister  and  others  have  shown  that  healthy 
urine  drawn  from  the  bladder  with  proper  precautions  against  the  admission 
of  organisms  from  the  aii-,  into  vessels  which  have  previously  been  heated  or 
exposed  to  the  flame  of  a  spirit  lamp,  shows  no  tendency  to  undergo  spon- 
taneous decomposition,  and  may  be  preserved  for  months  in  contact  with 
filtered  air  without  becoming  ammoniacal.  It  is  not  uncommon,  moreover, 
in  practice,  to  meet  with  cases  in  which  the  patient  has  been  unable  to  empty 
his  bladder  completely  for  many  months  in  consequence  of  prostatic  disease, 
and  yet  the  urine  has  remained  acid  and  free  from  decomposition  throughout ; 
at  last  a  catheter  is  passed,  and  within  three  days  the  urine  is  decomposing 
and  strongly  ammoniacal. 

These  facts  seem  to  suggest  strongly  that  the  ferment  is  carried  into  the 
bladder  from  without.  Cases  are  however  not  unfrequently  met  with  in  which 
the  urine  is  foul,  and  yet  no  instrument  has  ever  been  passed.  In  these  the 
explanation  suggested  is  that  the  mucus  secreted  as  the  result  of  cystitis  hangs 
in  the  urethra,  which  is  not  washed  clean  at  every  act  of  micturition,  and 
constantly  forms  a  channel  of  communication  between  the  external  air  and  the 
bladder  by  means  of  which  decomposition  may  extend  into  the  bladder.  Urine 
which  is  mixed  with  a  considerable  proportion  of  alkaline  mucus  decomposes 
far  more  readily  than  the  healthy  secretion.  . 

The  constitutional  symptoms  of  chronic  cystitis  are  chiefly  due  to  the  dis- 
turbance at  night  and  want  of  rest,  unless  the  urine  is  allowed  to  become  foul. 
If  this  happen,  the  ordinary  symptoms  of  chronic  septic  poisoning  usually 
manifest  themselves,  irregular  febrile  disturbance,  loss  of  appetite,  foul  tongue, 
and  progressive  emaciation. 

Chronic  cystitis  is  not  unfrequently  fatal,  death  resulting  in  most  cases 
from  septicEemia,  or  from  extension  of  decomposition  to  the  urine  in  the 
ureters  and  pelves  of  the  kidneys  with  suppurative  nephritis.  These  condi- 
tions are  accompanied  by  the  symptoms  already  described.  Occasionally,  in 
old  patients,  the  constant  disturbance  may  cause  death  by  exhaustion. 

Treatment  of  Chronic  Cystitis. — The  treatment  of  chronic  cystitis 
must  always  have  reference  to  its  cause.  If  it  be  due  to  stone  or  stricture  no 
permanent  improvement  can  be  obtained  till  these  causes  are  removed,  but 
before  undertaking  this,  if  the  symptoms  are  verging  on  those  of  the  acute 
form,  hot  hip-baths,  fomentations,  mucilaginous  drinks,  henbane,  with  alkalies, 
and  especially  potash,  will  be  found  most  useful.  The  bowels  must  be  kept 
regular  by  enemata  or  castor  oil.  If  there  should  be  strangury,  morphia  or 
belladonna  suppositories  will  give  most  relief.    By  these  means  the  disease 
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may  be  prevented  from  assuming  the  form  of  chronic  vesical  catarrh  ;  but  ia 
order  to  ensure  this  it  is  most  important  that  decomposition  of  the  urine 
should  be  prevented,  or  if  it  have  already  commenced  that  it  should  he 
arrested.  For  the  prevention  of  the  decomposition  all  instruments  should  be 
washed  in  carbolic  acid  lotion  (1  in  40)  before  being  used,  and  then  greased 
with  "  Lund's  oil,"  composed  of  absolute  phenol,  1  part,  castor  oil,  -J-  parts, 
and  olive  oil,  15  parts  ;  or  with  the  following,  which  has  the  advantage  of  not 
crystallizing  in  winter  :  absolute  phenol,  1  part ;  castor  oil,  7  parts  ;  and  almond 
oil,  8  parts.  The  penis  may  also  be  washed  with  boracic  acid  or  carbolic  acid 
lotion  after  micturition  and  covered  with  lint  soaked  in  glycerine  of  carbolic 
acid  or  a  piece  of  salicylic  wool.  If  the  urine  has  once  become  foul  it  becomes 
necessnry  to  adopt  local  means  to  correct  it.  No  good  can  be  expected  from 
medicines  so  long  as  the  bladder  is  full  of  putrid  mucus  and  urine.  The 
bladder  must  therefore  be  washed  out  with  some  antiseptic  solution,  once,  or  if 
necessary,  twice  daily.  This  is  done  as  follows  :  a  soft  catheter  is  passed  and 
the  urine  drawn  off ;  about  two  ounces  of  fluid  are  then  thrown  in  from  an 
india-rubber  bottle  fitted  with  a  brass  nozzle  and  stop-cock.  The  fluid  is  then 
allowed  to  run  out  again,  and  this  is  repeated  till  that  which  comes  back  is 
quite  clean.  Nothing  is  gained  by  injecting  larger  quantities,  which  only 
cause  needless  pain  and  irritation.  There  is  another  method  of  washing  out 
the  bladder  which  will  often  be  found  useful.  It  consists  in  attaching:  an 
india-rubber  tube,  about  three  feet  long,  to  the  catheter.  At  the  other  end  of 
the  tube  is  a  glass  funnel.  By  raising  the  funnel  about  two  feet  above  the 
patient's  borly  and  pouring  the  fluid  into  it,  sufficient  force  will  be  obtained  to 
fill  the  bladder.  When  sufficient  fluid  has  entered,  the  funnel  may  be  allowed 
to  hang  over  the  side  of  the  bed  over  a  vessel,  when  the  fluid  will  be  withdrawn 
from  the  bladder,  the  tube  acting  as  a  syphon.  Amongst  the  most  useful  of  all 
antiseptic  injections  is  permanganate  of  potash  ;  the  solution  may  be  injected 
repeatedly  till  it  comes  back  purple.  Its  effect  is,  however,  very  temporary, 
and  it  is  well  after  the  bladder  has  been  cleaned  by  Oondy's  fluid  and  water  to 
throw  in  a  small  quantity  of  some  more  powerful  antiseptic.  Perhaps  the 
best  of  these  is  quinine,  in  the  strength  of  two  to  three  grains  to  the  ounce 
of  water,  with  a  minim  of  dilute  sulphuric  acid  added  for  each  grain  ;  of  this 
about  one  drachm  may  l)e  left  in  after  the  catheter  is  withdrawn.  Other 
antiseptics  are  also  useful,  as  boracic  acid  (a  concentrated  solution) ;  bichloride 
of  mercury  (gr.  \  to  3j.),  a  concentrated  solution  of  thymol  :  dilute  nitric 
acid  (m.  ij.  to  5j.),  &c.  One  of  the  most  efficient  of  all  antiseptics  I  have 
found  to  be  iodoform,  in  the  proportion  of  from  two  to  four  grains  to 
the  ounce  of  watci",  with  a  little  mucilage  to  suspend  it.  The  only  drug 
which  seems  to  exert  any  influence  over  the  decomposition  of  urine  in  the 
bladder  is  benzoic  acid.  This  becomes  converted  into  hippuric  acid,  and  is 
discharged  in  that  form  with  the  urine.  It  may  be  given  in  ten-grain  doses 
three  or  four  times  a  day,  either  in  pill  or  in  a  mixture  containing  mucilage  to 
suspend  it. 

When  by  these  means  the  urine  has  been  brought  into  a  tolerably  healthy 
condition,  so  far  as  putrefaction  is  concerned,  there  still  may  continue  a 
considerable  excess  of  mucus  which  renders  it  prone  to  decompose,  and  unless 
constant  care  is  exercised  the  patient  may  speedily  relapse.  To  check  this 
various  astringent  injectioTis  are  sometimes  of  use,  such  as  tannin  (gr.  j  to  5j) ' 
acetate  of  lead  fgr.  |  to  ^j)  ;  or  nitrate  of  silver  (gr.  \  to  5j). 
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Simultaneously  with  antiseptic  or  astringent  injections,  medical  treat- 
ment may  also  be  carried  out.  The  greatest  benefit  will  be  derived  from 
stimulating  and  balsamic  diuretics  such  as  buchu,  uva  ursi,  and  triticum 
repens  ;  but  these  remedies  are  useless,  unless  taken  in  quantities  of  a  pint  or 
a  pint  and  a  half  in  the  day.  The  best  of  these  is  buchu.  The  infusion 
should  be  made  freshly  every  day  by  putting  half  an  ounce  of  the  leaves  in  a 
tea-pot  and  pouring  a  pint  of  boiling  water  on  them.  It  should  be  taken  cold, 
and  the  whole  pint  consumed  in  the  24  hours.  When  the  disease  is  very 
chronic  no  remedy  appears  to  ine  to  possess  so  much  influence  over  the  mere 
ropy  mucoid  discharge  as  the  balsam  of  copaiba.  Turpentine,  cubebs,  and 
tincture  of  the  sesquichloride  of  iron,  will  be  found  useful.  It  is  often 
difficult  to  say  beforehand  which  diuretic  will  suit  best,  and  I  can  lay  down  no 
precise  rules  to  guide  the  practitioner  in  this  respect.  But  they  may  often  be 
tried  or  alternated  with  advantage.  In  many  cases  great  relief  is  obtained 
from  each  new  remedy,  but  it  is  not  maintained. 

The  diet  must  be  very  carefuUy  attended  to  ;  no  hot  or  spiced  food  should 
be  allowed,  and  little  or  no  salt.  Alcoholic  stimulants  are  better  entirely 
avoided,  but  should  any  be  required  weak  gin,  or  Hollands  and  water,  or 
whisky  and  water  are  the  best.  Coffee  must  be  strictly  forbidden,  but  weak 
tea  may  be  taken  without  restraint.  Much  benefit  may  often  be  derived  from 
a  pure  milk  diet  for  some  weeks  if  the  patient  can  bear  it  ;  if  it  prove  too 
rich  the  cream  may  be  taken  off.  A  course  of  one  of  the  alkaline  mineral 
waters  may  sometimes  prove  of  service,  especially  in  gouty  subjects.  The 
body  most  be  warmly  clothed  and  all  exposure  to  cold  avoided. 

Irritability  of  the  Bladder. — This  is  not  a  disease  ;  it  is  merely  a 
symptom.  It  is  of  very  frequent  occurrence  and  is  met  with  at  all  ages,  and 
arises  from  a  great  variety  of  causes.  It  consists  in  a  frequent  desire  to  pass 
water,  not  dependent  on  an  increase  in  the  quantity  of  the  secretion.  The 
desire  is  usually  so  urgent  as  to  amount  to  actual  pain,  and  in  extreme  cases  it 
is  impossible  to  delay  the  act  by  any  voluntary  effort.  The  urine  is  generally 
ejected  forcibly,  or  even  spasmodically,  and  in  small  quantities  at  a  time.  It 
may  or  may  not  be  attended  by  strangury  according  to  the  cause,  and  the  part 
affected.  Strangury  is  most  marked  in  those  cases  in  which  it  is  due  to  disease 
of  the  prostate  or  neck  of  the  bladder.  In  some  persons  frequency  of  mictu- 
rition may  lie  merely  a  habit.  It  then  occurs  in  the  day  only.  If  a  patient  is 
disturbed  more  than  once  at  night  to  pass  water  true  irritability  exists. 

Causes. — Irritability  of  the  bladder  may  arise,  as  has  already  been  stated, 
from  a  great  variety  of  causes.  These  differ  somewhat  as  the  disease  occurs  in 
men,  in  women,  or  in  children.  The  causes  of  irritability  of  the  bladder  in  men 
may  be  arranged  under  the  following  heads, 

1.  Morbid  Conditions  of  the  Urine. — If  this  secretion  be  preternaturally  acid 
and  loaded  with  lithates  or  uric  acid,  it  is  especially  apt  to  occasion  an  irrita- 
tion of  the  l)ladder,  attended  by  pain  and  a  frequent  desire  to  expel  the 
offending  fluid.  Urine  containing  oxalates  in  large  quantity  is  sometimes, 
though  more  rarely,  a  source  of  irritability  of  the  bladder,  which  in  these  cases 
is  perhaps  increased  by  the  morbidly  sensitive  state  of  the  nervous  system 
sometimes  co-existing  with  these  conditions  of  the  urine.  Amorphous  phos- 
phates passed  at  the  end  of  micturition  may  cause  severe  pain,  with  a  constant 
desire  to  pass  water,  lasting  for  an  hour  or  less.  It  ceases  as  soon  as  the 
"alkaline  tide"  in  the  urine  has  passed  (p.  !)88). 
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la  gout,  irritability  of  the  bladder  is  not  uiifrequently  met  with.  This 
may  in  some  cases  be  owing  to  the  acid  character  of  the  urine  ;  in  others,  to 
the  excitation  of  a  distinct  gouty  inflammation  of  the  bladder  and  prostate, 
co-existing  or  alternating  with  the  articular  form  of  the  disease. 

2.  Renal  discaso,  more  particularly  the  lodgment  of  a  stone  in  the  kidney, 
will  often  occasion  sympathetic  pains  in  the  bladder,  with  much  irritability  of 
that  organ,  so  as  closely  to  simulate  vesical  disease,  or  even  to  lead  to  a 
suspicion  of  the  existence  of  stone  in  the  bladder.  Tuberculous  pyelitis  will 
give  rise  to  similar  symptoms  ;  in  fact  in  some  cases  the  frequency  of  mictu- 
rition may  be  greater  than  in  almost  any  other  affection  of  the  urinary  organs. 

3.  Disease  of  the  Bladder  itself,  as  a  chronically  inflamed  state  of  its  mucous 
membrane,  will  give  rise  to  pain  and  irritation  on  the  accumulation  of  a  small 
quantity  of  urine,  with  a  frequent  desire  for  its  expulsion.  So,  also,  when  the 
interior  of  the  organ  is  fasciculated,  or  sacculated,  and  more  especially  if 
there  be  a  tumour  in  a  state  of  ulceration,  a  degree  of  morbid  irritability  will 
be  induced,  often  of  the  most  severe  and  intractable  kind. 

4.  The  Lodgmetit  of  a  Stone  in  the  Bladder  will  always,  by  its  mechanical 
action,  by  its  weight  and  pressure,  by  rolling  about  when  the  body  is  in 
motion,  irritate  the  interior  of  the  organ  ;  and,  in  fact,  the  "rational  symp- 
toms "  of  stone  in  the  bladder  are  simply  those  of  irritability  of  that  organ. 

5.  Inflammation,  Ulceration,  Abscess,  Tubercle,  or  ot/w  Diseases  of  t/i/' 
Prostate,  and  inflammation,  gonorrhoeal  or  simple,  and  abscess  or  stricture  of 
the  deeper  portions  of  the  urethra,  also  not  unfrequently  occasion  irritability 
of  the  bladder. 

6.  Various  Diseases  in  Mighbouring  Organs  will  occasion  this  condition. 
Amongst  the  most  frequent  are  fissure  and  ulcer  of  the  rectum  and  anus,  piles, 
prolapsus,  intestinal  Avorma,  gall-stones,  and  varicocele. 

Diagnosis.— The  dingnosis  of  irritability  of  the  bladder  is  made  by  the 
patient  himself ;  but  it  is  often  a  matter  of  no  little  difficulty  to  the  Surgeon  to 
ascertain  the  precise  cause  of  that  irritability.  This  can  of  course  be  done  only  by 
a  careful  surgical  exploration  of  the  whole  of  the  urinary  organs,  and  often  of 
the  neighbouring  parts  ;  no  mere  inquiry  into  the  nature  of  the  symptoms 
can  do  more  than  establish  the  fact  of  the  existence  of  "  irritability  of  the 
bladder,"  and  afford  some  evidence  of  a  negative  kind  as  to  the  absence  of 
certain  causes.  But  nothing  short  of  a  careful  surgical  exploration  by  means 
of  the  catheter,  finger,  and  sound,  of  the  urethra,  prostate,  and  bladder,  can 
enable  the  practitioner  to  state  with  absolute  certainty  on  what  this  condition 
of  irritability  depends.  I  have  repeatedly  seen  cases  of  stone  in  the  bladder, 
and  of  prostatic  disease,  vainly  treated  hj  medical  means  for  months  as  cases 
of  simple  "irritability  of  the  bladder  ;  "  the  existence  of  the  real  cause  of  the 
symptoms  having  been  overlooked  altogether,  until  a  proper  surgical  examina- 
tion of  the  urinary  organs  was  instituted.  So  closely,  in  fact,  do  the 
symptoms  of  vesical  irritation,  arising  from  gout,  or  sympathetic  with  kidney- 
disease,  simulate  those  that  are  occasioned  by  stone  in  the  bladder,  that  it  is 
impossible  for  the  most  experienced  medical  pi-actitioner  to  refer  them  with 
certainty  to  the  right  cause  without  exploring  this  cavity.  T  have  known 
several  patients  who  had  been  operated  on  for  stone,  and  who,  some  years 
afterwards,  sud'ered  from  gouty  irritability  of  the  bladder,  imagine,  but 
erroneously,  that  they  were  labouring  under  a  recurrence  of  the  calculus,  so 
closely  do  the  two  classes  of  symptoms  coincide  in  character. 
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Cases,  however,  will  be  met  with  now  and  then,  in  which,  in  spite  of  the 
most  careful  examination  and  prolonged  observation,  no  tangible  cause  will 
Idc  found  for  the  irritability  of  the  bladder. 

Treatment. — In  the  treatment  of  irritability  of  the  bladder  it  must  be 
borne  in  mind  that  this  condition  is  not  a  substantive  disease,  but  an  assem- 
blage of  symptoms  resulting  fi'om  the  influence  of  a  great  number  of  very 
various  causes,  which  must  first  be  removed  before  the  bladder  can  recover  its 
normal  sensibility  and  tone.  When  once  the  occasioning  cause  has  been 
removed,  whether  that  be  a  calculus,  or  gout,  or  prostatic  disease,  or  a  pile, 
such  local  vesical  irritability  as  may  remain  may  be  removed  by  alkaline  and 
mucilaginous  drinks.  Sedatives  may  be  of  use  ;  some  in  one  case,  others  in 
another.  Opium  and  belladonna,  either  by  mouth  or  in  suppository,  are 
amongst  the  best.  Henbane,  or  Indian  hemp,  suits  some  patients  ;  and  chloral 
is  one  of  the  most  generally  useful  remedies.  The  diet  should  be  carefully 
regulated,  and  warm  hip-baths  used  fi-equently. 

Cystotomy. — In  cases  in  which  no  tangible  cause  can  be  found  and 
removed,  and  which  prove  hopelessly  intractable  to  every  means  of  treatment 
local  and  constitutional,  nothing  can  be  more  miserable  than  the  state  of  the 
unfortunate  victim  of  an  "  irritable  bladder."  In  such  extreme  and  long- 
continued  cases  in  which  the  patient's  life  has  become  a  burden  to  him,  in 
which  every  constitutional  remedy  and  local  sedative  has  been  unavailingly 
tried,  the  idea  has  occurred  to  Surgeons  of  incising  the  inflamed  and  diseased 
parts  by  an  operation  as  for  lithotomy.  Guthrie,  who  in  1834  strongly 
recommended  this  procedm-e,  states  that  Sir  W.  Blizard  successfully  practised 
it  in  several  cases  as  far  back  as  1806,  dividing  the  enlarged  prostate  and  neck 
of  the  bladder  with  a  double  gorget.  Verneuil  has  practised  median  cystotomy 
followed  by  drainage  through  an  india-rubber  tube  with  great  success  in  many 
such  cases.  Lately,  Sir  Henry  Thompson  has  advised  digital  exploration  of 
the  bladder  in  the  way  to  be  described  with  Tumours  of  the  Bladder,  as  a 
justifiable  proceeding  in  cases  of  hopeless  irritability.  In  his  hands  it  has 
greatly  reUeved  and  even  cured  many  patients  even  when  no  definite  disease 
was  recognised  by  the  finger.  He  drains  the  bladder  in  such  cases  for  a  few 
days  through  a  rubber  tube. 

Irritability  of  the  Bladder  in  Boys  may,  as  in  adults,  arise  from  a 
variety  of  causes.  Among  the  less  common  is  stone,  but  this  should  always  be 
excluded  first  by  careful  sounding  lest  time  be  lost  in  useless  treatment  of 
some  other  supposed  cause.  A  long  foreskin,  especially  with  accumulation  of 
the  preputial  secretion  beneath  it,  or  a  phimosis,  may  give  rise  to  considerable 
frequency  of  micturition  and  pain  in  a  young  boy.  If  neithei-  stone  nor 
phimosis  be  present  the  urine  should  be  examined,  and  possibly  a  deposit  of 
uric  acid  may  be  found,  which  is  not  uncommon  in  young  children  who  are 
overfed  or  exposed  to  an  impure  atmosphere  in  a  crowded  city.  If  much 
mucus  be  present,  or  even  pus,  it  may  be  due  to  chronic  cystitis.  This 
affection  appears  to  be  analogous  to  the  strumous  infiammations  of  the  mucous 
membranes  of  the  eyes,  nose,  and  throat,  that  commonly  occm*  in  scrofulous 
children.  In  this  condition  the  child  passes  water  with  great  frequency  and 
with  much  pain  ;  the  urine  is  off'ensive,  and  usually  phosphatic  ;  there  is  much 
uneasiness  complained  of  about  the  groins  and  along  the  penis  ;  in  fact,  many 
of  the  ordinaiy  symptoms  of  stone  are  present.  On  sounding  the  bladder,  it 
will  be  found  roughened,  fasciculated,  and  often  containing  sabulous  matters 

VOL.  II.  4 


logo 


DISEASES   OF  THE  BLADDER. 


mixed  with  mucus.  Occasionally,  though  rarely,  tubercular  disease  of  the 
urinary  tract  is  met  with  in  children.  It  presents  the  same  appearances  as 
in  the  adult.  Irritable  bladder  in  children  is  very  frequently  due  to  thread- 
worms in  the  rectum,  which  should  always  be  sought  for  in  all  doubtful  cases. 
More  rarely  it  may  arise  from  the  presence  of  a  rectal  polypus. 

The  Treatment  consists  in  removal  of  the  cause  when  this  is  possible.  In 
the  strumous  aifection  of  the  mucous  membrane,  if  the  urine  be  foul,  the 
bladder  must  if  possible  be  cleaned  out  as  in  the  adult,  should  the  child  be 
old  enough  for  this  to  be  done.  The  bladder  may  also  be  washed  out  from 
time  to  time  with  a  weak  solution  of  nitrate  of  silver.  Beyond  this  the 
treatment  consists  in  attention  to  the  general  improvement  of  the  health,  m 
the  removal  of  intestinal  irritation,  in  the  regulation  of  the  digestive  func- 
tions, and  in  the  administration  of  copaiba  in  small  doses,  either  alone  or  con- 
joined with  a  few  minims  of  liquor  potassae. 

Irritability  of  the  Bladder  in  Women  often  simulates  stone  so  closely, 
that  it  is  only  after  very  careful  sounding  that  the  Surgeon  is  satisfied  that  no 
calculus  exists.  This  condition  may  arise  ft'om  a  variety  of  causes,  similar  to 
those  described  at  p.  1087,  as  occasioning  irritability  of  the  male  bladder. 
There  are  some  conditions,  however,  in  which  it  occurs,  that  are  peculiar  to 
women.  1.  It  may  be  a  truly  neurotic  or  hysterical  affection.  2.  It  is  ofoen 
sympathetic  :  being  connected  with  some  local  disease  of  the  genito-urinary 
organs,  with  a  vascular  tumour  at  the  meatus  of  the  urethra,  or  with  some 
congestive  affection  of  the  uterus,  which  will  require  to  be  cured  before  the 
bladder  can  be  brought  into  a  sound  state.  3.  Prolapsus  of  the  anterior  wall 
of  the  vagina,  drawing  down  the  corresponding  portion  of  the  bladder,  will 
keep  up  this  condition  ;  if  so,  the  prolapsus  must  be  cured  by  some  plastic 
operative  procedure.  In  all  circumstances,  however,  when  this  state  has 
once  been  set  up,  it  is  very  difficult  to  remove.  4.  In  many  cases  it 
is  undoubtedly  due  to  the  irritation  produced  by  a  morbid  state  of  the 
urine,  dependent  on  mal-assimilation,  and  usually  connected  with  an  excess 
of  lithates.  In  cases  of  this  kind,  careful  regulation  of  diet,  and  the 
administration  of  potash  with  henbane,  will  afford  much  relief ;  but  the  com- 
plaint is  of  a  very  intractable  nature,  and  under  the  most  careful  treatment 
will  often  continue  for  years.  5.  In  strumous  girls  it  may  be  due  to  a  con- 
gested, thickened,  and  irritated  state  of  the  vesical  mucous  membrane, 
similar  to  that  which  is  met  with  in  other  parts  of  the  body,  as  the  eyelids, 
nose,  and  throat.  It  is  commonly  associated  with  a  muco-purulent  discharge 
from  the  vulva.  In  cases  such  as  these,  the  patient  requires  to  be  put  upon  a 
general  anti-strumous  treatment,  and  the  bladder  should  be  mopped  out  with  a 
very  strong  solution  of  the  nitrate  of  silver.  This  is  best  done  by  dilating 
the  urethra,  passing  a  silver  tube  into  the  bladder,  and  then  through  it  a  small 
sponge-probang  charged  with  the  solution. 

ATONY   OF   THE  BLADDER. 

By  Atony  of  the  Bladder  is  jneant  such  a  degree  of  Aveakness  of  this 
organ  that  its  power  of  emptying  itself  is  partially  or  wholly  lost.  It  is  in 
the  great  majority  of  cases  a  condition  of  old  age,  and  is  not  to  be  confounded 
with  paralysis  of  the  bladder,  such  as  occurs  in  cases  of  injury  or  disease  of 
the  spinal  cord.  In  atony  the  nervous  supply  is  unimpaired;  it  is  the  muscular 
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tissue  that  is  at  fault.  The  muscular  tissue  of  the  bladder  may  be  impaired 
from  several  causes.  By  far  the  most  common  is  the  chronic  strain  to  which 
it  is  exposed  in  over-distension  of  the  bladder  from  mechanical  obstruction  at 
its  neck  arising  from  enlargement  of  the  prostate.  In  this  condition,  if  the 
dilated  bladder  be  examined  microscopically,  its  walls  will  be  found  to  contain 
a  great  excess  of  somewhat  dense  fibroid  tissue,  amongst  which  lie  scattered 
patches  of  muscular  tissue. 

In  some  rare  cases  atony  of  the  bladder  may  result  from  a  single  prolonged 
voluntary  or  involuntary  over-distension.  The  structural  changes  just 
described  would  then  of  course  not  be  present. 

Besides  these,  there  is  another  variety  of  atony  of  the  bladder  commonly 
met  with  in  early  middle  life,  though  it  may  occur  at  any  age.  In  all  the  cases 
in  which  I  have  seen  this  form  of  atony  it  has  been  the  consequence  either  of 
gonorrhoeal  cystitis  or  of  cystitis  following  lithotrity.  It  may  lead  to  partial 
or  complete  retention.  It  is  often,  but  not  always,  associated  with  vesical 
catarrh  and  fetid  urine.  This  condition,  when  once  it  has  become  chronic,  is, 
I  believe,  incurable.  In  it  structural  changes  take  place  in  the  bladder  conse- 
quent upon  the  extension  of  the  chronic  inflammatory  process  from  the  mucous 
membrane  to  the  submucous  tissue  and  muscular  coat.  Its  walls  become 
thickened,  rugged  and  pouched.  The  bladder  is  able  neither  to  retain  the 
normal  amount  of  m-ine,  nor  completely  to  empty  itself.  The  retained  urine 
usually  undergoes  decomposition,  and  this  condition  is  veiy  apt  to  end  in  fatal 
disease  of  the  kidneys. 

Excluding  all  these  conditions  there  is  yet  another  form  of  atony  of  the 
bladder  which  may  be  regarded  as  the  most  typical  variety.  It  is  essentially  a 
condition  of  old  age,  and  appears  to  be  a  senile  degenerative  change  analogous 
to  those  of  the  heart  and  other  organs  so  commonly  met  with  at  that  time  of 
hfe.  Such  a  change  occurring  in  a  bladder  causes  its  distension  from  slight 
causes  of  obstruction  which  could  be  readily  overcome  by  the  healthy  organ 
of  a  younger  man.  Thus,  we  not  unfrequently  see  a  dilated  atonic  bladder 
occurriug  as  the  result  of  stricture  of  the  urethra  in  an  old  man,  instead  of 
the  contracted  hypertrophied  organ  commonly  met  with  as  the  result  of  this 
disease.  A  strong  bladder  may  overcome  a  moderate  amount  of  obstruction 
to  the  escape  of  the  urine  ;  an  atonic  bladder  utterly  fails  to  do  so.  Thus,  we 
see  that  a  condition  of  atony  of  the  bladder  may  occur  in  an  otherwise  healthy 
man  from  the  obstruction  of  prostatic  disease,  while,  on  the  other  hand,  a  degree 
of  obstruction  that  would  be  harmless  to  a  healthy  man  may  cause  serious 
symptoms  in  one  whose  bladder  is  atonic  to  begin  with.  It  is  difficult  to 
determine  in  most  cases  which  is  to  be  regarded  as  the  primary  condition. 
The  fact  that  atony  of  the  bladder  is  rarely  met  with  in  women  would  suggest 
that  in  the  great  majority  of  cases  mechanical  obstruction  from  enlargement 
f)f  the  prostate  is  to  be  regarded  as  the  primary  factor  in  the  production  of 
the  disease. 

Symptoms. — When  this  condition  comes  on  slowly  as  the  result  of  ad- 
vancing years,  the  patient  usually  finds  that  the  urine  escapes  in  a  dribbling 
manner  ;  that  there  is  some  difficulty,  and  at  last  an  impossibility,  in  empty- 
ing the  bladder  completely ;  that  there  is  not  that  forcible  ejection  of  the  last 
drops  of  urine  that  is  characteristic  of  a  healthy  tone  in  the  organ  ;  at  the 
same  time,  there  is  not  unfrequently  a  tendency  to  the  dribbling  away  of  a  few 
drops  towards  the  end  of  the  emission  of  urine,  and  after  its  apparent  oessa- 
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tion.  The  patient  feels  a  desire  to  pass  water  more  frequently  than  usual. 
He  cannot  retain  his  urine  for  more  than  an  hour  or  two — is  often  disturbed 
during  the  night,  and  if  he  does  not  at  once  obey  the  impulse,  is  apt  to  wet 
his  clothes.  This  frequent  desire  to  pass  water  is  due  to  the  bladder  never 
emptying  itself,  a  certain  quantity — several  ounces — of  residual  urine  being 
left  behind  ;  by  the  addition  of  a  small  quantity  the  bladder  becomes 
overloaded,  and  the  desire  to  micturate  is  felt.  Temporary  relief  is  afforded, 
but  as  secretion  continues  the  bladder  soon  fills  up  again,  aud  so  the  process 
goes  on.  When  complete  retention  occurs,  whether  this  take  place  gradually 
or  suddenly,  the  bladder  slowly  enlarges,  rising  out  of  the  pelvis  into  the  ab- 
domen, stretching  up  into  the  hypogastric  region,  reaching  even  as  high  as 
the  umbilicus.  On  examining  the  lower  part  of  the  abdomen,  the  organ  will 
be  felt  hard,  elastic,  rounded,  and  pyriform  in  shape,  projecting  above  the 
pubes,  and  feeling  much  like  an  enlarged  uterus.  In  this  situation,  also,  per- 
cussion will  elicit  a  dull  sound  ;  and  on  exploring  the  part  through  the  rectum, 
the  bladder  will  be  found  to  project  in  this  dii'ection  also  ;  and  on  tapping 
with  the  fingers  above  the  pubes,  fluctuation  may  be  felt  through  the  wall  of 
the  gut. 

The  distension  of  the  bladder  is  sometimes  so  very  gradual  and  slow,  that 
the  over-distended  organ  has  been  mistaken  for  an  abdominal  tumour.  No 
pain  and  but  little  inconvenience  is  felt ;  the  urine  dribbles  away  ;  but  at  tlie 
end  of  two  or  three  months  the  over-distended  bladder  is  felt  as  a  large,  firm, 
elastic,  and  rounded  tumour,  stretching  up  to  and  perhaps  above  the  umbilicus. 
(Edema  of  the  legs  may  occur  from  its  pressure  on  the  ihac  veins. 

Atony  of  the  bladder  is  a  sufficient  cause  for  incomplete  retention  of  urine. 
But  it  does  not  appear  to  be  adequate  to  explain  the  complete  retention  with 
distension  of  the  bladder  that  is  commonly  seen.  For  this  to  occur  there 
must  be  some  mechanical  obstacle,  however  slight,  to  the  outward  flow  of  the 
urine — contraction  of  the  neck,  or  a  congested  or  enlarged  prostate.  Could 
comiilete  retention  occur  from  a  merely  atonic  bladder,  we  should  meet  with 
it  as  fi'equently  in  women  as  in  men.  It  is  the  mechanical  obstacle  at  the 
neck  of  the  male  bladder  which  intensifies  the  effects  of  its  atony  and  leads  to 
the  complete  stoppage. 

After  the  bladder  has  once  become  distended,  the  retention  may  be  com- 
plete, but  it  more  commonly  happens  that  a  quantity  of  urine  continues  to 
dribble  out  of  it ;  in  fact,,  the  amount  that  escapes  in  this  manner  may  be 
very  considerable,  though  the  retention  continue  unrelieved.  This  releiition 
with  (Mhhling  is  a  condition  of  much  pi'actical  importance,  as  the  continued 
€scape  of  urine  may  lead  the  patient,  and  even  the  Surgeon,  to  overlook  tlie 
true  nature  of  the  disease  ;  the  more  so,  as  in  elderly  people  retention  slowly 
induced  often  occasions  but  little  inconvenience.  I  have  drawn  off  nearly  a 
gallon  of  urine  from  a  patient  in  whom  it  had  not  been  suspected  that  reten- 
tion existed,  in  consequence  of  the  continuance  of  this  dribbling.  In  women, 
retention  is  not  by  aaiy  means  so  common  as  in  men,  but  the  bladder  will 
sometimes  attain  an  enormous  size,  rising  as  high  as  the  umbilicus  ;  and  such 
large  bladders  have  been  tapped  under  the  supposition  of  the  tumour  being  an 
ovarian  cyst,  or  some  similar  growth.  I  once  Avitnessed  such  a  case  in  which 
the  Surgeon,  to  his  surprise,  on  tapping  the  tumour,  drew  off  a  quantity  of 
clear  and  healthy  urine,  instead  of  ovarian  fluid ;  fortunately  no  bad  effects 
followed.    This  retention  with  dribbling  occurs  in  consequence  of  the  bladder, 
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us  it  rises  out  of  the  pelvis,  elongating  its  neck  ;  and  as  the  body  becomes  bent 
forward  over  the  piibes  a  sharp  curve  or  angle  is  formed  at  the  junction  of  the 
neck  and  body  of  the  viscus,  through  which  a  small  stream  of  urine  continues 
to  dribble  away,  and  escapes  rather  by  its  own  gravity  than  by  any  expulsive 
effort  on  the  part  of  the  patient. 

Diagnosis.— Retention  from  Atony  can  easily  be  diagnosed  from  retention 
from  OMructmi.  In  the  former,  on  introducing  the  catheter  when  the 
patient  is  lying  on  his  back,  the  instrument  will  not  only  readily  enter,  but  the 
m-ine  will  simply  flow  out  in  a  slow  uniform  stream,  not  being  projected  in  a 
jet  by  the  contraction  of  the  walls  of  the  organ,  but  rising  and  falling  in 
obedience  to  the  respiratory  movements,  or  to  the  contractions  of  the  abdo- 
minal muscles.  In  retention  from  obstruction,  there  will  be  experienced  some 
difficulty  in  passing  the  instrument  at  some  one  point,  either  in  the  urethra  or 
prostate ;  and  when  once  it  is  introduced  into  the  bladder,  the  urine  will  escape 
in  a  free  and  far  projected  stream. 

Results.— The  habitual  retention  of  a  small  quantity  of  urine  in  an  atonic 
bladder  which  is  incapable  of  discharging  completely  the  whole  of  its  contents 
occurs  much  more  frequently  than  is  suspected.  The  quantity  thus  retained 
will  vary  from  an  ounce  to  half  a  pint :  the  patient  believing  that  he  has 
emptied  his  bladder.  The  existence  of  this  residual  urine  is  readily  determined 
by  telling  the  patient  to  try  to  empty  his  bladder.  He  thinks  he  has  done  so, 
but  the  introduction  of  a  catheter  will  prove  the  existence  of  retained  urine. 
This  condition  will  be  a  source  of  serious  inconvenience,  and  eventually  of 
disease,  to  the  patient.  In  consequence  of  the  bladder  never"  being  completely 
emptied,  there  will  be  frequent,  sudden,  and  almost  irresistible  calls  to  pass 
urine,  so  as  to  simulate  irritability  of  the  bladder.  The  retained  urine  becomes 
offensive,  ammoniacal  or  fishy  in  odour,  and  mixed  with  mucus  or  muco-pus. 
The  constituents  of  the  urine  become  re-absorbed  or  are  not  excreted,  derange 
the  health,  give  rise  to  impaired  nutrition,  and,  being  eliminated  by  the  skin, 
irritate  it  and  occasion  intractable  forms  of  skin-disease.  I  have  seen  chronic 
eczema  of  the  most  inveterate  character  produced  in  this  way,  and  yield  to 
treatment  only  on  care  being  taken  to  keep  the  bladder  clear  and  free  from 
residual  urine. 

The  effects  of  retained  urine  and  of  retention  are  not  identical.  In  retained 
urine  the  general  health  suffers,  the  patient  becoming  slowly  poisoned  by  the 
inability  to  get  rid  of  an  excretion.  In  retention  the  danger  is  more  imme- 
diate and  directly  dependent  on  the  liability  to  secondary  disease  of  the  bladder 
and  kidneys.  Subacute  cystitis,  followed  by  low  fever,  will  come  on  as  the 
result  of  the  continued  over-distension  of  the  bladder.  The  symptoms  are  such 
as  are  described  at  p.  966  as  being  indicative  of  urinary  fever.  The  patient 
suffers  from  chills  and  small  rigors,  followed  by  depression  and  low  spirits. 
Fever  of  a  typhoid  type  comes  on,  with  brown  tongue,  occasional  retchings, 
mild  dehrium,  and  great  prostration  of  strength.  This  condition  occurring 
in  an  aged  man  long  suffering  from  atony  of  the  bladder,  with  most  probably 
an  unsound  state  of  the  kidneys  secondary  to  this,  is  commonly  fatal.  It  is 
thus  that  chronic  retention  from  bladder-atony  destroys  life,  not  by  ulceration 
of  the  organ  or  by  extravasation  of  urine,  which  does  not  occur  in  these  cases 
as  in  other  forms  of  more  acute  retention. 

Treatment. — Atony  of  the  bladder,  except  in  the  few  cases  that  arise  from 
a  single  over-distension,  is  an  incurable  affection.    It  is  dependent  upon  senile 
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changes  in  the  viscus  of  an  organic  character  that  may  be  relieved  but  cannot 
be  remedied.  The  great  danger  in  this  state  arises  from  the  retained  urine, 
even  though  retention  be  by  no  means  complete.  So  long  as  this  residual 
urine  is  in  small  quantity  no  harm  results.  Even  when  it  accumulates  so  as 
to  amount  to  several  ounces,  it  may  give  rise  to  no  symptom  beyond  frequency 
of  micturition.  Sooner  or  later,  however,  the  over-distension  causes  some  irri- 
tation of  the  bladder,  and  the  urine  becomes  cloudy  from  excess  of  mucus. 
Decomposition  of  the  retained  mine  then  frequently  takes  place,  either  from 
extension  of  decomposition  down  the  urethra  or  after  the  passage  of  instru- 
ments, as  already  described.  It  must  not  be  supposed  that  mere  retention  of 
a  small  quantity  of  urine  after  each  act  of  micturition  is  sufficient  in  itself  to 
cause  decomposition.  Nothing  is  more  common  than  to  find  patients  who 
have  not  emptied  their  bladders  for  many  months,  and  yet  whose  urine  is 
perfectly  normal  in  every  respect.  The  statement  sometimes  made  that  de- 
composition never  takes  place  till  after  an  instrument  has  been  passed,  is, 
however,  not  accurate,  although  in  the  great  majority  of  cases  the  mine  becomes 
ammoniacal  only  after  surgical  interference.  When  this  takes  place  all  the 
symptoms  of  chi'onic  or  subacute  cystitis  set  in.  Febrile  disturbance  of  the 
type  of  chronic  septic  poisoning  sets  in,  and  death  may  follow.  This  is  more 
especially  likely  to  happen  when  the  kidneys  are  affected  by  chronic  interstitial 
nephritis,  which,  as  already  pointed  out  (p.  957),  is  a  common  result  of  pro- 
longed over-distension  of  the  bladder. 

The  primary  object  of  all  treatment  in  ordinary  uncomplicated  senile  atony 
of  the  bladder  is  to  free  the  patient  from  the  residual  mine,  which  he  is  no 
longer  able  to  expel.  This  can  be  done  only  by  the  use  of  the  catheter,  and 
it  is  the  duty  of  the  Surgeon  to  teach  the  patient  how  to  use  this  instrument 
for  himself,  so  that  at  all  times  he  may  be  the  master  of  bis  omi  situation,  and 
relieve  himself  when  necessary. 

The  commencement  of  "  catheter-life,"  as  it  has  been  appropriately  termed 
by  Sir  Andrew  Clark,  is  an  important  period  in  a  man's  existence.  For  when 
once  the  use  of  the  instrument  has  been  begun,  it  can  rarely  be  discontinued. 
Hence  it  is  well  not  to  begin  it  unnecessarily  early.  But  it  is  of  at  least  equal 
importance  not  to  fall  into  the  opposite  eiTor  of  delaying  its  use  too  long,  lest 
the  residual  urine  be  allowed  to  accumulate  to  such  an  extent  as  to  become  a 
source  of  discomfort  to  the  patient,  of  injury  to  his  general  health,  and  of 
danger  by  inducing  septic  cystitis  and  all  its  concomitant  evils. 

The  use  of  the  catheter  in  cases  of  atony  of  the  bladder  for  the  removal  of 
residual  urine  is  a  very  simple  business,  and,  if  the  kidneys  be  sound  and  the 
most  ordinary  precautions  taken,  is  unattended  by  any  danger.  The  safest 
catheter  to  use  is  a  soft  one.  The  simple  soit  red  rubber  catheter  will  often 
pass  with  ease,  and  is  then  by  far  the  best  instrument  to  use.  i\reta]lic 
instruments  need  not  be  used  by  the  Surgeon,  and  should  never  be  employed 
by  the  patient  himself.  The  ordinary  elbowed  prostatic  catheter,  or  the 
conical  one  with  a  bulbous  end  of  medium  size,  will  be  found  most  con- 
venient if  the  rubber  instrument  will  not  pass.  This  should  be  passed  whilst 
the  patient  is  standing  up,  with  every  possible  care  and  gentleness.  The 
instrument  should  be  lubricated  with  an  antiseptic  oil.  After  and  before  use 
the  instrument  nmst  be  washed  in  cold  carbolized  water,  so  that  all  chance 
may  be  avoided  of  fermentative  material  being  carried  into  the  bladder,  and 
thus  leading  to  putrefaction  of  the  urine.    At  first  it  may  be  quite  sufiicieut 
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if  the  residual  urine  is  drawn  off  every  tliird  or  second  day.  After  a  time  this 
will  be  required  once  or  twice  daily.  Until  the  patient  becomes  accustomed 
to  the  use  of  the  catheter  all  unnecessary  exertion,  fatigue,  and,  above  all, 
chills,  should  be  most  carefully  avoided.  When  once  the  habit  has  been 
estabhshed,  these  precautions  may  be  relaxed,  provided  there  is  no  evidence  of 
renal  disease,  and  the  urme  continues  clear  and  healthy. 

The  catheter  must  not  be  retained,  lest  it  occasion  subacute  cystitis.  If,  as 
often  happens  in  senile  atony,  the  prostate  is  somewhat  enlarged,  care  must 
be  taken  that  the  catheter  really  enters  the  bladder,  and  that  the  dilated 
prostatic  urethra  be  not  alone  emptied.  The  weight  of  the  residual  urme 
causes  the  fundus  of  the  bladder  to  pouch  behind  the  prostate.  Tliis  pouch 
must  be  thoroughly  emptied  by  slowly  withdrawing  the  catheter  when  the 
body  of  the  bladder  has  been  drained.  Should  subacute  cystitis  come  on,  with 
decomposition  of  urine,  during  the  treatment,  the  bladder  must  be  washed  out 
after  being  emptied,  with  antiseptic  lotions  of  the  permanganate  of  potash, 
quinine,  or  iodoform. 

When  once  a  bladder  has  become  atonic  in  advanced  age,  it  never  com- 
pletely recovers  its  contractility.  The  regular  use  of  the  catheter  becomes 
imperative,  and,  by  takmg  off  the  habit  of  retention  and  of  overloading  of  the 
bladder,  it  may  do  much  to  restore  the  normal  contractility,  in  some  degree  at 
least.  When  once  fairly  estabhshed,  "  catheter-life  "  may  continue  for  many 
years  without  discomfort  or  appreciable  danger. 

No  medicines  are  of  any  special  service  in  these  cases.  The  general  health 
must  be  attended  to  on  ordinary  principles  ;  and  it  must  not  be  forgotten  that 
one  great  difficulty  and  source  of  disease  in  advancing  years  is  for  the  system 
to  rid  itself  of  its  excreta — to  clear  away  its  own  ashes — from  organs  and 
tissues,  and  that  the  residual  urine  found  in  an  atonic  bladder  is  but  one, 
though  possibly  the  most  obvious  evidence  of  this  lack  of  power. 

The  treatment  of  that  form  of  atony  of  the  bladder,  which  arises  in  younger 
subjects,  as  the  effect  of  gonorrhoeal  cystitis  or  stone  in  the  bladder,  consists 
in  the  daily  use  of  the  catheter  with  the  same  precautions  that  are  to  be 
adopted  in  cases  of  senile  atony.  Nux  vomica  may  possibly  be  of  use  in  some 
cases.  Whenever  the  urine  becomes  turbid  or  offensive,  antiseptic  injections 
must  be  used  to  clear  the  bladder.  All  this  the  patient  may,  in  most  cases, 
be  readily  taught  to  do  for  himself.  Wlien  once  he  has  acquired  the  art  of 
auto-catheterism,  he  may  pursue  the  ordinary  business  of  life  with  comfort 
and  without  peril.  But  he  must  never  relax  his  care  of  himself,  lest  subacute 
cystitis  may  come  on,  or  phosphatic  deposits  form  in  the  bladder. 

Incontinence  of  Urine. — This  term  is  usually  applied  to  all  cases  in 
which  the  urine  is  passed  involuntarily.  It  occurs  in  three  forms  : — 1.  Pas- 
sive incontinence  in  which  the  urine  dribbles  away  as  fast  as  it  is  secreted, 
the  bladder  remaining  empty.  2.  Distension  of  the  bladder  with  overflow. 
3.  Active  incontinence,  in  which  the  bladder  is  emptied  involuntarily  at  short 
intervals  by  its  own  contraction. 

Passive  Incontinence  arises  most  commonly  from  paralysis  of  the  neck 
of  the  bladder,  from  disease  or  injury  of  the  spinal  cord.  It  is  occasionally 
met  with  in  children  from  causes  that  are  not  clearly  ascertained.  Oiviale 
states  that  it  has  been  known  to  arise  from  impaction  of  a  calculus  in  the 
neck  of  the  bladder  in  such  a  way  as  to  prevent  its  closing,  and  yet  to  leave 
sufficient  room  for  the  urine  to  pass.    Very  rare  cases  have  been  recorded 
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occurriug  in  later  life  in  which  it  was  due  to  enlargement  of  the  lateral  lobes 
of  the  prostate,  with  a  middle  lobe  situated  between  them  in  such  a  way  as  to 
keep  them  apart,  and  yet  not  to  block  the  passage  from  the  bladder.  In 
tubercular  disease  of  the  prostate,  with  extensive  destruction  of  the  gland, 
complete  incontinence  may  occur.  Passive  incontinence  is  occasionally  met 
with  in  women,  as  the  result  of  dilatation  of  the  urethra  for  the  removal  of 
stone. 

2.  Distension  of  the  Bladder  with  Overflow,  as  it  is  termed  by 
Thompson,  may  be  due  to  atony  of  the  bladder  (p.  1092),  or  to  enlargement 
of  the  middle  lobe  of  the  prostate.  The  effects  of  atony  in  causing  overflow 
of  urine  have  ah'eady  been  described  ;  overflow  from  prostatic  disease  will  be 
described  subsequently.  It  is  of  the  utmost  importance  that  this  condition 
should  be  distinguished  from  true  incontinence. 

?>.  Active  Incontinence  is  met  with  most  frequently  in  children,  and  is, 
as  a  rule,  not  constant,  occurring  only  at  night.  It  occurs  almost  exclusively 
in  boys.  It  seems  to  arise  in  some  cases  from  the  patient  losing  command 
over  the  sphincter  during  sleep,  as  soon  as  a  small  quantity  of  urine  has 
accumulated  behind  it.  This  troublesome  condition  may  last  to  adult  life, 
and  is  a  source  of  great  misery  and  discomfort.  In  children  it  is  in  many 
cases  sympathetic,  being  dependent  on  the  iiTitation  of  a  tight  foreskin,  of 
worms  in  the  rectum,  or  of  a  polypus.  In  other  cases  it  may  be  merely  a 
symptom  of  stone  in  the  bladder.  In  strumous  children,  noctm-nal  incon- 
tinence may  be  produced  by  the  irritation  of  urine  containing  uric  acid 
crystals.  AU  these  conditions  must  be  carefully  sought  for  in  every  case,  and 
removed  if  possible. 

Treatment. — In  true  incontinence  little  can  be  done  beyond  providing  the 
patient  with  a  proper  india-rubber  urinal,  Avhich  can  be  worn  day  and  night. 
The  treatment  of  overflow  consists  solely  in  the  periodical  use  of  the  catheter 
(p.  1094).  In  nocturnal  incontinence  of  children,  if  it  be  not  connected  with 
some  evident  source  of  local  irritation,  which  should  then  be  removed,  the 
administration  of  tonics  will  be  found  useful— either  quinine  or  the  tincture 
of  perchloride  of  iron,  alone  or  conjoined  with  tincture  of  cantharides.  If 
there  be  irritation  of  the  mucous  membrane  of  the  bladder,  the  administration 
of  alkalies,  in  conjunction  with  a  tonic,  as  the  potassio-tartrate  of  iron,  or  a 
little  copaiba  mixed  with  honey,  will  be  found  veiy  serviceable.  Cold  spong- 
ing, light  clothing  at  night,  and  means  calculated  to  break  the  habit,  such  as 
waking  the  child  at  the  time  at  which  it  generally  occurs,  changing  In's 
position  in  bed,  &c.,  should  not  be  omitted.  Of  all  remedies  for  incontinence 
of  urine  in  children,  belladonna  is  the  most  successful.  Ringer  advises  it  to 
be  given  in  full  doses  ;  from  10  to  20  minims  of  the  tincture  three  times  a 
day. 

Hysterical  Retention  and  Incontinence  of  Urine  not  unfrequcntly 
occur  in  nervous  girLs,  and  require  to  be  treated  by  anti-hysterical  remedies, 
amongst  which  preparations  of  perchloride  of  iron,  either  alone  or  with 
valerian,  will  be  found  most  useful.  (\)ld  douclics  arc  also  of  great  service. 
In  cases  of  hysterical  retention,  it  may  sometimes  be  necessary  to  use  the 
catheter  ;  but  in  such  circumstances  it  is  well  not  to  employ  this  instrument 
too  frequently,  iis  the  patients  are  apt  to  get  into  the  habit  of  having  it  intro- 
duced, and  M'ill,  with  that  morbid  propensity  that  characterizes  hysteria,  con- 
tinue for  a  length  of  time  to  require  its  introduction.    If  left  to  themselves, 
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though  the  bladder  may  become  much  distended,  it  will  not  burst,  but  will 
probably  empty  itself  without  further  trouble,  particularly  if  the  patient  be  put 
into  a  tub  and  well  douched  over  the  hips  and  loins  with  cold  water.  In  some 
cases,  these  morbid  conditions  in  women  appear  to  be  connected  with  some 
local  irritation  about  the  urethra  or  uterus  ;  and  then  proper  treatment  must 
be  directed  to  these  organs  before  the  disease  can  be  removed. 

Painful  Conditions  of  the  Bladder. — The  bladder  may  be  the  seat  of 
severe  pain,  either  continuous  or  remittent,  without  any  disease  being  dis- 
cernible in  it  on  the  closest  examination  ;  the  pain  being  either  a  kind  of 
neuralgic  condition,  especially  occurring  in  hysterical  or  hypochondriacal 
patients  ;  or  else  being  sympathetic  with,  and  dependent  on,  disease  at  a 
distance,  as  in  the  kidneys,  uterus,  rectum,  &c.  At  the  same  time  it  must 
he  borne  in  mind,  that  the  secretion  of  acid  or  irritating  urine  will,  in  some 
individuals,  be  a  source  of  much  and  constant  suffering  ;  and  that  any  disease 
seated  about,  or  coming  into  contact  with,  the  neck  of  the  bladder,  as  tumour, 
stone,  &c.,  is  especially  apt  to  give  rise  to  severe  suffering,  and  will,  in  many 
cases,  be  accompanied  by  frequent  desire  to  micturate,  with  much  spasm  about 
the  part. 

tubeecIjE  op  the  bladder. 

Tubercular  Disease  of  the  bladder  appears  to  be  very  rarely  primary. 
It  is  usually  an  extension  from  similar  disease  of  the  kidney  and  ureter,  or  of 
the  prostate.  The  bladder  usually  presents  the  ordinary  appearances  of 
chronic  cystitis  ;  but,  in  addition  to  these,  ulcers  are  found  slightly  raised  at 
the  edge,  having  a  yellow  granular  surface,  and  situate  exclusively  near  the 
trigone.  The  symptoms  are  merely  those  of  chronic  cystitis,  and  often 
closely  resemble  those  arising  from  stone.  If  the  trigone  is  affected  there 
is  great  frequency  of  micturition,  with  severe  pain  before  and  after  the 
act.  The  urine  contains  pus,  usually  abundantly.  The  diagnosis  can  be 
made  only  by  the  co-existence  of  tubercular  disease  elsewhere,  more  espe- 
cially in  the  kidneys,  prostate  and  testicles.  Little  can  be  done  in  the  way 
of  treatment  beyond  washing  out  the  bladder  to  diminish  pain  and  the 
irritation  as  far  as  possible.  The  injection  of  iodoform  in  an  emulsion 
may  be  of  use.    Morphia-injections  may  give  great  relief. 

SACCULI    OF    THE  BLADDEH. 

Sacculi  have  already  been  mentioned  at  pp.  957,  1)91),  and  1084,  as  arising 
in  connection  with  over-distension  of  the  bladder  or  obstruction  to  the  escape 
of  urine  from  it.  These  are  of  small  size,  not  usually  exceeding  a  pigeon's 
egg.  They  arise,  as  already  described,  in  the  bladders  of  elderly  men  who 
have  suffered  from  severe  mechanical  obstacles  to  the  passage  of  the  urine,  in 
the  shape  of  stricture  or  enlarged  prostate,  are  associated  with  a  generally 
thickened  fasciculated  state  of  the  organ,  and  appear  to  be  the  result  of 
pressure  on  the  contained  urine  during  efforts  at  expulsion,  causing  extrusion 
of  the  mucous  and  serous  coats,  and  perhaps  of  the  thinned  muscular  coat  at 
some  points  of  least  resistance. 

Sacs  connected  with  the  bladder  are,  however,  occasionally  met  with,  the 
origin  of  which  can  hardly  be  explained  in  this  way.  These  may  be  single  or 
multiple,  and  may  attain  an  enormous  magnitude.    The  largest  I  have  seen 
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occurred  in  a  man  36  years  of  age,  otherwise  perfectly  healthy.    He  was 
admitted  into  University  College  Hospital,  and  was  under  the  joint  care  of 
Wilson  Fox  and  myself.     There  was  a  tense  elastic  tumour,  smooth  and 
rounded,  occupying  the  whole  abdomen  and  extending  into  the  pelvis,  so  as 
to  be  felt  through  the  rectum.    Had  it  occurred  in  a  woman,  the  disease 
would  probably  have  been  pronounced  ovarian.    The  tumour  had  existed  for 
six  months,  had  gradually  increased,  but  occasioned  no  uneasiness  except  by 
its  pressure-effects.    There  was  and  had  been  no  difficulty  in  passing  urine  or 
in  defecation.    The  tumour  was  aspirated  at  its  most  prominent  part,  and 
seven  pints  of  clear  urine  were  drawn  off.   The  patient  suddenly  became  faint, 
and  died  of  syncope.    On  examination  after  death,  two  enormous  sacs  were 
found  connected  with  the  bladder,  one  on  each  side,  by  a  rounded  opening 
that  would  admit  the  little  finger.    These  orifices  were  equidistant  from  the 
mesial  line,  and  about  an  inch  and  a  half  above  each  ureter.    The  sacs  were 
thin-walled,  composed  chiefly  of  mucous  membrane  and  peritoneum,  possibly 
having  scattered  muscular  fibres  in  their  composition  ;  both  were  emptied 
through  the  bladder  by  the  one  puncture.    The  ureter  on  each  side  was 
adherent  to  the  wall  of  the  sacculus  and  considerably  pressed  upon,  and  as  the 
result  of  this  the  pelves  of  the  kidneys  were  dilated  ;  the  pyramidal  portion  of 
the  kidney  was  absorbed  and  the  cortex  greatly  thickened  and  indurated  by 
chronic  interstitial  inflammation.    The  bladder  was  greatly  dilated  and  hyper- 
trophied,  its  mucous  membrane  was  opaque  and  white,  and  showed  no  signs  of 
old  or  recent  cystitis.    The  prostate  and  urethra  were  healthy,  and  no  source 
of  mechanical  obstruction  was  detected.     The  cause  of  the  condition  is 
extremely  obscure.    There  is  a  similar  specimen,  but  somewhat  less  marked 
in  the  museum  of  University  College  ;  the  sacculus  springs  from  the  same 
spot,  which  indeed,  from  comparison  with  other  specimens,  seems  to  be  the 
common  point  of  origin  of  all  saccuU  of  the  bladder  which  reach  any  con- 
siderable size. 

TUMOURS    OF    THE  BLADDER. 

Various  forms  of  tumour,  both  malignant  and  simple,  are  met  with  in  the 
bladder.  The  most  common  simple  growth  is  the  VilloTis  Tumour  or 
Papilloma.  It  consists  of  delicate  branched  processes  which,  when  the 
growth  is  immersed  in  water  float  out,  so  that  it  somewhat  resembles  a 
sea  anemone.  These  may  spring  from  a  narrow  base  forming  a  peduncu- 
lated mass,  or  spread  over  a  considerable  area  of  the  bladder  wall.  The 
base  from  which  they  arise  may  be  almost  level  with  the  surface  of  the 
bladder,  or  may  form  a  fleshy  mass  of  some  thickness.  Microscopic  exami- 
nation shows  that  each  papilla  is  composed  of  a  fine  capillary  loop,  surrounded 
by  an  extremely  delicate  connective  tissue,  in  some  parts  almost  homogeneous, 
with  numerous  rounded  or  spindle-shaped  cells  scattered  thi'ough  it.  The 
surface  is  covered  with  epithelium  of  tlie  same  character  as  that  of  the 
bladder  but  more  delicate.  The  cells  are  often  oval  or  fusiform,  and  are 
an-anged  in  several  layers.  Tliis  delicate  epithelium  separates  almost  im- 
mediately if  the  growth  is  put  in  water,  and  is  consequently  often  lost  in 
microscopic  specimens.  The  base  is  composed  of  loose  and  highly  vascu- 
lar connective  tissue.  These  tumours  almost  invariably  spring  from  some 
part  of  the  trigone;,  usually  near  the  orifice  of  one  ureter  or  the  meatus 
iatemus.    They  arc  usually  single,  but  occasionally  two  or  more  are  found. 
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Sir  Henry  Thompson  states  tliat  only  about  one  in  six  or  seven  are  dis- 
tinctly pedunculated,  the  great  majority  being  more  or  less  sessile.  When 
pedunculated,  the  pedicle  may,  in  rare  cases,  be  of  considerable  length, 
sometimes  an  inch  or  more. 

Other  simple  tumours  are  occasionally  met  with.  Thus  in  children  simple 
mucous  polypi  have  been  observed.  They  are  smooth  or  nearly  smooth  on 
the  surface,  and  composed  chiefly  of  myxoma-tissue,  similar  to  that  seeu  in 
the  simple  polypus  of  the  nose.  In  others  the  connective  tissue  basis  of  the 
t amour  was  so  firm  and  the  papillation  on  the  surface  so  imperfect  that  the 
growth  has  been  described  as  a  filiroma.  Probably  all  these  growths  are 
closely  related  to  each  other,  consisting  essentially  of  an  out-growth  from 
the  submucous  tissue  of  the  bladder.  Myomata  also,  or  tumours  containing 
non-striated  muscular  fibre  have  been  met  with  springing  from  the  wall  of 
the  bladder. 

Sarcoma  of  the  bladder  is  less  frequent  than  the  simple  growths,  but  is  not 
uncommon.  The  growth  is  composed  of  round  cells,  or  mixed  round  and 
spindle  cells,  and  is  papillary  on  the  surface.  The  distinction  between  this 
and  a  papilloma  with  a  thick  base  which  has  been  inflamed  is  not  easy  to 
make  out,  and  further  investigation  is  required  before  a  clear  separation  can 
be  made  between  these  tumours  ;  more  especially  as  all  new  growths  in  the 
bladder,  whether  simple  or  malignant,  tend  to  assume  a  papillary  form.  Sir 
Henry  Thompson  describes  tumours  which,  in  his  opinion,  occupy  a  place 
between  papilloma  and  sarcoma,  and  which  he  terms  "  transitional."  One 
tumour  removed  by  him  was  found  to  be  a  chondrifying  sarcoma. 

Symptoms. — Simple  tumours  of  the  bladder  occur  usually  in  youth  or  early 
middle  age.  The  earliest  symptom  in  all  forms  of  simple  tumour  is  hsemor- 
rhage.  At  first  it  is  small  in  amount  and  intermittent,  but  as  the  disease 
progresses  it  becomes  more  abundant  and  almost  constant.  The  characteristic 
sign  of  haemorrhage  from  a  villous  tumour  is  that  the  blood  is  not  uniformly 
mixed  with  the  urine,  but  comes  chiefly  towards  the  end  of  micturition,  some- 
times dropping  away  almost  pure  after  the  urine  has  ceased  to  flow.  The 
quantity  may  be  very  large,  and  clots  are  often  passed.  As  the  disease 
advances  frequency  of  micturition  and  the  general  signs  of  irritability  of  the 
bladder  may  make  their  appearance,  but  hsematuria  may  form  the  only 
symptom  for  many  months  or  even  years.  I  have  known  abundant  haematuria 
to  continue  for  many  years— for  twelve  or  fourteen— probably  from  a  papil- 
loma, without  deranging  the  general  health  to  so  great  an  extent  as  might  be 
expected  from  so  continuous  and  copious  a  loss  of  blood.  The  most  important 
sign,  and  one  which  should  always  be  persistently  sought  for,  is  the  passage  of 
recognizable  fragments  of  the  growth  in  the  urine.  But  Kttle  information  is 
gained  by  sounding  ;  occasionally  some  irregularity  may  be  felt,  but  its  nature 
and  outline  cannot  be  determined.  A  hollow  sound  may,  however,  return 
with  some  of  the  growth  in  its  eye,  and  thus  determine  the  nature  of  the  case. 
Profuse  hemorrhage,  after  sounding,  commonly  occurs,  but  is  not  suflRcient 
to  found  a  diagnosis  upon.  Examination  of  the  trigone  ft'om  the  rectum 
never  gives  any  infoimation  unless  the  tumour  be  very  large,  when  it  might 
possibly  be  recognized  by  pressing  firmly  above  the  pubes  at  the  same  time. 
Careful  examination  of  the  bladder  by  means  of  a  small  flat-bladed  lithotrite 
may  detect  the  presence  of  the  tumour,  as  in  the  first  case  recorded  by 
Thompson. 
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These  tumours  occasionally  become  encrusted  with  'pliosipliaik  matter, 
deposited  upon  them  by  the  urine,  and  then  they  will  resemble  still  more 
closely  a  calculus  wheu  the  bladder  is  sounded  ;  from  it,  however,  they  may 
be  distinguished  by  their  fixed  character,  and  by  the  impossibility  of  passing 
a  sound  around  them. 

If  the  disease  be  left  unrelieved  it  terminates  fatally  sooner  or  later,  some- 
times by  exhaustion  from  constant  loss  of  blood,  but  more  often  by  disease  of 
the  kidneys  induced  by.  the  obstruction  to  the  orifices  of  the  ureters  by  the 
growth,  or  by  septic  cystitis  extending  to  the  pelvis  of  the  kidney. 

The  Diagnosis  can  usually  be  made  by  attention  to  the  above  points  ;  but 
should  this  not  be  possible,  the  bladder  may  be  explored  in  the  following 
manner  as  practised  by  Sir  Henry  Thompson,  the  exploration  being  followed, 
if  possible,  by  removal  of  the  growth,  should  it  seem  suited  for  such  treatment. 
An  ordinary  curved  median  staff  is  first  passed  into  the  bladder,  and  the 
patient  is  tied  up  in  the  lithotomy  position.  The  Surgeon  then  introduces 
his  left  forefinger  into  the  rectum  and  feels  for  the  apex  of  the  prostate. 
He  then  takes  a. long  narrow-bladed  straight  bistoury,  and  makes  an  incision 
about  one  inch  and  a  quarter  long  in  the  middle  line  of  the  perinseum,  ter- 
minating about  three-quarters  of  an  inch  from  the  margin  of  the  anus.  The 
knife  is  then  turned  with  its  back  to  the  rectum  and  entered  near  the  lower 
end  of  the  superficial  incision.  Guided  by  the  finger  .in  the  rectum,  the  knife 
is  then  pushed  steadily  on  till  it  enters  the  groove  of  the  staff  near  the  apex  of 
the  prostate.  By  drawing  it  forwards  in  the  groove  the  membranous  part  of 
the  urethra  is  opened.  The  knife  may  now  be  withdrawn,  cutting  shghtly 
forwards  in  so  doing,  care  being  taken  not  to  wound  the  bulb  more  than  can 
possibly  be  avoided.  Sir  H.  Thompson  then  introduces  a  blunt  gorget-hke 
director  with  a  beak  to  run  in  the  groove.  An  ordinary  long  steel  director, 
or  a  long  probe,  may  be  used  instead  if  this  instrument  be  not  at  hand.  The 
staff  being  withdrawn,  the  finger  is  gently  pushed  along  the  director  into  the 
bladder.  The  operation  is,  in  fact,  nothing  more  than  the  ordinary  median 
operation  for  Hthotomy  as  performed  by  Allarton.  The  patient  must  at  this 
time  be  brought  to  a  condition  of  thorough  muscular  relaxation  under  the 
anaesthetic.  The  Surgeon  standing  up  presses  on  the  bladder  from  above  the 
pubos  with  his  left  hand,  while  he  systematically  examines  every  part  of  its 
walls.  This  method  of  examining  the  bladder  is  impracticable  in  veiy  fat 
subjects  and  in  cases  of  great  enlargement  of  the  prostate.  The  latter  obstacle 
would,  of  course,  be  ascertained  by  examination  through  the  rectum.  In 
such  cases  if  the  bladder  is  examined  at  all  it  must  be  by  suprapubic  cysto- 
tomy. Should  a  papilloma  be  found,  the  exploratory  incision  will  serve  for 
its  removal.  Sliould  there  be  no  papilloma,  the  method  of  examination  will 
determine  the  condition  of  the  interior  of  the  bladder,  the  presence  or  not  of 
malignant  disease,  or  of  encysted  calculus,  and  if  none  of  these  are  present, 
will  serve  as  an  opening  through  which  drainage  may  be  maintained  for  a  few 
days  in  the  hope  of  relieving  the  irritability  or  chronic  inflammation  from 
which  the  patient  is  suffering. 

In  females  the  bladder  is  easily  explored  by  dilatation  of  the  urethra  and 
introduction  of  the  forefinger,  a  proceeding  which,  as  a  rule,  is  not  even 
followed  by  incontinence  of  urine. 

The  Treatment  of  simple  tumoni-s  of  the  bladder  was  up  to  a  recent  period 
of  the  most  unsatisfactory  character,  Surgeons  usually  contenting  themselves 
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with  attempting  to  restrain  the  hasmorrhage  by  means  of  gallic  acid  and  similar 
astringents.  Operative  means  were  seldom  employed.  It  is  trae  that  Civiale 
removed  a  small  growth  situated  near  the  neck  of  the  bladder  by  seizing 
and  twisting  it  off  with  a  lithotrite.  "Warner  removed  a  tumour  of  this  kind 
the  size  of  an  egg  from  the  bladder  of  a  woman  after  dilating  the  urethra. 
Billroth  removed  a  tumom-  from  the  bladder  of  a  boy  which  proved  to  be 
in  parts  a  myo-sarcoma,  in  others  a  myo-carcinoma.  It  was  as  large  as  the 
fist,  and  had  a  pedicle  which  appeared  to  be  connected  with  the  muscular 
coat.  The  operation  consisted  of  cystotomy  by  the  ordinary  lateral  operation. 
But  as  the  tumour  was  too  large  to  be  got  away  through  the  perinaeum,  the 
bladder  was  opened  above  the  pubes  by  a  free  transverse  cut.  The  tumour 
was  then  torn  away  by  the  finger,  and  the  pedicle  cut  across  with  a  knife 
guarded  by  the  finger.  The  pacient  did  well.  Humphry  in  1877  operated  on 
a  boy  who  had  a  tumour  in  the  bladder  causing  dysuria  and  ha3morrhage. 
He  opened  the  bladder  by  lateral  cystotomy  through  the  peringeum,  and 
removed  the  tumour  with  forceps  and  the  finger-nail.  It  proved  to  be  a 
fibro-sarcoma.  The  patient  made  a  good  recovery.  Volkmann  and  Marcacci 
both  performed  suprapubic  cystotomy  for  the  removal  of  vesical  myomata, 
but  with  fatal  results.  In  1881,  Ransvhoff  of  Ohio,  removed  a  tumour  as 
large  as  a  small  peach  growing  from  the  posterior  wall  of  the  bladder.  The 
operation  he  practised  was  lateral  cystotomy  ;  the  tumour  was  then  scraped 
away  by  means  of  one  of  Volkmann's  sharp  spoons.  The  patient  recovered 
after  a  tedious  convalescence. 

To  Sir  Henry  Thompson  is  due  the  merit  of  having  placed  the  operation  on 
a  more  definite  basis.  His  operation  consists  in  opening  the  urethra  and  in- 
serting his  finger  as  above  described,  feeling  for  the  tumour,  and  then  re- 
moving it  by  forceps  specially  designed  by  himself,  by  which  it  is  seized  and 
crushed  or  torn  away  from  the  mucous  membrane.  His  earlier  operations 
were  all  performed  in  this  way,  a  perinseal  incision  only  being  made,  but  in- 
creasing experience  has  convinced  him  that  this  method  is  only  adapted  to  the 
simple  pedunculated  growths  of  very  moderate  size.  If  the  digital  exploration 
shows  a  tumour  of  some  size,  he  immediately  performs  suprapubic  cystotomy, 
pushing  the  bladder  up  with  a  large  sound  passed  through  the  wound.  The 
fact  that  all  but  the  simplest  growths  require  suprapubic  cystotomy  for  their 
removal,  would  suggest  that  in  those  cases  in  which  the  diagnosis  of  tumour  is 
certain,  the  perineal  incision  is  a  needless  complication,  and  S.  Jones,  Bennett 
May,  in  this  country,  and  von  Bergmann,  Guyon,  Dittel,  and  others  on  the 
Continent,  have  advocated  and  successfully  practised  the  immediate  performance 
of  the  high  operation.  Even  for  small  pedunculated  growths  this  operation  is 
probably  safer  for  those  whose  experience  is  limited,  as  in  it  the  forceps  can  be 
guided  by  sight  and  touch,  whereas  by  the  perinfeal  method  it  is  more  or  less 
of  a  snatch  in  the  dark.  Increasing  experience  has  moreover  shown  that  the 
suprapubic  incision  is  little  if  at  all  more  dangerous  than  the  perinatal. 

In  removing  tumours  by  the  suprapubic  method  the  bladder  is  opened  in 
the  same  way  as  in  the  high  operation  for  stone.  Each  side  of  the  incision 
in  the  bladder  must  be  held  well  up  by  tenacula,  or,  better,  by  a  stitch  passed 
through  the  coats.  The  cavity  must  then  be  gently  cleaned,  cither  with  a 
small  piece  of  sponge,  or  by  running  a  stream  of  boracic  lotion  through  it. 
Great  gentleness  must  be  used  in  doing  this,  as  if  the  tumour  be  made  to 
bleed  it  is  practically  impossible  to  see  anything.    If,  however,  the  bladder 
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can  be  cleaned  without  hgemorrhage,  its  cavity  may  be  illuminated  by  means  of 
a  lamp  and  mirror,  or,  better  still,  by  a  small  incandescent  electric  lamp 
passed  into  it.  As  a  rule,  however,  the  blood  obscures  everything,  and  the 
Surgeon  must  be  guided  by  feeling  the  growth.  It  may  be  removed  by 
Thompson's  forceps,  or  by  an  ecraseur.  In  some  cases  the  galvanic  ecraseur 
has  been  used.  If  scissors  are  used  the  bleeding  is  very  free.  If  the  growth 
is  sessile  and  widely  dilfused  it  may  be  scraped  away  with  a  sharp  spoon,  but 
this  is  hardly  likely  to  produce  any  lasting  benefit,  except  in  those  rare  cases 
of  diffuse  simple  papillary  growths,  scarcely  deserving  the  name  of  tumours. 
If  the  bleeding  is  very  severe  it  may  be  arrested  by  pressure  with  a  sponge,  or 
by  cold,  or  hot  water.  Strong  chemical  styptics  should  be  avoided,  as  they 
may  cause  serious  cystitis. 

The  after-treatment  of  the  case  is  the  same  as  in  suprapubic  lithotomy. 

Further  experience  is  still  required  before  the  best  method  of  removing 
tumours  of  the  bladder  can  be  finally  determined.  The  perinseal  incision  is 
doubtless  the  easier  and  probably  the  less  dangerous  method  of  getting  to  the 
tumour,  but  the  suprapubic  affords  much  greater  facilities  for  removing  it 
and  has  the  great  advantage  of  making  it  possible  to  apply  direct  means  for 
arresting  liEemorrhage  if  necessary. 

In  the  female,  dilatation  of  the  urethra  is  so  simple  a  proceeding  that  it 
should  always  be  done  before  any  further  operation  is  undertaken. 

The  results  of  the  removal  of  simple  villous  tumom's  of  the  bladder  have 
been  on  the  whole  very  satisfactory.  In  aU  other  forms  of  tumom-  recurrence 
has  very  frequently  occurred.  The  operation  has  been  directly  fatal  in  a 
small  proportion  of  cases. 

Cancer  of  the  Bladder. — The  bladder  is  not  a  common  seat  of  primary 
cancer  ;  it  is  more  often  implicated  by  the  extension  of  malignant  disease  from 
some  neighbouring  part,  as  the  rectum  or  uterus.  According  to  Walshe,  it 
never  appears  before  the  fortieth  year.  The  form  of  cancer  occiu-ring  in  the 
bladder  as  a  primary  disease  is  squamous  epithelioma.  Scirrhus  is  said  to 
have  been  met  with,  but  most  probably  it  commenced  in  the  prostate  and  not 
in  the  bladder  itself.  EpitheUoma  of  the  bladder  often  commences  on  the 
posterior  surface,  extending  secondarily  to  the  trigone.  The  ulcerating  surface 
of  the  tumour  occasionally  becomes  encrusted  with  phosphatic  deposit,  and 
sometimes  a  phosphatic  calculus  may  form  in  the  diseased  bladder,  and  thus 
add  greatly  to  the  intense  pain  that  usually  attends  this  affection.  The 
Symptoms  it  gives  rise  to  are  intense  dysuria,  with  discharge  of  blood, 
and  viscid  mucus,  in  which  fragments  of  the  tumour  may  be  found.  No 
conclusion  of  any  kind  can  be  drawn  from  single  cells  ;  it  is  only  when  a 
distinct  group  of  cells  is  found,  possibly  attached  to  a  portion  of  stroma,  that 
any  opinion  can  be  fonned  as  to  their  source.  In  a  case  under  the  care  of 
Berkeley  Hill,  the  nest-like  arrangement  of  the  epitlielial  cells  was  recognized 
in  some  fragments  passed  in  the  urine.  Sir  H.  Thompson  states  that  the 
diagnosis  of  cancer  from  simple  tumours  may  be  made  by  the  age  of  the 
patient,  and  by  the  fact  that  pain  and  frequency  of  micturition  appear  early, 
often  before  the  blood.  In  simple  tumours,  blood  is  the  first  symptom, 
preceding  pain,  often  by  many  months.  The  rapid  progi'ess  of  the  disease, 
and  the  intensity  of  the  patient's  sufferings,  differ  widely  from  the  slow 
progress  and  slight  discomfort  caused  by  simple  tumours  during  the  early 
period  of  their  development.    Cancer  of  the  bladder  frequently  causes  a 
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tumour  which  can  be  felt  from  the  rectum  ;  simple  tumours  practically  never 
do  and  for  this  reason  Sir  Henry  Thompson  lays  down  the  law  that  if  the 
tumour  can  be  felt  from  the  rectum  it  is  not  a  case  to  operate  on  except  for 
the  purpose  of  relieving  suffering  by  perineal  drainage. 

When  secondary  to  rectal  cancer,  a  communication  will  usually  have  been 
established  between  the  two  cavities  through  which  flatus  and  fseces  pass  into 
the  bladder,  and  thus  greatly  aggravate  the  patient's  sufferings. 

The  Treatment  of  cancer  of  the  bladder  must  necessarily  be  merely 
paUiative  in  all  but  a  few  exceptional  cases.  Morphia  hypodermically 
administered,  the  frequent  use  of  the  catheter,  with  disinfectant  injections, 
possibly  di-ainage  of  the  bladder  through  a  median  perineal  section,  and,  in 
those  cases  that  are  secondary  to  rectal  cancer,  colotomy,  constitute  the  main 
elements  of  the  treatment.  The  possibility  of  removing  a  portion  of  the  wall 
of  the  bladder  has,  however,  been  demonstrated  by  numerous  experiments  on 
animals,  and  by  operations  on  the  human  subject.  In  1885,  Sounenbm'g, 
of  BerHn,  removed  two-thirds  of  the  bladder  wall,  opening  the  peritoneum  in 
so  doing.  He  sutured  the  peritoneum  accurately,  but  was  unable  to  close  the 
walls  of  the  bladder,  and  yet  the  woman  survived  one  month,  dying  of 
exhaustion.  In  the  same  year,  Antal,  of  Buda  Pesth,  successfully  removed 
about  one-third  of  the  bladder  without  wounding  the  peritoneum,  which  had 
to  be  stripped  off  part  of  the  portion  removed.  Such  proceedings  can, 
however,  rarely  be  possible. 

HiEMATURIA. 

The  admixture  of  blood  with  the  urine  may  usually  be  recognized  by  the 
colour  which  it  communicates  to  this  fluid.  If  the  blood  be  in  large  quantity, 
the  urine  will  be  dark  brown,  chocolate,  or  maroon-coloured,  and  will  stain  red 
the  bottom  of  the  utensil  or  a  piece  of  white  blotting-paper.  If  it  be  in  smaller 
quantity,  the  urine  will  be  brown  in  varying  shades — smoky,  or  having  some- 
thing of  the  aspect  of  thin  beef-tea  ;  in  other  cases  it  will  be  little  dis- 
coloured, but  will  deposit  a  red  or  brown  sediment  on  standing.  Under  the 
microscope,  blood-discs  may  be  detected  in  large  numbers.  Heat  coagulates 
the  blood  into  a  brownish-grey  deposit,  leaving  a  clear  supernatant  fluid. 
Microscopic  examination  should  never  be  neglected  in  doubtful  cases,  as  by 
that  means  small  traces  of  blood  may  be  certainly  recognized  ;  and,  moreover 
it  must  be  remembered  that  in  the  condition  known  as  hsematinuria  the  urine 
is  darkly  stained  with  blood-pigment,  but  contains  no  corpuscles.  The 
patient's  word  that  he  has  passed  blood  should  never  be  rehed  upon  too 
implicitly,  as  high-coloured  urine  depositing  uric  acid  or  urates  is  often 
ignorantly  supposed  to  contain  blood. 

Hsematuria  may  arise  from  a  constitutional  condition  or  from  a  local  cause. 
When  constitutional,  it  may  be  the  consequence  of  scurvy  or  purpura.  In 
these  cases  it  will  necessarily  be  associated  with  other,  and  jDrobably  marked, 
evidences  of  the  disease.  A  form  of  hasmaturia,  depending  on  the  presence  of 
a  parasite — the  Bilharzia  Immaiobia — is  prevalent  in  Africa,  and  has  been 
ably  investigated  by  Leuckart,  John  Harley,  Cobbold,  and  others. 

When  arising  from  local  causes,  hEematuria  is  a  symptom  of  disease  existing 
in  some  part  of  the  urinaiy  apparatus,  and  it  often  assumes  great  importance 
from  the  loss  of  blood  induced. 

SoTirces.— Hematuria  may  arise  from,  1,  the  Kidneys  ;  2,  the  Bladder  ; 
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8,  the  Prostate  ;  or  4,  the  Urethra  ;  and  from  each  source  several  distinct 
causes  will  produce  it. 

1.  Hemorrhage  from  tlie  Kidneys. — When  occurring  from  the  kidneys, 
the  bleeding  may  be  the  result  of  congestion,  acute  infliammatiou,  or  malignant 
disease  of  those  organs  ;  of  acute,  tubercular,  or  calculous  pyelitis  :  or  of 
passage  of  a  calculus  down  the  ureter.  The  most  certain  evidence  that  the 
blood  comes  from  the  kidney  is  the  presence  of  blood-casts  of  the  renal  tubules. 
The  renal  congestion  may  be  inflammatory  or  passive  ;  in  either  case  the  urine 
will  present,  after  the  discharge  of  blood  has  ceased,  evidences  of  chronic  renal 
disease  in  the  form  of  albumen,  pus,  or  casts  of  tubes.  When  the  hasmorrhage 
arises  from  renal  calculus,  either  stationary  or  descending,  the  symptoms  of 
that  morbid  condition,  described  at  p.  971,  Vol.  II.,  will  be  well  marked. 
Blood  from  the  kidney  does  not  often  appear  as  clots,  and  is  uniformly  mixed 
with  the  urine.  Blood-casts  of  the  ureter  have  been  seen  in  cases  of  very 
profuse  renal  haamorrhage  from  cancer  or  injury. 

2.  HEemorrhage  from  the  Bladder. — If  the  blood  proceed  from  the 
bladder,  it  may  be  the  result  of  congestion  of  the  mucous  membrane,  of  the 
irritation  of  a  calculus,  of  a  papilloma  or  other  vdlous  tumom-,  or  of  the  ulcera- 
tion of  mahgnant  disease.  When  it  depends  on  vesical  congestion,  there  will 
be  a  sensation  of  weight  in  the  region  of  the  bladder,  with  frequent  desu-e  to 
pass  urine ;  when  on  calculus,  the  special  symptoms  of  the  existence  of  stone 
will  be  present.  When  it  occurs  from  a  villous  tumour  at  the  neck  of  the 
bladder,  the  quantity  of  blood  lost  is  usually  very  great  and  the  haemorrhage 
persistent.  If  it  arise  from  malignant  disease,  the  discharge  of  pus,  and  of 
the  debris  of  the  ulcerating  tumour,  may  afford  evidence  of  the  soui-ce  of  the 
heemorrhage.  Blood  from  the  bladder  usually  is  most  abundant  towards  the 
end  of  mictm-ition,  especially  in  cases  of  tumour,  the  first  urine  that  passes, 
or  that  is  drawn  off  by  a  catheter,  being  pale  and  less  bloody  than  the  last, 
and  at  the  termination  nothing  but  blood  may  flow.  In  stone  and- cystitis  it 
is  more  often  uniformly  mixed  with  the  mine.  Irregular  masses  of  clot  are 
often  passed  when  the  haemorrhage  has  been  very  abundant. 

3.  Haemorrhage  from  the  Prostate. — If  the  prostate  be  the  som-ce  of 
haemorrhage,  the  discharge  may  be  occasioned  by  congestion  of  that  organ,  or 
by  its  ulceration,  simple  or  malignant.  In  these  cases,  exploration  by  the 
rectum  and  urethra  will  indicate  the  true  cause  of  the  bleeding.  The  blood 
usually  finds  its  way  back  into  the  bladder  rather  than  towards  the  penile 
urethra,  and  thus  may  appear  towards  the  end  of  micturition,  or  be  uniformly 
mixed  with  the  urine. 

4.  Haemorrhage  from  the  Urethra.— The  bleeding  may  arise  from 
simple  congestion  of  the  mucous  membrane,  from  inflammatory  irritation  of 
it,  or  may  follow  rupture  of  the  walls  of  the  canal,  cousequeut  on  injury  or  on 
the  introduction  of  instruments.  Blood  from  the  uretlira  usually  flows 
independently  of  micturition,  as  in  recent  injuries,  or  passes  with  the  first  few 
di-ops  of  urine.  It  may,  however,  occasionally  come  with  the  last  drops 
expelled.  This  is  by  no  means  uncommon  in  gonorrhoea,  or  in  cases  of  gleet 
dependent  upon  a  granular  condition  of  the  mucous  membrane  of  the  bulbous 
portion  of  the  urethra.  It  seems,  then,  to  be  due  to  the  contraction  of  the 
ejaculator  uringe  squeezing  a  drop  or  two  of  blood  from  the  inflamed  spot. 

Treatment.— The  treatment  of  haematuria  must  necessarily  have  reference 
to  its  cause.    When  it  depends  on  a  morbid  constitutional  state,  as  scurvy  or 
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malarial  poisoning,  the  treatment  of  the  disease,  of  which  the  hajmaturia^  is 
merely  a  symptom  or  an  effect,  must  be  conducted  on  ordinary  medical  prin- 
ciples. If  it  arise  fi'om  inflammatory  congestion  of  the  kidneys,  bladder,  or 
prostate,  cupping,  or  the  application  of  leeches  over  the  affected  part,  demul- 
cents, and  sahne  drinks,  will  be  most  efficacious  :  if  from  passive  congestion, 
sahne  purgatives,  followed  by  the  use  of  astringents,  will  speedily  induce  a 
cessation  of  the  btemorrhage.  The  astringent  that  exercises  the  most  marked 
influence  in  arresting  hsematuria,  when  that  condition  is  purely  passive,  is  un- 
doubtedly gallic  acid.  This  may  be  given  in  five  or  ten  grain  doses,  frequently 
repeated,  in  infusion  of  buchu  or  uva  ursi. 

Sometimes  the  bladder  becomes  distended  by  a  large  soft  coagulum,  filling 
up  its  interior,  and  causing  it  to  reach  to  the  umbihcus,  forming  a  rounded 
solid  tumour,  like  a  gravid  uterus.  In  such  circumstances,  the  largest  catheter 
that  can  be  introduced  must  be  passed,  and  the  syringe  of  an  aspirator  adapted 
to  it.  By  this  means  the  blood,  even  when  coagulated  into  a  single  large  clot 
filling  the  whole  bladder,  may  be  easily  removed,  and  thus  a  comphcation 
formerly  most  troublesome  to  the  Surgeon  and  agonizing  to  the  patient  is 
overcome  without  the  slightest  difficulty.  The  evacaator  used  in  lithotrity 
would  answer  the  purpose  equally  well.  If  these  instruments  be  not  at  hand, 
the  fluid  contents  of  the  bladder  must  be  drawn  off  by  a  large  catheter,  and  the 
more  solid  portions  broken  down  and  washed  away  by  the  injection  of  one  of 
the  antiseptic  solutions  recommended  for  cleaning  the  bladder  in  chronic 
cystitis  (p.  1086).  Should  decomposition  occur,  the  bladder  must  be  frequently 
-washed  out  with  antiseptic  fluids. 
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DISEASES  OF  THE  PROSTATE. 

The  prostate  is  subject  to  Acute  and  Chronic  Inflammation,  to  Hypertrophy, 
and  occasionally  to  Atrophy,  Malignant  Disease,  Tubercle,  and  the  formation 
of  Calculi. 

PROSTATITIS. 

Acute  Inflammation  of  the  Prostate,  or  Prostatitis,  very  rarely 
occurs  as  an  idiopathic  aflection.  When  met  with,  it  is  usually  the  result  of 
gonorrhoea,  or  of  the  use  of  instruments,  more  especially  in  middle-aged 

men.  •  1  • 

The  Symptoms  are,  deeply-seated  dull  pain,  with  heat  and  weight  m  the 
perinseum,  a  frequent  desire  to  pass  urine,  and  very  great  and  spasmodic  pain 
accompanying  the  act ;  in  fact,  the  irritability  of  the  neck  of  the  bladder  is 
perhaps  the  most  distressing  feature  in  the  disease.  These  symptoms  are, 
however,  common  to  various  inflammatory  affections  of  the  urinary  organs, 
and  they  can  be  distinctly  referred  to  the  inflamed  prostate  only  by  rectal 
exploration.  On  introducing  the  finger  into  the  gut,  the  prostate  will  be 
found  much  enlarged  and  exquisitely  tender.  The  patient  often  suffers 
considerably  from  the  pressure  of  the  inflamed  organ  upon  the  rectum  during 
defsecation. 

The  Treatment  should  be  of  an  actively  antiphlogistic  character,  so  as  to 
prevent,  if  possible,  the  formation  of  abscess.  The  perineum  must  be  well 
leeched  ;  warm  hip-baths  and  poppy  fomentations  assiduously  employed  ;  and 
salines  administered.  In  this  way,  the  formation  of  abscess  within  or  around 
the  prostate  may,  in  many  cases,  be  prevented.  MoriDhia  suppositories  may 
be  used  to  relieve  pain. 

Prostatic  Abscess  may  form  either  as  a  consequence  of  acute  inflam- 
mation running  on  to  the  suppurative  stage,  and  in  this  way  it  is  not  very 
unfrequently  met  with  as  a  complication  of  gonorrhoea  ;  or  it  may  occur  with 
comparatively  little  antecedent  inflammation — as  sometimes  happens  in 
pyeemia,  or  if  the  organ  be  accidentally  bruised  during  lithotrity.  In  these 
cases,  abscess  perhaps  as  frequently  forms  in  the  areolar  envelope  as  in  the 
organ  itself.  Idiopathic  supjiuration  of  the  prostate,  irrespective  of  any  of 
the  above  causes,  is  of  rare  occurrence  ;  but  it  may  occur  in  individuals  of 
broken  health,  the  matter  then  usually  accumulating  in  large  quantity,  and 
discharging  itself  into  the  bladder. 

Symptoms.— When  inflammation  of  the  prostate  terminates  in  abscess, 
rigors,  with  strangury,  and  perhaps  retention  of  urine,  occur.  In  many  cases 
the  perinreum  becomes  brawny  :  in  others,  tenderness  of  the  gland  and  deep 
Huctuation  may  be  felt  through  the  rectum.  When  left  to  itself,  the  abscess 
most  usually  gives  way  into  the  urethra  or  neck  of  the  bladder;  but  it  may, 
especially  when  occurring  in  the  prostatic  capsule,  open  externally  into  the 
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perinfBum,  or  even  into  the  rectum.  In  many  cases,  the  abscess  presenting  on 
the  ui-ethral  surface  of  the  prostate  is  burst  during  the  introduction  ©f  the 
catheter,  used  for  the  relief  of  retention  of  urine  caused  by  the  swelling  ;  the 
matter  escaping  along  the  side  of  and  through  the  instrument. 

Treatment. — It  not  unfrequently  happens  that  the  first  certain  indication 
afforded  to  the  Surgeon  of  the  formation  of  a  prostatic  abscess  is  the  escape 
of  pus  by  the  urethra,  or  mixed  with  the  urine,  so  as  to  give  this  fluid  a  thick 
milky  appearance.  In  such  circumstances,  the  only  available  treatment  is 
that  for  the  relief  of  the  strangury  and  local  vesical  irritation  already  described. 
But  if,  as  sometimes  happens,  the  pus  come  forward  into  the  perineum,  and  a 
hard  brawny  mass  be  felt  lying  deeply  on  the  side  of  the  perinseum,  a  deep 
incision  should  be  made  into  this.  The  Surgeon  must  not  wait  for  fluctuation, 
but  must  cut  deeply  in  the  direction  of  the  matter,  keeping,  however,  as 
nearly  as  possible  in  the  middle  line,  with  the  back  of  the  knife  towards  the 
rectum.  Even  if  no  pus  escape  at  first,  it  may  do  so  if  the  part  be  well 
fomented  for  a  few  hours  ;  and  thus  communication  with  the  urethra  or 
rectum  may  be  prevented.  When  the  abscess  points  towards  the  rectum,  and 
fluctuation  can  clearly  be  felt  by  the  finger  in  the  bowel,  it  may  be  opened  in 
this  situation.  To  do  this,  the  bowels  must  first  be  thoroughly  opened,  and 
the  rectum  cleaned  with  an  enema.  The  patient  is  then  anaesthetized  and 
tied  up  in  the  lithotomy  position,  the  pelvis  being  well  raised  on  a  pillow.  A 
duck-bill  speculum  is  then  passed,  and  the  fluctuating  spot  explored  with  a 
good-sized  aspirator  needle.  If  pus  is  found,  a  scalpel  may  be  pushed  in  ;  the 
opening  is  then  dilated  with  a  pair  of  polypus-forceps  and  a  drainage-tube 
inserted.  The  tube  falls  out  in  a  few  hours,  and  need  not  be  replaced,  as  the 
cavity  usually  closes  rapidly  as  soon  as  the  pus  is  let  out.  If  the  incision  be 
hmited,  and  kept  as  nearly  as  possible  in  the  middle  line,  there  is  no  haemor- 
rhage of  any  consequence. 

Retention  of  Urine  from  Prostatitis. — In  prostatitis  retention  may 
occur  from  swelling  of  the  organ,  from  infiltration  of  exudation-matter 
around  it,  or  from  the  formation  of  pus  in  it.  If  the  symptoms  are  not  urgent 
a  morphia  suppository  should  be  administered,  and  the  patient  should  be  made 
to  sit  in  a  hot  hip-bath  and  told  to  try  to  pass  water  while  in  the  bath.  If 
that  fails  an  instrument  musb  be  passed.  A  soft  red  rubber  catheter  should 
first  be  tried.  If  that  fails  a  soft  elbowed  catheter  not  smaller  than  No.  8 
(English  scale)  should  be  tried.  If  soft  instruments  fail  the  Surgeon  must  fall 
back  on  silver  catheters.  In  these  cases  the  neck  of  the  bladder  may  be 
carried  to  a  considerable  distance  from  the  surface,  and  may  then  not  be 
reached  by  an  ordinary  catheter,  which  may  be  buried  up  to  the  rings  and  yet 
;  not  enter  the  cavity  of  that  organ.  In  these  circumstances  a  silver  prostate- 
'  catheter  should  be  employed  ;  and  this  must  be  carefully  introduced,  lest,  by 
I  entering  the  cavity  of  an  abscess  which  has  already  burst  per  urethram,  it 
might  be  supposed  to  have  entered  the  bladder  itself.  In  introducing  the 
instrument,  care  should  be  taken  to  keep  its  point  constantly  in  contact  with 
the  upper  surface  of  the  urethra,  and  to  hook  it  round  the  pubes.  The  upper 
surface  of  the  urethra  is  a  sure  guide  to  the  bladder  ;  for  any  abscess,  false 
passage,  or  irregularity  of  direction  will  always  first  affect  the  lower  aspect 
■  of  this  canal,  being  surrounded  by  yielding  structures  ;  whilst  the  upper 
part,  being  firmly  supported  by  bone  and  ligament,  cannot  so  readily  alter  its 
direction. 
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Chronic  Inflammation  of  the  Prostate  may  follow  the  acute  affection, 
especially  when  it  is  gonorrhoeal.    The  patient  is  troubled  by  a  sense  of  weight 
and  fulness  in  the  perinseum,  and  there  may  be  an  occasional  glairy  discharge 
from  the  urethra ;  fine  threads  of  mucus,  the  so-called  "jn-osfutic  threads,"  may 
often  be  seen  floating  in  the  urine,  especially  in  that  first  passed,  and  in  the  last 
few  drops  expelled  by  straining  if  these  be  collected  separately.    "Frequency  of 
micturition  and  some  pain  during  and  after  the  act  may  be  present.  Ex- 
amination by  the  rectum  shows  that  the  prostate  is  sUghtly  tender,  hard,  and 
enlarged,  sometimes  more  on  one  side  than  the  other.    A  chronic  abscess  may 
slowly  form  without  great  increase  in  the  intensity  of  the  symptoms.  This 
complication,  which  is  fortunately  rare,  is  recognized  by  examination  from 
the  rectum.    Should  the  abscess  burst  into  the  urethra,  the  cavity  in  the 
indurated  gland-tissue  may  be  very  slow  in  healing.    I  have  known  a  case  in 
which,  after  many  years,  the  prostate  remained  hard  and  enlarged,  and  on 
pressing  firmly  on  it  from  the  rectum,  pus  could  be  made  to  flow  from  the 
urethra.    The  patient  was  obKged  to  draw  off  his  water  with  a  catheter,  but 
suffered  very  little  in  his  general  health. 

The  Diagnosis  of  this  condition  from  tubercular  disease  is  often  extremely 
difficult.  Its  extremely  chronic  nature,  the  absence  of  any  disease  of  the 
testicles  or  vesicute  seminales,  the  more  uniform  enlargement  of  the  gland, 
and  the  history  of  the  case  will  usually  determine  its  nature. 

The  Treatment  consists  in  repeatedly  blistering  the  peringemn.  Bella- 
donna suppositories  may  sometimes  reheve  the  uncomfortable  sensations. 
Any  treatment  by  the  urethra,  such  as  injections  of  nitrate  of  silver,  will  only 
aggravate  the  condition.  Tonics,  change  of  air,  and  sea-bathing  are  sometimes 
of  use.  Iodide  of  potassium  may  be  given,  or  the  iodide  of  iron  if  the  patient 
is  ansemic.  Should  an  abscess  form  and  point  towards  the  rectum  or  perineum, 
it  must  be  opened. 

Prostatorrhoea  has  been  described  by  Gross  as  a  discharge  of  clear  glairy 
mucus  from  the  prostate,  in  consequence  of  irritation  of  that  organ.  The 
disease  is  characterized  by  the  discharge  of  a  few  drops  of  ropy,  viscid  mucus 
from  the  urethra  after  micturition  or  defecation.  It  is  of  importance  chiefly 
from  itshabiUty  to  be  confounded  with  spermatorrhoea,  and  from  the  depressing 
effect  consequently  produced  upon  the  patient's  mind. 

The  Diagnosis  of  prostatorrhoea  from  sprnnaiojrhcca  may  be  effected  by 
microscopical  examination  of  the  characters  of  the  discharge. 

The  Treatment  consists  in  attention  to  the  state  of  the  general  health  ;  the 
administration  of  tonics,  more  especially  of  iron  and  nux  vomica  ;  the  removal 
of  any  local  source  of  irritation  in  the  urethra,  rectum,  or  anus,  as  stricture, 
piles,  or  fissure  ;  and  the  local  application  to  the  prostatic  portion  of  the 
urethra  of  the  nitrate  of  silver.  The  application  of  a  blister  to  the  perinajum 
is  beneficial  in  some  cases. 

Deep-seated  and  very  Chronic  Abscess  will  sometimes  slowly  form  in 
the  pelvis,  between  the  bladder  and  rectum,  behind  the  prostate,  giving  rise 
by  its  pressure  to  a  long  train  of  obscure  symptoms,  indicative  of  irritation 
about  these  organs,  such  as  dysuria,  strangury,  and  occasional  admixture  of  pus 
with  the  urine.  On  careful  examination  of  the  perintcum  and  rectum,  some 
slight  hardness  may  perhaps  be  deeply  felt  in  the  mesial  line,  or  towards  one 
side  of  it.  This  slowly  increases,  and  perineal  abscess  of  an  ill-defined 
<-.haracter  develops.    When  this  has  become  sufiicieutly  evident,  a  free 
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incision  should  be  made  into  it,  when  pus  in  greater  or  less  abundance  will 
escape.  On  careful  exploration  by  a  probe  of  the  cavity  thus  opened  up,  a 
deep  sinus  will  probably  be  found  leading  into  the  pelvis,  and  to  the  original  ■ 
seat  of  the  abscess.  This  requires  to  be  opened  up  by  a  free  incision  on  one 
side  or  other  of  the  perinceum,  as  if  for  lateral  lithotomy,  and  a  proper  and 
direct  exit  given  to  the  matter.  The  cavity  must  then  be  allowed  to  granulate 
Irom  the  bottom. 

CHRONIC   ENLABGE3MBNT    OP    THE  PROSTATE. 

Chronic  Enlargement  of  the  Prostate  may  be  looked  upon  as  a  senile 
disease,  seldom  occurring  before  the  age  of  fifty-five,  but  commonly  met 
with  after  this.  At  that  period  of  life,  as  Brodie  observes,  when  the  hair 
becomes  grey  and  scanty,  when  the  coats  of  the  arteries  begin  to  become 
atheromatous,  and  when  the  arcus  senilis  forms  on  the  cornea,  the  prostate 
often  becomes  increased  in  size  ;  but  unless  the  enlargement  interferes  with 
the  free  escape  of  the  urine,  no  disease  can  properly  be  said  to  exist.  If  we 
look  upon  the  diseased  enlargement  of  the  prostate  as  such  an  amount  of 
hypertrophy  of  this  organ  as  interferes  seriously  with  the  discharge  of  the 
urine,  we  shall  probably  not  find  it  so  frequent  even  in  old  men  as  is 
generally  supposed.  Gruthrie  states  that  it  is  not  commonly  found  in  the 
pensioners  at  G-reenwich  Hospital.  Thompson  found  that  an  enlargement 
appreciable  after  death  existed  in  34  per  cent,  of  men  above  the  age  of  sixty ; 
but  that  such  a  degree  of  enlargement  as  to  give  rise  to  symptoms  during  life 
was  met  with  only  in  15  or  16  per  cent,  of  the  cases  he  examined.  Though 
age  must  be  looked  upon  as  the  primary  cause  of  hypertrophy  of  the  prostate, 
there  can  be  httle  doubt  that  it  may  be  predisposed  to  by  any  continued 
source  of  irritation  of  the  urinary  organs,  such  as  gonorrhoea,  stricture,  or 
hard  living. 

Characters.— Enlargement  of  the  prostate  is  due  to  hypertrophy  of  the 
normal  structures — muscular,  fibrous,  and  glandular — of  the  organ.  Most 
commonly  there  is  an  excess  of  development  of  the  muscular  and  fibrous 
structure  ;  when,  however,  the  size  of  the  gland  has  been  very  slowly 
and  not  greatly  enlarged,  there  is  nearly  equal  hypertrophy  of  all  the  tissues. 
In  rare  instances,  there  is  excessive  development  of  the  glandular  element : 
and  in  some  cases  homologous  tumours  are  developed.  The  enlargement 
generally  occupies  the  whole  of  the  organ,  and  may  cause  its  size  to  increase  to 
that  of  a  hen's  egg  or  a  small  orange.  In  most  cases,  all  the  lobes  are  enlarged 
equally  or  nearly  so,  but  sometimes  there  is  a  disproportionate  development 
of  one  of  the  lateral  lobes  or  of  the  middle  portion.  More  rarely,  the  lateral 
lobes  or  the  anterior  commissure  alone  are  enlarged. 

The  enlarged  prostate,  in  the  earlier  stages,  presents  to  the  naked  eye  an  ap- 
pearance of  rotundity  and  increased  fulness  ;  at  a  more  advanced  stage,  there 
may  be  great  irregularity  of  outline.  There  is  usually  no  change  of  colour 
externally,  and  the  texture  of  the  gland  is  generally  indurated  ;  though  some- 
times, when  the  glandular  element  is  chiefly  increased,  it  is  found  to  be  looser 
and  softer  than  natural.  On  making  a  section,  the  cut  surface  bulges  above 
the  level  ;  and  the  shades  of  colour  are  more  strongly  marked  than  in  the 
healthy  prostate.  Not  uncommonly,  single  gland-lobules  are  found  hyper- 
trophied  ;  and  in  some  cases,  spheroidal  prominences  arc  seen,  which  are 
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easily  enucleated,  and  which  are  tumours  formed  in  the  substance  of  the 
gland.  Of  these  we  shall  presently  speak.  In  some  instances,  an  abundance- 
of  fluid  escapes  from  the  cut  surface  and  fi'om  the  openings  of  the  prostatic 
ducts ;  while  in  other  cases  this  is  entirely  wanting.  Small  cavities,  dila- 
tations of  the  gland-follicles,  are  occasionally  found ;  sometimes  empty, 
sometimes  containing  a  yellow  fluid  resembling  pus  in  appearance,  but 
consisting  of  the  prostatic  secretion  in  a  thickened  state.  The  prostate 
may  attain  a  very  large  size.  The  largest  that  I  have  seen  is  certainly 
one  in  the  Norwich  Hospital  Museum,  taken  from  a  man  of  eighty ;  it  weighs 
more  than  20  ounces. 

Simple  Prostatic  Tumours. — The  nature  of  simple  tumoui-s  of  the 
prostate  has  been  carefully  studied  by  Sir  Henry  Thompson ;  to  whose 
elaborate  work  on  the  diseases  of  this  organ  the  student  is  referred  for  further 
information.  According  to  Thompson,  tumours  of  non-malignant  character 
are  met  with  in  most  cases  of  hypertrophied  prostate,  and  also  occasionally 
when  there  is  no  enlargement  of  the  organ.  He  divides  them  into  two  classes : 

"1.  Tmnours  which  are  generally  imbedded  in  the  substances  of  the  pro- 
state, but  the  structures  of  which  are  isolated  from  those  which  surrounded  it. 

"  2.  Outgrowths  which  are  continuous  in  structure  with  the  parts  of  the 
prostate  whence  they  spring,  but  which  manifest  a  tendency  to  become  par- 
tially isolated,  by  assuming  a  more  or  less  polypoid  form,  and  maintaining 
attachment  to  the  parent  organ  through  the  medium  of  a  pedicle  only." 

1.  The  isolated  tumours  in  the  substance  of  the  prostate  have  been  recognized 
by  Sir  E.  Home,  Cruveilliier,  Eokitansky,  Paget,  and  other  pathologists. 
They  may  occupy  any  portion  of  the  organ  ;  but  are,  perhaps,  more  numerous 
in  the  lateral  lobes  than  elsewhere.  They  are  easily  enucleated,  having  but  a 
loose  connection  with  the  substance  of  the  gland.  In  diameter  they  vary  from 
-jijth  to  f  ths  of  an  inch.  They  are  firmer  and  mostly  paler  in  colour  than  the 
proper  prostatic  tissue,  and  are  less  vascular. 

"  The  basis  of  the  tumours  appears  to  be  the  fibrous  basis  or  stroma  of  the 
])rostate  itself,  an  admixture  of  unstriped,  soft,  pale  muscular  fibres,  and  con- 
nective with  a  little  elastic  tissue,  closely  interwoven.  Interspersed  with  this, 
there  are  present  in  most  cases  small  cavities  containing  flattened  polygonal  or 
spheroidal  epithelium,  like  that  seen  in  a  pouch  at  the  extremity  of  a  prostatic 
gland-duct,  and  sometimes,  also,  some  prismatic  epithehum.  These  cavities  are 
sometimes  solitary,  sometimes  slightly  branched,  and  sometimes  of  an  elongated 
or  tubular  form.  In  a  few  instances  there  is  very  little,  or,  perhaps  no  such 
glandular  tissue  to  be  found ;  generally,  however,  a  careful  seai-ch  will  discover 
it.  In  some  of  the  outlying  tumours  the  glandular  structure  is  more  perfectly 
developed — in  some  it  is  quite  so — and  a  duct  is  furnished  which  evidently 
carries  secretion  to  the  appointed  destination." 

2.  The  part  of  the  prostate  which  is  most  usually  the  seat  of  outgrowth  is  the 
middle  or  urethral  portion,  which  may  become  greatly  enlarged  in  size,  with 
or  without  hypertrophy  of  the  lateral  lobes.  The  growth  assumes  a  pyriforni 
shape,  and  is  more  or  less  pedunculated.  It  is  continuous  in  structure  with 
the  prostatic  tissues,  and  has  its  own  duct,  which  opens  into  the  urethra 
through  the  pedicle.  Prostatic  concretions  are  commonly  found  in  these  out- 
growths :  never  in  the  isolated  tumours. 

Though  most  common  in  the  middle  portion  of  the  prostate,  outgrowths 
may  occur  from  the  postei-ior  part  of  one  of  the  lateral  lobes,  or  from  that 
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portion  of  the  gland  which  lies  above  or  in  front  of  the  inner  orifice  of  the 

"''fn  rare  instances,  the  verumontanum  alone  appears  to  be  afiPected,  forming 
a  thickened  polypoid  projection,  which  projects  in  a  valvular  manner,  and 
interferes  materially  with  the  flow  of  urine.  ,  ,        ,  in 

Thompson  points  out  that,  as  had  been  suggested  by  Velpeau,  remarkable 
analogies  exist  between  these  prostatic  outgrowths  and  the  fibroid  tumours 
of  the  uterus.  This  view  is  in  accordance  with  the  theory  that  the  prostatic 
utricle  is  the  analogue  of  the  uterus.  _ 

Mechanical  Effects  of  Enlarged  Prostate  on  the  Urinary  Organs.- 
Enlargements  of  the  prostate  are  productive  of  inconvenience  with  regard  to 
the  flow  of  urine,  giving  rise  either  to  retention  or  to  incontmence,  or  to  a^kind 
of  mixture  of  both  conditions.  When  the  lateral  lobes  are  enlarged,  there  is  a 
diminution  of  the  lateral  or  transverse  diameter  of  the  urethra,  at  the  same  time 
that  the  antero-posterior  diameter  is  increased,  so  that  the  canal  becomes  a 
chink-like  passage.  The  urethra  also  becomes  greatly  elongated  and  tortuous  ; 
and  is  diverted  from  the  natural  direction— this  varying  with  the  form  of 
enlargement.  When  the  median  portion  is  enlarged,  there  is  a  more  or  less 
angular  curvature  of  the  canal  at  the  prostatic  portion.  When,  m  addition, 
there  is  enlargement  of  a  lateral  lobe,  the  urethra  is  curved  also  laterally  m 
the  direction  of  the  enlarged  lobe.  The  lateral  deviation  may  occur  also  when 
there  is  enlargement  of  the  middle  lobe  :  but  it  then  afiects  both  sides. 

The  inner  orifice  of  the  urethra  also  undergoes  changes.    Enlargement  of 

the  posterior  part  of  the  middle  portion  of  the  prostate  gives  it  a  crescentic 
form,  with  the  convexity  directed  upwards  ; 

and,  in  enlargement  of  either  lateral  lobe,  the 

convexity  of  the  crescent  lies  towards  the  side 
\  opposite  the  enlarged  lobe.    Sometimes,  when 

there  are  two  or  more  irregularly  enlarged  lobes, 

the  orifice  is  very  much  distorted,  elongated, 

and  tortuous.    Sometimes,  in  cases  of  valvular 

or  pedunculated  projections  from  the  posterior 

portions,  the  orifice  appears  to  be  overlapped 

altogether.     This    condition   existed   in  the 

case  from  which .  the  accompanying  drawing 

(Fig.  !)38)  was  taken  ;  the  third,  or  median 

lobe  forming  a  pedunculated  tumour  which 

acted  like  a  valve— obstructing  the  exit  of  the 

urine  from  the  bladder,  though  it  did  not  offer 

any  obstacle  to  the  introduction  of  a  catheter.  oas.-Bia.i.ier  laid  open,  showing 

The     elongation      and     expansion     of      the      Kniargwnent  of  UreUirul  Portion  oi- 
"  .  (.11  i.1  •  •  Prostate. 

prostatic  portion  of   the  urethra   gives  rise 

to  an  increase  in  its  capacity,  so  that  it  sometimes  holds  two  or  three 
ounces  of  urine  ;  and  tlic  elongation  will  carry  the  neck  of  the  bladder  upwards 
and  behind  the  pubes,  to  a  consideral)le  distance  from  its  normal  position. 

While  the  lateral  enlargements  cause  the  urethra  to  assume  a  somewhat  tor- 
tuous course,  the  middle  lobe,  if  hypertrophicd,  may  readily  occasion  retention, 
by  projecting  against  the  entrance  to  tliis  winding  channel,  and  faUiug  over  it 
like  a  valve  whenever  the  patient  attempts  to  pass  urine,  as  in  Fig.  939.  In 
this  condition  no  urine  is  passed  until  by  accumulation  within  the  bladder  the 
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neck  has  become  so  stretched  that  the  valve-like  obstruofcion  no  longer  closes 
the  orifice.  Then  a  small  quantity  of  urine  is  expelled ;  the  neck  of  the  bladder 
collapses,  and  before  the  cavity  is  completely  emptied,  the  orifice  is  blocked 
by  the  projecting  middle  lobe,  and  the  flow  ceases.    Thus  a  certain  amount 

of  urine  is  always  retained,  which  is 
commonly  termed  the  "residual  urine," 
and  none  escapes  tiU  the  bladder  is  in  a 
state  of  considerable  tension.  As  the 
middle  lobe  increases  in  size,  a  greater 
degree  of  stretching  is  necessary  before 
urine  can  escape.  Under  this  constant 
tension  the  bladder  slowly  yields  and 
becomes  dilated,  its  walls  are  thick- 
ened by  fibroid  tissue,  and  it  gradually 
becomes  completely  "atonic,"  losing  all 
active  power  of  contraction.  At  last 
a  condition  is  reached  in  which  urine 
flows  only  when  the  bladder  is  greatly 
distended,  and  the  escape  of  a  few  drops 
is  sufficient  to  render  the  obstruction 
complete,  and  thus  a  condition  of 
almost  constant  di-ibbling  is  established. 
This  forms  the  most  typical  variety  of 
prostatic  obstruction.  Less  commonly, 
the  obstacle  to  the  passage  of  urine 
is  of  such  a  natnre  that  it  can  be  forced 
by  increased  pressure,  and  we  then  find 
the  muscular  coat  of  the  bladder  hyper- 
trophied,  as  in  strictiu-e  of  the  urethra. 
BiSfief eiiiS?  u,°L:'ai,  sfcill  «iore  rare  cases   the  middle 

Disease  of  Kidneys.  ]obe  lies  between  the  enlarged  lateral 

lobes,  thus  propping  the  neck  of  the 
bladder  open,  and  then  true  incontinence  may  occur  with  constant  dribbling 
of  urine. 

The  effect  on  the  kidney  will  vary  according  to  circumstances.  If  the 
bladder  is  in  a  constant  state  of  over-distension,  a  similar  increased  tension 
will  occur  in  the  ureters,  as  it  is  evident  that  increased  force  will  be  required 
to  drive  the  urine  through  their  orifices.  We  consequently  find  all  the  signs 
of  increased  tension  already  described  (p.  !).59) ;  dilated  ureters  and  pelves, 
absoi-ption  of  the  ]iyramids,  chronic  interstitial  nephritis,  &c.  (Fig.  ;>:'.!)). 
Fmally,  should  decomposition  occur  in  the  urine  retained  in  the  bladder. 
It  may  extend  thi-ough  the  orifice  of  the  ureter  to  the  kidney ;  and  in  this 
way  a  large  proportion  of  patients  suffering  from  prostatic  disease  die  of  septic 
suppurative  nci)hritis. 

Moral  Effects  of  Enlarged  Prostate.— The  irritation  of  a  congested 
and  enlarged  prostate  will  excite  libidinous  ideas  in  the  aged,  which  may  lead 
to  the  perpetration  of  acts  of  indecency— such  as  exposure  of  the  person, 
indecent  assaults  on  children,  or  to  a  general  impairment  of  the  moral  tone. 
Hut  not  only  does  the  diseased  state  of  this  body  thus  excite  a  depraved 
condition  of  the  mind  ;  the  converse  will  also  happen.    And  if  the  true  history 
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of  many  cases  of  prostatic  congestion  and  liEemorrhage  were  told,  the  diseases 
would  be  found  to  begin  in  irregular  sexual  or  erotic  excitement  by  which  the 
genital  organs  have  been  over-stimulated. 

Bar  at  the  Neck  of  the  Bladder.— Under  this  name  has  been  described 
a  transverse  ridge  or  fold  obstructing  the  internal  orifice  of  the  urethra,  and 
causing  symptoms  exactly  analogous  to  those  produced  by  hypertrophy  of  the 
middle  portion  of  the  prostate.  According  to  Sir  Henry  Thompson,  the 
ridge  or  fold  is  in  the  great  majority  of  cases  actually  caused  by  an  outgrowth 
from  the  middle  portion  of  the  gland.  In  exceptional  cases,  however,  it  may 
be  due  to  hypertrophy  of  the  muscular  fibres  at  the  neck  of  the  bladder, 
produced  by  long  continued  irritation,  usually  caused  by  chronic  cystitis  from 
stone  or  stricture.  Lastly,  in  very  rare  cases,  a  valve-like  fold  of  mucous 
membrane  may  be  cbawn  up  by  enlargement  of  the  lateral  lobes  without 
■affection  of  the  median  portion  of  the  gland. 

The  Symptoms  of  Enlarged  Prostate  arise  primarily  from  the 
mechanical  obstacle  offered  to  the  escape  of  the  urine.  The  first  symptoms 
usually  consist  in  the  feeling  of  a  necessity  to  strain  slightly  before  the  urine 
will  flow ;  and  then,  after  the  bladder  has  been  apparently  emptied,  in  the 
involuntary  escape  of  a  small  quantity  of  urine.  The  patient  also  finds  that 
he  is  much  longer  than  usual  in  emptying  the  bladder  ;  for,  though  the  stream 
flows  fr-eely  enough  as  soon  as  it  has  once  begun  to  escape,  yet  it  cannot  be 
properly  projected,  the  viscus  having,  to  a  certain  extent,  lost  its  tonicity. 
It  commonly  happens  that  the  more  he  strains  the  less  readily  M'ill  the  urine 
€ome  away,  whereas  when  he  remains  quiet,  it  will  usually  flow  with  more 
freedom.  This  is  especially  the  case  in  pedunculated  enlargements  of  the 
middle  lobe.  About  this  time  frequency  of  micturition  usually  becomes  a 
marked  feature,  especially  at  night.  In  fact,  the  great  majority  of  patients 
apply  to  the  Surgeon,  not  on  account  of  difficulty  in  passing  water,  but 
because  they  are  called  upon  to  perform  the  act  of  micturition  too  fi-equently. 
This  condition  may  gradually  increase  till  it  amounts  to  actual  dribbling. 
The  fr-equent  discharge  of  a  small  quantity  of  urine  may  lead  the  incautious 
Sm-geon  to  suppose  that  the  patient  is  affected  with  true  incontinence  of  urine 
€r  with  irritability  of  the  bladder.  This  error  may  always  be  guarded  against 
by  careful  examination  of  the  pubic  region  by  percussion  and  palpation. 
Dulness  will  often  be  found  extending  half-way  to  the  umbilicus,  and  the 
tense  distended  bladder  may  be  readily  felt  above  the  pubes.  If  there  is  any 
doubt  the  patient  must  be  made  to  pass  water,  and  immediately  afterwards  a 
soft  catheter  must  be  passed.  In  this  way  the  presence  of  residual  urine  and 
its  quantity  is  determined. 

The  symptoms  may  for  a  long  time  remain  limited  to  fr-equency  of  mictu- 
rition with  some  difficulty  in  the  act.  The  urine  remains  acid  and  normal  in 
every  respect,  and  the  patient  suffers  but  little,  if  at  all,  in  his  general  health. 
The  condition  is,  however,  always  one  of  considerable  danger.  The  over-dis- 
tended bladder  is  always  prone  to  slight  attacks  of  cystitis  ft'om  exposure  to 
cold  or  other  causes.  The  urine  then  becomes  cloudy  from  excess  of  mucus, 
and  often  acquires  an  offensive  fishy  smell,  while  still  remaining  acid.  The 
mucus  accumulates  in  the  pouch  behind  the  enlarged  prostate,  and  is  with 
difficulty  expelled.  Under  these  conditions  ammoniacal  decomposition  may 
readily  take  place.  This  may  occur  without  the  passage  of  instruments,  but 
in  a  considerable  proportion  of  cases  is  not  noticed  before  the  use  of  the 
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cathofcei-  has  been  commenced.  Should  it  happen,  the  cystitis  becomes  more 
acute,  and  the  symptoms  of  septic  poisoning — febrile  disturbance,  great  de- 
pression, brown  tongue,  nausea,  delirium,  &c. — may  set  in  and  terminate 
fatally,  when  septic  inflammation  of  the  kidneys,  by  extension  up  the  ureter, 
will  usually  be  found  to  have  been  the  immediate  cause  of  death. 

Complete  Retention  of  Urine  from  Enlarged  Prostate  is  a  common 
complication  of  the  disease.  It  may  arise  in  a  patient  who  has  not  been  able 
to  empty  his  bladder  for  some  time,  and  is  little  more  than  an  aggravation  of 
his  usual  condition,  or  it  may  occur  in  an  old  man  whose  prostate  is  consider- 
ably enlarged,  but  who,  under  ordinary  circumstances,  gets  rid  of  his  urine 
without  diflficulty.  In  the  latter  case  it  is  due  to  congestion  and  swelling  of 
the  diseased  gland,  usually  induced  by  exposure  to  cold,  or  alcoholic  or  venereal 
excesses.  It  is  especially  apt  to  occur  after  drinking  the  sour,  bad  wines 
usually  provided  at  public  dinners. 

Diagnosis. — The  exact  condition  of  the  enlarged  prostate  can  be  ascertained 
only  by  examination  through  the  rectum  and  urethra.  By  rectal  exploration 
with  the  finger,  the  degree  of  enlargement  of  the  lateral  lobes  can  best  be 
ascertained  ;  though,  as  in  many  cases  the  end  of  the  finger  cannot  reach  the 
further  extremity  of  the  gland,  it  will  be  impossible  to  say  to  what  extent  the 
hypertrophy  has  extended.  The  urethral  exploration  must  be  conducted  by 
means  of  a  long  gum-elastic  or  a  silver  prostatic  catheter,  and  will  afford 
information  that  rectal  exploration  cannot  give  ;  by  it  are  ascertained 
approximately  the  size  of  the  middle  lobe,  and  the  condition  of  the  urethi-a  as 
to  elongation  and  curve. 

The  diagnosis  of  obstruction  in  consequence  of  enlarged  prostate  has  to  be 
made  from  that  produced  by,  1,  Stricture  of  the  Urethra ;  2,  Calculus  of  the 
Bladder  ;  3,  Vesical  Tumour  ;  4,  Chronic  Cystitis  ;  5,  Atony  of  the  Bladder  ; 
0,  Paralysis  of  the  Bladder. 

1.  In  Stricture  the  stream  of  urine  is  small,  but  the  jet  is  increased  by 
straining,  while  in  enlarged  prostate  the  stream  is  dribbling,  but  not  reduced 
in  volume,  and  straining  only  makes  matters  worse.  Stricture  most  com- 
monly occurs  before  middle  life,  prostatic  disease  always  after.  In  stricture 
the  obstruction  is  within  six  inches  of  the  meatus  :  in  prostatic  disease  it  is  at 
least  seven  from  the  orifice.  It  is  not  wise,  however,  to  trust  too  implicitly  to 
measurements  in  inches,  as  the  penis  varies  considerably  in  length.  If  the 
finger  be  passed  into  the  rectum,  it  can  at  once  be  determined  whether  the 
point  of  obstruction  is  in  front  of  the  apex  of  the  prostate. 

2.  Calculus  presents  many  symptoms  in  common  with  enlarged  prostate,  and 
its  more  special  symptoms  may  be  absent.  In  stone  the  frequency  of  micturi- 
tion is  greater  by  day,  in  prostatic  disease  it  is  worse  at  night.  The  presence 
of  a  small  quantity  of  florid  blood  in  the  nrine  passed  after  exercise  should 
make  the  Surgeon  strongly  suspect  the  presence  of  a  stone  ;  but  the  use  of  the 
Hoiind  will  alone  lead  to  an  exact  diagnosis. 

3.  Vfidcal  Ttmovr  gives  rise  to  more  pain  and  tenderness  on  the  introduc- 
tion of  instruments  than  prostatic  enlargement :  and  the  urine  generally  con- 
tains blood  and  mucus,  often  with  sabulous  matter.  Microscopic  examination 
of  the  contents  of  the  urine  may  show  the  presence  of  the  tissues  of  the 
tumour.  Malignant  tumours  may  often  be  felt  through  the  rectum ;  while 
villous  growths  give  rise  to  the  almost  constant  presence  of  blood  in  the  urine. 

4.  In  Chronic  Cysliii^^,  without  complication,  the  absence  of  the  physical 
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signs  of  enlarged  prostate,  as  ascertained  by  examination  by  the  rectum  and 
urethra,  will  establish  the  diagnosis. 

5.  Atony  of  the  Bladden-  is,  as  before  stated,  very  commonly  associated  with 
enlarged  prostate.  Its  absence  would  be  shown  by  the  urine  flowing  from 
the  catheter  in  a  steady  stream,  not  influenced  by  the  respiratory  movements, 
indicating  an  active  contraction  of  the  bladder. 

0.  True  Paralysis  of  the  bladder,  accompanied  with  a  similar  alfection  of 
other  parts,  is  recognized  by  its  concomitant  conditions,  and  by  the  absence 
of  physical  signs  of  enlarged  prostate,  and,  as  in  atony,  by  the  passive  nature 
of  the  flow  of  urine  through  the  catheter. 

Treatment. — In  the  treatment  of  enlarged  prostate,  little  can  be  done  by 
medical  means  ;  though  the  patient's  condition  may  be  somewhat  ameliorated 
by  remedies  calculated  to  lessen  irritation  about  the  urinary  organs,  and  to 
improve  the  condition  of  the  urine.  If  it  be  very  acid,  alkalies  with  henbane 
should  be  given.  If  the  symptoms  of  chronic  cystitis  make  their  appearance 
the  various  remedies  recommended  in  the  treatment  of  that  disease  may  be 
given.  If  hemorrhage  occur,  tincture  of  perchloride  of  iron,  infusion  of 
uva  ursi,  or  gallic  acid,  will  be  useful.  Counter-irritation,  the  appUcation  of 
iodine,  and  other  measures  calculated  to  promote  absorption  of  the  enlarged 
gland,  are  not  of  the  slightest  service. 

In  the  great  majority  of  cases  the  sole  treatment  of  enlarged  prostate 
consists  in  the  regular  use  of  the  catheter,  in  order  to  draAV  off  retained  urine ; 


Fig.  940.— Elbowed  Catheter. 


and  when  once  this  treatment  has  been  commenced,  it  must  be  continued  for 
the  remainder  of  life,  the  patient  being  taught  to  use  the  instrument  for 
himself.  It  is  especially  necessary  to  empty  the  pouch  that  forms  in  the 
has  fond  of  the  bladder  behind  the  prostate  ;  this,  being  below  the  level  of 
the  urethra,  tends  to  collect  an  accumulation  of  viscid  mucus  and  fetid  urine 
which  the  patient  cannot  expel  without  aid,  partly  from  their  gravitating  into 
this  pouch,  and  partly  from  the  muscular  power  of  the  organ  being  impaired. 
The  removal  of  these  matters  is  of  great  importance  ;  as  they  may,  by  under- 
going putrefaction,  give  rise  to  septic  poisoning.  The  bladder  should  be 
effectually  emptied  at  least  twice  every  day.  Hutchinson  states  "  that  in 
almost  all  cases  of  prostatic  retention,  a  flexible  india-rubber  catheter  without 
a  stylet  can  be  passed  into  the  bladder."  Its  use  is  so  perfectly  painless  and 
free  from  danger,  that  it  should  always  be  tried  before  adopting  more  severe 
measures.  If  from  any  cause  it  be  necessary  to  retain  such  an  instrument, 
Hutchinson  uses  a  nozzle  with  rings  passed  into  the  orifice  of  the  india-rubber 
catheter,  and  fitted  with  a  "  styletted  plug."  The  nozzle  is  about  three- 
quarters  of  an  inch  in  length,  and  is  fitted  accurately  by  the  plug.  The 
stylet  reaches  about  two  inches  down  the  catheter  so  as  to  stiffen  it.  With 
such  an  instrument  in  use,  the  patient  need  not  be  confined  to  bed.  If  the 
soft  rubber  catheter  will  not  pass,  by  far  the  most  convenient  instrument  in 
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the  majority  of  cases  is  the  soft  French  "  elbowed  "  catheter— the  "  cathetei-  ii 
coudc,"  of  the  size  and  shape  here  represented  (Fig.  'J40).  The  stem  is  soft 
and  pliable,  but  the  angle  and  eyed  point  are  made  of  firm  gum-catheter 
material.  By  keeping  the  point  well  up  against  the  urethra,  it  will  often  slip 
in  very  easily  and  smoothly  in  cases  of  enlarged  prostate.  These  catlieters  ai-e 
made  with  their  points  bent  at  difierent  angles  or  mth  double  elbows,  instead 
of  single,  and  very  often  when  one  will  not  pass,  another  of  a  slightly  different 
form  will  slip  in  readily.  The  size  of  the  instrument  is  of  some  importance. 
As  a  rule,  No.  8  or  9  passes  most  easily.  There  is  nothing  gained  by  using 
a  smaller  instrument,  as  the  passage  through  the  diseased  prostate,  although 
it  obstructs  the  flow  of  urine,  is  always  larger  than  that  through  a  healthy 
gland. 

If  neither  of  these  instruments  will  enter  the  bladder,  a  common  French 
conical  instrument  may  pass  ;  but  this  very  rarely  succeeds  when  the  coude 
catheter  fails. 

A   ^  common  gum-elastic  catheter  of  full  size,  which  may  be  bent  to  any  angle 


l''ig.  '.141. — KiilurgocI  Middle  Lobo,  of  Prostate,  arresting  progi-ess  of  the  Catheter. 

in  hot  water  and  fixed  by  immersing  it  in  cold,  may  pass  when  other  instru- 
ments fail.  Sometimes,  if  it  be  bent  to  a  curve  like  that  of  a  lithotrite,  it 
may  slip  over  the  enlarged  middle  lobe.  It  must  be  remembered  that  the 
heat  of  the  urethra  soon  causes  the  catheter  to  lose  the  form  impressed  upon 
it,  and  consequently,  if  it  does  not  enter  at  once,  prolonged  attempts  to  pass  it 
are  useless. 

Sir  B.  Brodie  recommended  that  a  gum -elastic  instrument,  long  and  of 
large  size,  on  a  well-cm-ved  stylet,  so  that  it  might  preserve  its  curve  when 
that  is  withdrawn,  should  be  kept  in  readiness  for  these  cases.  A  manoeuvre 
mentioned  by  Sir  B.  Brodie  will  often  be  of  use  in  surmounting  a  large 
middle  lobe  ;  viz.,  after  passing  the  gum-elastic  catheter  as  far  as  it  will  go, 
to  withdraw  the  stylet  slightly,  so  as  to  tilt  up  the  point  of  the  catheter,  which 
then  slips  over  the  obstacle. 
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If  none  of  the  foregoing  means  succeeds,  the  Surgeon  must  have  recourse  to 
silver  instruments.    If  the  prostate  be  much  enlarged  it  may  be  necessary 
in  order  to  reach  and  empty  the  bladder,  to  use  a  prostatic  catheter.  This 
instrument  should  be  of  large  size,  about  No.  12.    In  order  properly  to 
enter  the  bladder,  which  is  carried  away  from  the  surface  by  the  elongated 
urethra,  the  prostatic  should  be  about  four  inches  longer  than  an  ordinary 
catheter  ;  and,  as  the  neck  of  the  viscus  is  usually  pushed  up  high  behind 
the  pubes  by  the  projection  upwards  of  the  lateral  lobes,  the  curve  of  the 
instrument  should  be  greater  and  longer  than  usual.    I  find  the  best- 
shaped  prostatic  catheter  to  be  one,  the  curve  of  which  is  exactly  the  third  of 
the  circumference  of  a  circle  five-and-a-half  inches  in  diameter.    The  eyes 
should  be  large  and  rounded  ;  and  I  have  found  it  of  use  to  have  the  lower 
end  of  the  stylet  provided  with  a  piston-plate,  so  that,  by  withdrawing  this, 
the  mucus  may  be  sucked  in  through  the  eyes  of  the  instrument.    In  intro- 
ducing the  catheter,  care  must  be  taken  when  the  point  enters  the  prostatic 
portion  of  the  urethra,  to  depress  the  handle  well  between  the  thighs,  while 
the  instrument  is  drawn  slightly  towards  the  pubes,  lest  the  end  hitch  against 
the  enlarged  middle  lobe  (Fig.  941).    If  it  be  simply  depressed,  without  at 
the  same  time  being  held  back  a  little,  it  will  probably  tunnel  the  obstruction. 
In  some  cases  the  ordinary  catheter  passed  in  the  same  way  will  enter  more 
easily  than  the  prostatic.    It  is  sometimes  possible  to  lift  the  catheter  over 
the  obstruction  by  pressing  on  it  with  the  finger  in  the  rectum.    In  fact,  no 
one  curve  or  one  kind  of  instrument  will  answer  in  all  cases.    If  it  is  neces- 
sary to  use  a  rigid  instrument,  I  certainly  think  a  silver  instrument  is  safer 
and  more  easily  managed  than  the  gum-elastic.    It  might  be  supposed  that 
less  chance  of  mischief  would  result  from  the  gum-elastic  than  from  the 
metallic  catheter,  as  being  the  softer  and  more  yielding  instrument ;  but  this 
is  erroneous,  if  the  stylet  be  allowed  to  remain  in,  as  it  is  then  as  rigid  at  the 
point,  as  hard,  and  as  likely  to  penetrate  soft  structures  as  a  silver  one  would 
be.    The  patient  himself  should  use  a  soft  instrument,  if  possible,  but  it  occa- 
sionally happens,  as  occurred  in  a  case  under  my  care,  that  no  soft  catheter  of 
any  shape  could  be  made  to  pass  ;  in  such  cases  he  can  easily  be  taught  to  use 
a  metal  instrument. 

Operative  Treatment  of  Enlarged  Prostate. — Various  operative  pro- 
ceedures  have  been  proposed  from  time  to  time  for  the  relief  of  difficult 
micturition  from  enlarged  prostate  or  bar  at  the  neck  of  the  bladder,  but  at 
present  none  has  come  into  general  use.    Among  the  most  important  of  these 
1  was  Mercier's  operation  of  division  of  the  bar  at  the  neck  of  the  bladder. 
This  was  done  by  means  of  an  instrument  shaped  like  a  lithotrite,  the  male 
blade  of  which  was  represented  by  a  concealed  knife  cutting  both  on  its 
concavity  and  convexity.    The  instrument  was  passed  into  the  bladder, 
turned  round  so  that  its  concavity  rested  on  the  prostate,  and  the  knife  was 
then  withdrawn  for  a  short  distance  cutting  through  the  bar.    Mercier  also 
devised  another  instrument  Hke  a  lithotrite,  by  which  he  could  cut  a  groove 
through  the  bar,  taking  away  a  portion  of  the  substance.    This  operation  has 
recently  been  revived  in  a  modified  form  by  Bottini  of  Milan.    He  divides 
the  bar  in  the  same  way  as  Mercier,  but  instead  of  a  knife  he  uses  a  platinum 
wire  heated  by  electricity,  which  can  be  withdrawn  from  the  concavity  of  an 
instrument  resembling  a  lithotrite.    By  this  means  he  overcomes  the  danger 
(^f  hfemorrhage  which  accompanied  Mercier's  proceedings.   Reginald  Harrison, 
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feeling  the  uncertainty  of  these  methods,  has  practised  division  of  the  prostate 
through  the  ordinary  perinasal  incision  employed  in  digital  examination  of 
the  bladder  (p.  1100).  He  divides  the  bar  partly  with  a  probe-pointed 
bistoury,  and  partly  by  divulsion  with  his  finger.  He  then  inserts  a  large 
gum-elastic  tube  through  which  a  soft  catheter  can  be  passed  into  the  bladder 
for  drainage.  The  pressure  of  the  tube  maintains  the  channel  made  by 
division  of  the  prostate.  It  must  be  retained  for  many  weeks.  Lastly, 
within  the  last  few  months,  F.  McGrill  of  Leeds,  and  Socin  of  Leipzig,  have 
advocated  removal  of  the  obstruction  by  suprapubic  cystotomy.  McGill  has 
published  three  cases  in  which  he  has  successfully  performed  this  operation 
with  great  benefit  to  the  patient.  He  removes  the  projecting  lobe  with 
scissors  and  forceps,  or  by  enucleation  with  the  finger.  The  value  of  these 
operations  is  still  an  unsettled  point.  Even  the  simplest  of  them  is  not 
unaccompanied  by  danger,  and  if  the  patient  can  easily  pass  a  catheter  for 
himself,  and  is  free  from  any  other  complication,  it  seems  hardly  justifiable 
to  submit  him  to  an  operation,  the  benefit  of  which  is  doubtfulj  and  which 
may  prove  fatal.  If,  however,  the  patient  cannot  pass  the  catheter,  or  suffers 
from  constant  cystitis  with  great  irritability  of  the  bladder,  or  from  frequent 
hEemorrhage,  some  operative  proceedure  gives  the  best  chance  of  relief. 
Mercier's  operation  and  its  modifications  have  not  yet  been  attended  by  such 
a  degree  of  success  as  to  inspire  surgeons  in  general  with  any  confidence  in 
their  utility.  On  the  other  hand,  suprapubic  drainage  has  for  some  time 
past  been  recognised  as  the  best  treatment  in  cases  of  prostatic  disease  which 
cannot  be  relieved  by  catheter,  and  the  experience  of  McG-ill's  cases  seems  to 
show  that  it  is  not  only  justifiable,  but  advisable  to  extend  the  operation 
to  the  removal  of  the  cause  of  obstruction  if  possible.  All  his  cases  were 
undertaken  on  account  of  cystitis  and  other  complications,  but  he  suggests 
the  possible  extension  of  the  operation  to  uncompUcated  cases. 

Suprapubic  Drainage  was  first  suggested  and  practised  by  Sir  H. 
Thompson  in  18G9,  as  a  means  of  rehef  when  frequent  calls  for  the  use  of  the 
catheter  and  constant  cystitis  made  the  patient's  life  unbearable.  The  open- 
ing was  permanently  maintained  by  a  gum  elastic  catheter  fitted  with  a  silver 
shield  and  provided  with  a  rubber  bottle  to  receive  the  urine. 

Treatment  of  Complete  Retention  from  Prostatic  Enlargement.— 
In  these  cases  the  patient  must  be  relieved  by  an  instrument  as  soon  as 
possible,  as  elderly  people  are  liable  to  suffer  severely  if  there  is  any  delay, 
fever  soon  setting  in,  which  may  be  fatal. 

It  cannot  be  too  forcibly  insisted  on  that  in  these  cases  there  is  no  actual 
narrowing  of  the  canal.  Tlie  enlarged  prostate  is  no  doubt  swollen,  but  there 
is  always  sufficient  space  left  for  the  passage  of  the  largest  catheter,  if  ouly  the 
proper  way  can  be  found.  Nothing  is  gained  by  using  small  instruments  ; 
anything  below  No.  8  or  9  (English)  is  liable  to  wound  tlic  swollen  mucous 
membrane,  and  cause  troublesome  ha3mon'hage.  In  complete  retention  the 
various  modes  of  overcoming  the  obstacle  in  the  prostate,  which  have  just 
been  described,  must  first  be  attempted,  beginning  with  soft  instruments,  and 
using  silver  only  after  these  have  failed.  If  the  retention  is  thus  relieved,  it 
becomes  a  question  whether  the  catheter  should  be  left  in  the  bladder  or 
withdrawn  after  the  viscus  is  emptied.  As  a  general  rule,  it  is  certainly  far 
better  not  to  leave  the  catheter  in,  for  the  reasons  given  at  page  1095.  The 
instrument  should  be  introduced  twice  in  the  twenty-four  hours ;  and  care 
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should  be  taken,  if  possible,  to  empty  the  pouch  behiad  the  prostate  by 
depressing  its  point.  Should  the  mucus  be  very  viscid  and  oifensive,  the 
bladder  may  be  washed  out.  After  the  bladder  lias  been  emptied  for  the  first 
time,  it  will  be  found  to  refill  in  the  course  of  a  very  few  hours,  usually  in  six 
or  eight,  the  secretion  of  the  kidneys  appearing  to  be  set  free  on  the  removal 
of  the  prcssiu'e. 

Should  any  great  difficulty  be  experienced  in  introducing  the  catheter,  it 
may  be  thought  desirable  to  leave  it  in  the  bladder  for  two  or  three  days  ;  and 
then  a  gum-elastic  one  is  always  to  be  preferred,  as  in  these  circumstances  it 
presents  a  great  advantage  over  the  silver  catheter,  becoming  soft,  accommo- 
dating itself  to  the  shape  of  the  parts,  and  not  being  so  liable  to  irritate  the 
mucous  membrane  with  its  point,  which,  dipping  down  into  the  pouch  behind 
the  prostate,  acts  as  a  syphon,  emptying  this  part  of  the  bladder  far  better 
than  a  silver  catheter  could  do. 

Should  the  Surgeon  fail  to  pass  any  instrument  into  the  Madder,  it  becomes 
an  important  question  what  course  is  to  be  pursued.  Aspiration  of  the 
bladder  above  the  pubes  may  safely  be  tried  as  a  first  resource,  and  possibly 
after  this  a  soft  instrument  may  be  made  to  enter  the  bladder,  and  if  neces- 
sary, may  be  tied  in.  If  this  cannot  be  done,  when  the  bladder  fills  again 
more  efficient  means  must  be  adopted.  In  these  cases,  which,  however,  very 
rarely  occur,  three  lines  of  practice  may  be  adopted  ;  puncture  of  the  bladder 
above  the  pubes,  jmndure  through  the  rectum,  or  forcible  catheterism. 

Puncture  above  tlie  Pubes  is  seldom  required.    Since  the  University 
College  Hospital  was  opened,  only  three  cases  have  presented  themselves 
ia  which  it  was  thought  proper  to  adopt  such  a  proceedure  for  retention 
from  enlarged  prostate  ;  and  in  one  of  these  cases,  which  was  under  my  care, 
the  enlargement  of  the  prostate  was  complicated  with  impermeable  stricture, 
which  was,  indeed,  the  main  cause  of  the  retention.    The  operation  consists 
either  ia  pushing  the  trochar  at  once  through  the  abdominal  wall ;  or  else,  as 
in  tapping  for  ascites,  making  a  small  incision  about  half  an  inch  in  length 
through  the  integuments,  exactly  in  the  mesial  line,  immediately  above  the 
pubes,  and  then  pushing  a  curved  trochar,  with  its  concavity  downwards  and 
backwards,  into  the  bladder  behind  that  bone,  and  consequently  underneath 
the  reflection  of  the  peritoneum  (Fig.  942).    After  the  bladder  has  been 
emptied,  the  cannula  or  an  elastic  gum  tube  must  be  left  in  for  the  escape 
of  the  urine,  whilst  the  continuity  of  the  natural  passage  is  being  restored. 
When  the  bladder  is  greatly  distended,  in  consequence  of  retention  from 
enlargement  of  the  prostate  or  any  other  cause,  the  peritoneal  reflection  is 
carried  up  with  it,  and  a  considerable  portion  of  the  anterior  wall  of  the  organ 
uncovered  by  peritoneum  is  left  above  the  pubes.    In  a  case  of  unrelieved 
retention  from  stricture,  in  which  the  patient  died  suddenly  during  the  adminis- 
tration of  chloroform,  and  which  I  had  an  opportunity  of  dissecting,  I  found 
that  the  summit  of  the  bladder  reached  to  five  inches  above  the  symphysis 
pubis,  and  was  only  two  inches  below  the  umbilicus ;  that  the  line  of 
reflection  of  the  peritoneum  was       inches  above  the  bone  ;  and  tliat  the 
space  uncovered  by  serous  membrane  was  2^  inches  wide.    The  bladder 
contained  nearly  forty  ounces  of  urine,  the  retention  having  lasted  forty-eight 
hours. 

It  has  been  suggested  that  suprapubic  cystotomy  should  be  performed 
instead  of  simple  puncture,  and  an  attempt  made  to  remove  the  obstructing 
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lobe.  It  is  probable  that  this  would  add  l)ut  little  to  the  patient's  danger, 
but  further  experience  is  required  on  this  point. 

Puncture  through  the  Rectum  is  not  generally  a  safe  procedure  in 
retention  from  enlarged  prostate,  as  the  hypertrophied  gland  often  encroaches 
on  that  part  of  the  inferior  fundus  of  the  bladder  which  is  uncovered  by  peri- 
'■joneum.  "When,howeA-er,  the  retention  aiises  from  enlargement  of  the  urethral 
portion  rather  than  of  the  lateral  lobes,  this  operation  may  be  safely  done  ; 
and,  indeed,  I  have  known  it  put  in  practice  with  advantage  in  such  cases 
(Fig.  942). 

A  procedure  that  was  formerly  recommended  by  Brodie,  Liston,  and  most 
Surgeons  of  authority  in  these  matters,  was  Torcible  Catheterism,  or 
Tunnelling  the  Prostate.  As  the  retention  is  generally  owing  to  an 
enlargement  of  the  urethral  portion  of  the  prostate,  relief  was  afforded  by 


Fif;.  942. — Punct\ire  of  tlic  IJlmliler.    1\w  uiijier  instrument  is  in  the  jiositioii  of  Puncture  above  the 
Pulics  ;  the  lower  in  that  of  the  Puncture  tlirough  tlie  Kectiun. 

pushing  the  point  of  a  silver  catheter  through  this  obstacle  into  the  bladder. 
A  false  passage  was  thus  pui'posely  formed,  in  which  the  instrument  was  left 
for  about  forty-eight  hours,  when  it  would  usually  enter  it  again  with  sufficient 
r(!adiness  on  being  re-introduced.  This  practice  has,  however,  been  very 
generally  rendered  unnecessary  by  the  use  of  improved  instrumeuts,  aided  by 
ansesthetics  ;  and  "  tunnelling  the  prostate  "  may  be  looked  upon  as  belonging 
to  a  past  age  of  Urinary  Surgery,  ruder  than  the  jiresent. 

When  the  bladder  has  been  relieved,  the  patient  must  be  freely  purged. 
Belladonna  suppositories  are  often  of  use,  but  if  there  be  much  pain,  opium  or 
moi-phia  will  be  preferable.  In  a  fcw  days  the  congestion  of  the  prostate  passes 
off,  and  the  patient  may  be  again  able  to  pass  water  unaided.  In  many  cases, 
however,  the  bladder  of  an  old  man  which  has,  perhaps,  not  been  completely 
emptied  for  some  time,  becomes  permanently  atonic  after  a  single  attack  of 
retention,  and  he  is  never  able  again  to  dispense  with  the  catheter. 
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OTHER   DISEASES    OF    OJHE  PROSTATE. 

Atrophy  of  the  Prostate  somefcimes  occurs.  It  may  be  the  result  of 
exhausting  disease,  especially  phthisis,  of  old  age,  of  mechanical  pressure  from 
tumours  or  calculi,  or  of  local  disease  of  the  gland  itself.  Congenital  deficiency 
of  the  prostate  may  also  occur. 

Cancer  of  the  Prostate. — The  prostate  is  not  commonly  attacked  by 
cancer,  but  I  have  seen  several  instances  of  it.  The  form  met  with  is  most 
commonly  scirrhus  ;  one  case  of  colloid  has  been  recorded  by  Stanley  Boyd. 
I  have  seen  true  scirrhus  in  a  man  about  70  years  old.  IJe  died  with 
secondary  tumours  in  the  lymphatic  glands,  and  with  a  liver  studded  with 
cancerous  nodules. 

The  Symptoms  are  obscure  pain  and  irritability  about  the  neck  of  the 
bladder,  with  the  occasional  passage  of  blood.  Digital  examination  by  the 
rectum  will  probably  detect  a  hard,  ill-defined  mass,  occupying  the  situation 
of  the  prostate,  nodular  on  the  surface,  and  often  peculiarly  fixed.  It  is 
slightly  tender  on  pressure.  The  rapid  increase  in  size,  with  obstruction  to 
the  passage  of  urine,  and  frequent  hasmaturia  and  increasing  pain,  will  reveal 
the  true  nature  of  the  disease. 

The  only  Treatment  that  can  be  adopted  is  that  calculated  to  relieve  the 
bladder  from  the  mechanical  obstacle  to  the  escape  of  urine,  and  to  palliate 
suffering  by  ordinary  means. 

Tuhercle  of  the  Prostate  is  not  uncommonly  met  with.  It  usually  forms 
a  part  of  extensive  tubercular  disease  of  the  genito-urinary  tract.  In  fact  it  is 
rare  to  find  it  sufficiently  advanced  for  a  diagnosis  to  be  made  without  one  or 
both  epididymes  being  similarly  affected,  and  it  is  often  very  difficult  to  tell 
where  the  disease  originally  commenced.  The  vesiculee  seminales  are  usually 
implicated,  and  the  tubercular  infiltration  frequently  extends  to  the  floor  of  the 
bladder.  Not  uncommonly  it  is  associated  with  tubercle  of  the  kidney.  The 
post-mortem  appearances  are  those  of  tubercle  elsewhere.  Softening  yellow 
masses  are  found  usually  near  the  urethral  surface.  After  a  time  the  mucous 
membrane  gives  way,  and  a  ragged  cavity  with  yellow  walls  is  left  in  the  floor 
of  the  prostatic  urethra.  Sometimes  the  tubercular  abscess  may  open  into  the 
rectum,  and  thus  a  fistula  may  be  left  between  the  urethra  and  the  bowel. 
More  rarely  it  causes  an  abscess  pointing  forwards  in  the  perinjeum.  Tubercle 
in  the  lungs  is  usually  present  at  death.  The  Symptoms  vary  much, 
according  to  the  situation  of  the  ulceration.  If  it  is  limited  to  the  prostate, 
it  may  cause  surprisingly  little  disturbance.  In  a  case  which  occurred  in 
University  College  Hospital,  the  patient  died  of  tubercular  meningitis,  some 
months  after  castration  for  tubercular  testicle.  At  the  ji70s^-/«or/em  examina- 
tion two  cavities  were  found  in  the  prostate  large  enough  to  admit  the  top  of 
the  thumb,  but  the  patient  had  made  no  complaint  of  any  urinary  trouble. 
If  the  ulceration  extend  towards  the  bladder,  there  may  be  extreme  symptoms 
of  irritable  bladder.  Digital  examination  by  the  rectum  shows  the  prostate 
to  be  hard,  nodular,  and  irregularly  enlarged.  Sometimes  a  softening  patch 
may  be  detected  in  it.  The  vesiculse  seminales,  if  they  can  be  reached,  are 
usually  found  to  be  enlarged.  There  may  be  a  purulent  discharge  from  the 
urethra,  and  pus  in  the  urine.  The  detection  of  the  tubercle  bacillus  would 
determine  the  nature  of  the  case.    The  Treatment  is  merely  palliative.  The 
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disease  is  too  widely  disseminated  when  first  recognized  to  make  it  possible  to 
do  anything  by  exposing  the  gland  and  scraping  it. 

Cysts  or  Cavities  are  sometimes  found  in  the  prostate  ;  they  may  l^e 
dilatations  of  gland-folholes,  abscesses,  or  cavities  containing  concretions  or 
calculi. 

Prostatic  Calculi  have  already  been  described  in  the  Chapter  on  Urinary 
Calculus  (Yol  IT.,  p.  1074). 
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URETHRITIS. 

Simple  InflammatioD.  of  the  Urethra  is  especially  apt  to  occur  in 
strumous,  rheumatic,  or  gouty  individuals,  from  slight  sources  of  irritation 
that  would  not  excite  it  in  more  healthy  constitutions.  In  strumous  children, 
it  may  arise  from  worms  in  the  intestines,  or  from  gastric  irritation ;  and  in 
gouty  or  rheumatic  subjects,  it  appears  often  to  occur  in  connection  with  an 
acid  state  of  the  urine.  Excessive  beer  drinking  may  cause  a  slight  discharge 
from  the  urethra — the  "  Biertripper  "  of  tlie  German  students.  In  other 
cases,  the  irritation  of  a  stricture,  the  passage  of  instruments,  or  ordinary 
sexual  intercourse,  may  occasion  the  disease,  without  there  being  anything  of 
a  specific  character  about  it.  Contact  with  women  who  are  out  of  health, 
pregnant,  or  suffering  from  leucorrhoea,  often  gives  rise  to  local  irritation  of 
this  kind.  Urethritis,  especially  when  arising  from  sexual  intercourse,  is  fre- 
quently mistaken  for  gonorrhoea.  Prom  this  it  may,  as  a  rule,  be  distin- 
guished by  the  less  intense  degree  of  inflammation,  and  by  the  absence  of  the 
secondary  consequences  that  frequently  follow  true  gonorrhoea ;  yet,  in  many 
instances,  the  diagnosis  is  extremely  diflBcult,  especially  from  the  subacute 
forms  of  gonorrhoea  that  are  common  in  London. 

Symptoms. — Urethritis  is  characterized  by  heat,  pricking,  and  tension 
about  the  urethra  for  a  day  or  two,  followed  by  muco-purulent  discharge, 
often  rather  profuse,  and  accompanied  by  some  ardor  m-in£e.  The  symptoms 
are  not  severe,  and  the  disease  usually  subsides  at  the  end  of  a  week  or  ten 
days  ;  but  sometimes  it  becomes  chronic,  especially  if  conjoined  with  stricture, 
and  is  then  extremely  troublesome,  particularly  in  gouty  individuals. 

Treatment. — The  treatment  of  urethritis  is  mildly  antiphlogistic.  The 
bowels  should  be  kept  open,  and  salines  freely  administered  ;  in  cases  in 
which  there  is  reasou  to  believe  that  the  affection  is  of  gouty  origin,  small 
'  doses  of  colchicum,  in  combination  with  alkahes,  will  be  found  of  especial 

■  service.  The  use  of  emollient  or  slightly  astringent  injections,  such  as  opiate 
lotions,  or  a  very  weak  solution  of  acetate  of  lead,  with  belladonna,  will  be 
found  serviceable  as  the  disease  is  on  the  decline,  but  not  until  then  ;  and 

'  when  the  affection  has  reached  a  chronic  stage,  small  doses  of  copaiba  may 
be  advantageously  administered.  The  diet  in  all  cases  should  be  of  the 
blandest  character,  stimulants  of  all  kinds  being  interdicted. 

If  the  disease  be  conjoined  with  slight  stricture,  it  may  not  unfrcquently 
give  rise  to  temporary  retention  of  urine.  This  may,  however,  most  commonly 
be  readily  relieved  by  leeches  to  the  periuseum,  the  warm  hip-bath,  and 

■  salines,  with,  perhaps,  opiate  suppositories,  and  plenty  of  demulcent  drinks. 
The  catheter  should  not  be  used,  if  it  be  possible  to  give  relief  without  it. 
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Gonorrhoea  is  a  specific  disease,  accompanied  by  inflammation  and  an  abun- 
dant muco-purulent  discharge  ;  affecting  the  urethra  most  commonly,  but  also 
the  other  mucous  membranes  of  the  genital  organs,  as  of  the  prepuce  and  the 
glans  in  the  male,  and  of  the  vulva  and  vagina  in  the  female. 

The  urethra  is  the  usual  seat  of  gonorrhoea  in  the  male  ;  and  the  disease 
may  be  looked  on  as  an  infectious  urethritis.  Its  seat  of  greatest  intensity  is 
usually  the  fossa  uavicularis  ;  but  it  may  extend  over  a  much  greater  surface, 
affecting  the  entire  length  of  the  canal,  and  even  the  whole  mucous  lining  of 
the  bladder.  In  the  female  it  commonly  spreads  over  the  extensive  mucous 
surface  of  the  external  organs  of  generation,  and  sometimes  invades  the  uterus 
and  Fallopian  tubes. 

Cause.— Gonon-hoea  has  its  origin  in  the  female,  and  is  possibly  developed 
in  prostitutes  without  infection  from  the  male.  It  is  a  highly  infective 
inflammation  of  the  mucous  membrane  of  the  vagina,  predisposed  to  by  the 
decomposition  of  retained  semen  and  of  foul  discharges,  the  result  of  repeated 
acts  of  indiscriminate  intercourse  without  proper  attention  to  cleanliness.  It 

■  is  impossible  to  say  clinically  where  urethritis  or  vaginitis  ends,  and  infective 
gonorrhoea  begins.  In  the  male,  gonorrhoea  arises  in  all  cases  from  communi- 
cation of  the  specific  poison  from  the  female  by  sexual  intercourse. 

The  poison  of  gonorrhoea  differs  entirely  from  those  of  the  venereal  diseases 
described  in  Chapter  XXXVI.,  as  has  been  fully  proved  by  inoculation  ;  these 
diseases  not  being  capable  of  reproducing  one  another  in  any  circumstances. 
The.pus  from  gonorrhoea  always  contains  a  definite  form  of  micrococcus,  and 
it  has  been  maintained  by  Neisser,  Bokai,  Bockhart,  and  others,  that  this 
organism  is  the  actual  virus.  Bokai  inoculated  six  students  with  the 
organism,  which  had  been  cultivated  in  suitable  fluids,  and  in  three  gonorrhoea 
followed.  Bockhart  also  successfully  inoculated  the  organism  in  the  urethra 
of  a  man  after  it  had  been  cultivated  to  four  generations  in  prepared  gelatine. 
It  seems  probable,  therefore,  that  the  "  gonococcus,"  as  it  has  been  termed, 
is  either  the  actual  virus  or  in  some  way  connected  with  its  development. 

The  suppurative  inflammation  of  gonorrhoea  has  these  peculiarities:  1.  It 
has  a  distinct  and  lengthened  period  of  incubation  ;  2.  It  rapidly  propagates 
itself  along  the  mucous  tracts  that  it  aftects ;  3.  It  is  contagious  in  the  highest 
degree  not  only  when  the  pus  is  applied  to,  and,  as  it  were,  rubbed  into  the 
mucous  surfaces  of  the  generative  organs  during  coitus,  but  when  it  simply 
touches  other  mucous  surfaces  ;  and,  4.  It  is  sometimes  attended  l)y  remote 
constitutional  phenomena  partaking  of  a  pyasmic  character. 

Character.— Gonorrhoea  is  usually  looked  upon  as  a  purely  local  affection 
of  the  genital  organs  ;  but  although  in  the  early  stages  it  is  doubtless  a  strictly 
local  affection,  yet  it  is  occasionally  followed  by  a  train  of  very  characteristic 
phenomena,  that  can  scarcely  be  looked  upon  in  any  other  light  than  as  the 
result  of  constitutional  infection  ;  the  more  so,  as  some  individuals  never  have 
gonon-hcea  without  the  disease  being  followed  by  these  sequences,  Avhilst  others 
arc  altogether  exempt  from  them.  The  parts  that  are  secondarily  affected  are 
chiefly  the  fibrous  tissues,  the  mucous  and  the  cutaneous  surfaces.    The  affec- 

■  tions  of  the  fibrous  tissues  give  rise  to  so-called  rheumatism  and  to  peculiar 
fonns  of  inflammation  of  the  testicle  and  of  the  sclerotic.  The  affection  ot 
the  mucous  memhranes  displays  itself  in  specific  inflammation  of  the  eyes. 
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The  occurrence  of  these  various  affections,  assuming  as  they  do  a  specific  type 
so  distinctly  marked  that  they  can  at  once  be  characterized  as  gonorrhoea!, 
certainly  tends  to  show  that  the  disease  impresses  the  constitution  in  some 
peculiar  manner,  somewhat  analogous  to  syphilis  or  pyemia  ;  though  in  a  far 
minor  degree,  and  with  much  less  certainty,  than  these  diseases. 

Symptoms. — The  symptoms  of  gonorrhoea  in  the  male  may  he  divided 
into  three  stages  :— 1.  The  Incubative  Stage,  or  the  period  of  Irritation  ; 
2.  The  Acute  Inflammatory  Stage  ;  and,  3,  The  Chronic  Stage. 

1.  Incubative  Stage. — The  first  stage,  that  of  irritation,  usually  comes  on 
from  two  to  three  days  after  connection,  when  the  patient  begins  to  experience 
some  degree  of  heat,  itching,  and  general  irritation  about  the  penis.  The  lips 
of  the  urethra  are  somewhat  red  and  swollen  ;  its  orifice  gapes  ;  and,  on 
squeezing  it,  some  mucus  exudes.  This  stage  usually  continues  for  three  or 
four  days  from  the  time  of  infection,  but  sometimes  for  six  or  eight,  when  it 
terminates  in  the  second,  which  is  one  of  active  inflammation. 

2.  Acute  or  Inflammatory  Stage. — The  discharge  now  becomes  abun- 
dant, thick,  and  of  a  greenish -yellow  colour  ;  there  is  gi-eat  pain  in  making 
water,  with  considerable  heat  and  smarting,  and  the  urine,  which  flows  in  a 
diminished  stream,  is  passed  with  increased  frequency.  The  urethra  is  swollen, 
firm,  and  cord-like  to  the  touch  ;  the  whole  penis,  indeed,  looks  generally  red 
and  turgescent.  As  the  disease  advances,  and  the  bulbous  portion  of  the 
urethra  becomes  aifected,  weight  and  tension  in  the  perinseum  will  be  com- 
plained of.  If  the  prostatic  portion  be  the  seat  of  disease,  there  will  be  heat 
and  weight  about  the  anus,  with  frequency  of  micturition  and  some  strangury. 
During  the  whole  of  this  period  there  is  generally  a  good  deal  of  constitutional 
distm'bance,  restlessness,  and  fever. 

One  of  the  most  troublesome  symptoms  in  this  stage  is  the  occurrence  of 
Chordee,  which  consists  in  painful  erections  at  night,  with  a  twist  in  the 
body  of  the  penis,  which  is  usually  curved  downwards. 

3.  Chronic  Stage. — The  acute  symptoms  usually  continue  for  about  a  fort- 
night, when  the  third  stage,  that  of  subacute  or  chi'onic  inflammation,  sets  in. 
During  this  period  of  the  affection  the  inflammatory  symptoms  gradually  sub- 
side, but  a  thin  muco-purulent  discharge  keeps  up,  with  some  degree  of  heat 
and  irritation  about  the  urethra,  and  occasional  smarting  in  passing  urine. 
Under  proper  treatment,  this  usually  subsides  in  the  course  of  another  fortnight 
or  three  weeks  ;  but,  if  neglected,  or  in  certain  constitutions,  it  may  last  for 
many  months,  or  even  years,  then  degenerating  into  a  Gleet.  In  proportion  to 
the  continuance  of  the  affection  the  inflammatory  symptoms  subside,  though 
the  specific  and  contagious  character  does  not  disappear,  and  the  infection  may 

'  continue  so  long  as  the  discharge  keeps  up.  Hunter  mentions  the  case  of  a 
girl  who  had  been  two  years  in  the  Magdalen  Hospital,  and  who  infected  a 
person  with  whom  she  had  connection  immediately  after  she  left  that  institu- 
tion. The  persistence  of  the  contagion  of  gleet  is,  it  is  true,  more  marked  in 
women  than  in  men.  So  long,  however,  as  any  purulent  discharge  continues 
from  the  male  urethra,  though  it  be  but  a  daily  drop,  the  patient  must  be  looked 
upon  as  infectious. 

The  severity  and  the  continuance  of  gonorrhoea  are  often  opposed  to  one 
another.  Thus  the  disease  is  most  severe  in  young  and  plethoric  persons,  and 
in  first  attacks  ;  but  it  is  most  difficult  of  cure  in  strumous  and  phlegmatic 
constitutions,  more  especially  if  there  be  a  gouty  or  rheumatic  tendency  co- 
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existing,  and  is  very  troublesome  to  remove  after  repeated  attacks.  I  have 
observed  repeatedly  that  it  is  very  apt  to  degenerate  into  a  gleet  in  people  who 
are  subject  to  chronic  eczema. 

There  is  a  form  of  chronic  gleet  which  continues  very  persistently  after  an 
attack  of  gonorrhoeal  epididymitis.  In  these  cases  the  discharge  is  not  so 
much  m-ethral  as  testicular.  It  appears  to  proceed  from  the  increased  exuda- 
tion from  the  mucous  membrane  of  the  secretory  and  efferent  structures  of 
the  testis,  during  the  process  of  resolution  of  the  inflammation. 

The  length  of  time  that  the  infection  of  gleet  will  continue  in  both  sexes, 
but  especially  in  the  female,  makes  it  somewhat  difficult  to  say  whether  the 
poison  of  gonorrhoea  can  be  generated  de  novo,  as  it  is  not  improbable  that 
many  individuals  communicate  the  disease,  believing  themselves  to  be  perfectly 
cured,  though  still  suffering  from  slight  gleet. 

Gleet. — The  term  gleet  is  applied  to  any  mucous  or  muco-purulent  discharge, 
which  is  very  small  in  amount  and  persists  for  an  indefinite  time  unaccom- 
panied by  any  other  obvious  symptoms.  This  condition  is  one  which  gives  rise 
to  great  mental  uneasiness  in  many  patients,  and  some  varieties  are,  moreover, 
liable  to  terminate  in  stricture  if  unrelieved.  The  correct  diagnosis  of  its 
nature  and  source  is,  therefore,  of  extreme  importance.  In  the  first  place,  it 
is  necessary  to  remember  that  in  young  men  a  somewhat  copious  flow  of  mucus 
is  apt  to  accompany  an  erection  of  the  penis.  When,  as  is  frequently  the  case, 
an  erection  occurs  just  before  waking  in  the  morning,  the  mucus  may  be  found 
glueing  the  lips  of  the  urethra  together,  and  may  be  mistaken  by  the  patient 
for  a  gleet.  Again,  true  gonorrhoeal  gleet  must  not  be  confounded  with  pro- 
statorrhoea  (see  p.  1108).  Some  information  may  be  derived  as  to  the  cause 
of  the  gleet  by  examining  the  urethra  with  the  endoscope.  This  is  a  simple 
metal  tube  about  the  size  of  a  No.  12  or  14  catheter,  down  which  light  may 
be  thrown  by  a  mirror  or  an  electric  lamp.  The  mucous  membrane  bulges 
into  the  opening  at  the  lower  end,  and  its  condition  can  thus  be  seen.  It 
requires  considerable  experience  to  form  an  opinion  of  much  value  as  to  the 
state  of  the  membrane.  Desormeaux  has  shown  in  this  way  that  a  true 
gonorrhoeal  gleet  is  due  to  the  presence  of  chronically  inflamed  patches  of 
mucous  membrane  in  the  urethra.  These  patches  are  purplish  or  dark  red 
in  colour,  whereas  the  normal  urethra  is  a  pale  pink.  Sometimes  the  surface 
of  the  mucous  membrane  is  covered  with  small  granulations,  like  those 
seen  on  the  conjunctiva  in  granular  lids.  This  condition  Desormeaux  calls 
"gi-anular  urethritis."  The  patches  may  be  multiple,  but  more  often  there  is 
only  one  situated  in  the  bulbous  portion  of  the  urethra.  The  sympioms  of 
such  a  condition  are  the  following.  A  slight,  sometimes  almost  colourless, 
sometimes  yellowish,  discharge  will  be  found  glueing  the  lips  of  the  nrcthrs 
together  in  the  morning.  This  discharge  is  little  affected  by  diet  or  stimulants, 
but  is  usually  greatly  aggi-avated  by  connection.  If  during  micturition  the  first 
few  drops  of  urine  be  passed  into  a  separate  vessel,  flocculi  of  mucus  and  pus 
are  seen  floating  in  it.  There  is  no  pain  or  discomfort  in  micturition,  but  the 
stream  may  be  slightly  narrowed,  and  a  few  drops  of  urine  may  be  retained 
in  the  urethra,  and  dribble  away  afterwards,  as  in  a  slight  stricture.  These 
inflamed  patches  may  usually  be  detected  without  difliculty  by  the  use  of  the 
olive-headed  bougie.  As  the  sound  passes  the  inflamed  spot,  the  patient  will 
complain  of  pain,  and  on  withdrawing  it  a  drop  of  blood  may  be  found  upon 
its  bulb.    A  slight  feeling  of  resistance  to  the  instrument  is  also  felt. 
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In  other  cases  the  gleet  may  be  due  to  a  chronic  inflammatory  discharge 
from  the  glands  and  follicles  of  the  m-ethra.  Hill  states  that  it  occasionally 
ai-ises  also  from  small  vegetations  or  warts  situated  immediately  inside  the 
meatus. 

The  Treatment  of  Gonorrhoea  must  be  conducted  with  reference  to 
the  stage  of  the  disease,  but  especially  wth  regard  to  the  acuteness  of  the 
inflammation  accompanying  it.  It  is  of  two  kinds,  rational,  and  specific 
or  empirical.  Both  plans  are  useful,  and,  indeed,  usually  necessary,  but  they 
cannot  be  adopted  indiscriminately.  Thus,  if  specific  means  be  employed 
durmg  the  acute  inflammatory  stage  of  the  complaint,  much  mischief  may 
ensue ;  whilst,  if  antiphlogistic  treatment  be  persevered  in  for  too  long  a  time, 
the  disease  may  be  kept  up  indefinitely. 

It  has  been  proposed  to  adopt  what  has  been  termed  the  adoriive  or  revulsive 
treatment,  during  the  earliest  stages  of  gonorrhoea  ;  indeed,  during  the  incu- 
bative period.  This  method  consists  either  in  the  injection  of  a  very  strong 
solution  of  the  nitrate  of  silver  into  the  urethra,  or  in  the  application  to  the 
inflamed  mucous  membrane  of  a  strong  ointment  of  that  salt  by  means  of  a 
bougie  smeared  with  it  ;  other  Surgeons,  again,  have  recommended  the  admi- 
nistration of  very  large  doses  of  copaiba  at  this  period.  These  various  plans 
have,  however,  deservedly  fallen  into  disrepute.  I  have  on  several  occasions 
seen  most  intense  inflammation  produced  by  this  mode  of  treatment,  and  never, 
in  any  case,  any  good  result.  Independently  of  this,  it  is  impossible  to  know 
whether  the  case,  in  the  earhest  stage,  will  prove  to  be  one  of  simple  urethritis 
or  a  specific  gonorrhoea. 

In  the  acute  inflammatory  stage,  attended  by  heat,  swelling  of  the  organ, 
great  ardor  uriuEe,  and  abundant  muco-purulent  discharge,  the  treatment 
must  be  entirely  antiphlogistic,  the  activity  of  the  measures  being  propor- 
tioned to  the  intensity  of  the  inflammation.  If  this  be  severe,  warm  hip- 
baths, poppy  fomentations,  or  the  envelopment  of  the  penis  in  warm  water- 
di-essing,  will  be  of  essential  service.  At  the  same  time  the  urine  must  be 
diluted,  and  its  acidity  lessened,  by  the  patient  drinking  large  quantities  of 
alkaline  diluents — barley-water  or  linseed-tea  containing  carbonate  of  potash 
hi  solution  ;  and  the  bowels  may  be  kept  in  action  by  the  admuiistration, 
every  second  night,  of  a  dose  of  blue  pill.  Half  a  drachm  of  carbonate  of 
potash,  with  twenty  minims  of  tincture  of  hyoscyamus  in  an  ounce  of  camphor 
water  should  be  given  every  four  or  six  hours.  All  alcoholic  stimulants, 
spices,  salt  food,  and  coffee  must  be  avoided,  the  diet  being  restricted  to  light 
slops,  and  perfect  rest  enjoined.  By  such  means  as  these,  the  activity  of  the 
inflammation  will  be  gradually  lessened,  the  discharge  becoming  thinner,  the 
smarting  in  micturition  less  severe,  and  the  erections  less  painful.  The 
patient  should  also  be  desired  to  pass  his  urine  frequently,  so  as  to  wash  the 
urethra  clean. 

During  this  stage,  or  eai-lier  if  the  nature  of  the  disease  is  recognized, 
W.  W.  Cheyne  recommends  the  use  of  iodoform  and  eucalyptus  bougies. 
These  are  composed  of  iodoform,  5  gr. ;  oil  of  eucalyptus,  10  w\;  oil  of 
theobroma,  35  gr.  This  is  sufficient  to  make  one  bougie  4  inches  long.  It 
is  thus  used  :  the  patient  first  passes  water  to  clean  the  urethra,  he  then  dips 
the  bougie  in  carbolic  oil  (1  in  20)  and  passes  it  quickly  into  the  urethra 
before  it  becomes  softened  by  the  heat  of  his  fingers.  It  must  be  pushed  in 
with  a  pencil,  or  some  convenient  instrument,  till  it  completely  disappears. 
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An  absorbent  pad  of  iodoform  or  sab'cylic  wool  is  then  placed  over  the  end  of 
the  penis,  and  covered  with  oiled-silk  or  gutta-percha  tissue  secured  by  a  strip 
of  plaster.  The  patient  then  refrains  from  making  water  as  long  as  possible. 
One  bougie  may  be  used  daily  for  two  or  three  days,  and  in  the  interval  some 
simple  injection,  such  as  chloride  of  zinc  (gr.  J  to  gj),  or  sulpho-carbolate  of 
zinc  (gr.  ij  to  gj)  may  be  used.  C'heyne  states  that  by  these  means  the  in- 
flammation is  often  cut  short  and  a  cure  effected  in  a  week  or  ten  days  or 
sooner.  If  it  fails  it  does  no  harm.  One-twentieth  of  a  grain  of  perchloride 
of  mercury  added  to  each  bougie  is  said  to  increase  the  certainty  of  their 
action. 

During  the  second,  or  in  fact  in  all  stages  of  gonoiThoea,  much  harm  is  often 
done  by  applying  lint  to  the  penis.  This  does  not  absorb  the  discharge,  but 
rather  shuts  it  in.  It  is  better  to  put  the  penis  in  a  macintosh  gonorrhoea-bag, 
at  the  bottom  of  which  a  good-sized  piece  of  salicylic  wool  may  be  placed  to 
absorb  the  discharge. 

When  the  third  stage  of  the  disease  has  been  reached,  specific  treatment  may 
be  employed  with  great  advantage  ;  while,  if  recourse  were  had  to  it  at  an 
earlier  period,  it  would  certainly  increase  the  inflammation  and  give  the  patient 
much  distress.  Even  in  this  stage  the  specific  remedies,  such  as  copaiba  and 
cubebs,  must  be  cautiously  given ;  the  Surgeon  feeling  his  way  with  them,  and 
])eing  prepared  to  discontinue  them  if  he  find  that  they  increase  the  imtation. 
Should  the  disease,  however,  from  the  commencement,  have  assumed  a  subacute 
character,  the  specific  treatment  may  with  safety  be  adopted  at  a  much  earlier 
period. 

Copaiba  and  cubebs  are  extensively  used  in  this  stage  of  gonorrhoea.  Of 
these,  copaiba  is  the  least  iiTitating,  and  consequently  most  generally  to 
be  preferred.  It  may  be  administered  in  a  variety  of  ways  ;  in  capsule,  piU, 
draught,  or  extract.  The  capsule  is  generally  to  be  prefeiTed,  on  account  of 
the  nauseous  taste  being  thus  more  completely  disguised ;  but  in  many 
cases  it  acts  with  more  certainty,  and  with  better  effect,  if  given  in  either  of 
the  other  forms.  When  the  capsules  are  given,  the  patient  may  take  from  six 
to  eight  or  ten  in  the  day,  and  should  at  the  same  time  have  an  alkaline 
mixture,  which  increases  materially  the  effect  of  the  drug.  A  very  excellent 
mode  of  administering  copaiba  is  to  rub  it  down  into  a  mass  with  burnt 
magnesia,  and  to  let  the  patient  take  about  a  drachm  of  this  paste  three 
times  a  day,  in  a  bolus  wrapped  in  wafer-paper  ;  or,  if  the  taste  be  not  much 
objected  to,  he  may  take  it  most  advantageously  in  mucilage,  with  liquor 
potassae  and  tincture  of  henbane. 

In  some  relaxed  constitutions,  and  more  particularly  after  frequent  claps, 
cubebs  will  be  found  to  cure  the  patient  more  readily  than  copaiba,  or  rather 
most  successfully  if  given  in  combination  with  it.  An  excellent  plan  is  to  put 
al)out  half  an  ounce  of  powdered  cubebs  into  a  mortar,  and  to  rub  it  up  with 
as  much  copaiba  as  will  form  a  stiff  paste,  of  which  the  patient  should  take  a 
drachm  as  a  bolus  thrice  daily.  The  effects  of  this  electuary  arc  often  most 
striking  ;  but  it  can  be  used  only  in  the  constitutions  indicated,  and  after  the 
more  active  inflammatoiy  symptoms  have  subsided.  Copaiba  in  many  sub- 
jects brings  out  a  red,  raised  rash,  most  marked  on  the  backs  of  the  hands 
and  feet,  but  sometimes  extending  over  the  whole  body.  It  is  accomjmnied  by 
considerable  itching  and  often  by  some  rise  of  temperature.  Hill  states  that 
a  similar  eruption,  but  more  papular  in  character,  may  follow  the  administra- 
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tion  of  cubebs.  Hsemafcuria  has  been  occasionally  observed  as  the  result  of 
large  doses  of  copaiba.  Oil  of  yellow  sandal  wood  may  sometimes  be  employed 
with  advantage,  though  its  action  is  somewhat  uncertain.  It  may  be  given 
in  capsules  in  doses  not  exceeding  twenty  minims  three  times  a  day,  or  the 
following  formula  wiU  be  found  useful ;  oil  of  sandal  wood,  5ij,  tragacanth  m 
powder  Jss.,  water  to  Sviij  :  one  ounce  to  be  taken  three  times  a  day. 

It  is  during  the  third  stage  of  gonorrhcea  that  Injections  may  advantage- 
ously be  used.  Much  and  very  unfounded  prejudice  exists  against  their  use 
in  the  minds  of  many  :  but  surely  it  is  as  safe  to  apply  proper  local  applica- 
tions to  an  inflamed  urethra  as  it  is  to  an  inflamed  conjunctiva  ;  and  the  bad 
consequences,  such  as  stricture  and  inflamed  testicle,  which  have  sometimes 
been  referred  to  their  use,  have  either  been  due  rather  to  the  long  continuance 
and  to  the  severity  of  the  disease  itself  than  to  the 
remedies  employed,  or  to  their  application  at  too  early  a 
stage  or  of  too  great  a  strength.  It  is  in  long-standing 
cases  of  gonorrhoea,  in  which  the  discharge  continues 
for  months  or  years,  that  stricture  follows,  not  in  cases 
of  ordinary  duration  ;  and  it  is  the  result  of  the  chronic 
inflammatory  thickening  of  the  mucous  membrane,  and 
has  no  more  to  do  with  the  injections  than  with  the 
copaiba  or  salines  which  the  patient  may  have  taken. 
As  the  ardor  urin£e  subsides,  emollient  and  shghtly 
astringent  injections  may  be  used.  The  best  is  perhaps 
chloride  of  zinc  of  the  strength  of  two  grains  to  twelve 
ounces  of  water,  to  which  two  drachms  of  extract  of 
belladonna  may  be  added.  This  injection  may  be  used 
frequently  during  the  day.  Acetate  of  lead,  from  one  to 
two  grains  to  the  ounce  of  water,  is  often  useful.  If  this 
induce  irritation,  a  few  grains  of  the  watery  extract  of 
opium  may  advantageously  be  added.  As  the  disease 
subsides,  a  stronger  astringent  is  required,  and  then  one 
or  two  grains  of  the  acetate  of  zinc  may  be  added  to 
each  ounce  of  the  injection ;  or  a  weak  solution  of 
sulphate  may  be  employed,  gr.  ij  to  each  ounce  of  water ; 
or  an  injection  of  gr.  \  of  the  nitrate  of  silver  to  the 
ounce  may  be  used.  During  the  whole  of  this  stage, 
the  diet  and  habits  of  life  must  be  carefully  regulated, 
and  all  stimulants  interdicted.  The  injections  should  be 
discontinued  as  soon  as  the  discharge  has  ceased  ;  unless  this  be  done,  they 
may  re-induce  it. 

The  mode  of  injection  is  of  importance.  A  glass  syringe  should  always  be 
used,  with  a  smooth  rounded  nozzle.  The  patient  sitting  on  the  edge  of  the 
chair  and  holding  up  the  penis,  should  carefully  insert  the  end  of  the  syringe 
between  the  lips  of  the  urethra,  and  then  slowly  throw  in  the  injection  as  far 
as  it  will  go.  Although  the  inflammation  is  usually  at  first  confined  to  the 
anterior  portion  of  the  urethra,  yet  it  in  most  cases  extends  to  the  bulb,  and 
the  injection  should  be  applied  to  the  whole  length  of  the  inflamed  mucous 
membrane.  If  any  enter  the  bladder  it  cannot  signify,  as  it  will  immediately 
be  decomposed  by  the  salts  and  mucus  of  the  urine. 

Instead  of  the  ordinary  glass  syringe,  the  injector  (Fig.  943)  may  be  ad- 


Fig.  043.— Teevan's 
Injector. 
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vantageously  used.  By  it,  the  injection  is  thrown  from  behind  forwards,  bo 
that  when  passed  beyond  the  inflamed  part  it  washes  out  the  discharge,  instead 
of  forcing  it  further  on. 

Treatment  of  Gleet. — In  gleet,  much  difliculty  will  often  be  experienced 
in  curing  the  patient  of  his  discharge.  Here  much  depends  not  only  on  the 
administration  of  proper  remedies,  but  on  care  being  taken  attentively  to 
regulate  his  habits  of  life.  It  will  constantly  be  found  that,  after  the  disease 
has  apparently  been  cured,  excesses  at  table,  and  more  especially  the  drinkiug 
of  beer,  or  of  eifervescing  or  acid  wines,  will  bring  back  the  discharge.  It  will 
return  also  after  connection,  though  it  have  previously  ceased  entii-ely.  This 
is  especially  the  case  in  strumous,  gouty,  or  rheumatic  constitutions,  in  which 
aU  urethral  inflammations  are  with  difficulty  removed.  In  these  cases,  then, 
abstinence  from  alcoholic  liquids  and  dietetic  stimulants,  and  a  continent  Ufe 
must  be  strictly  enjoined  ;  but  the  local  treatment  requires  careful  attention. 

In  the  early  stages  of  gleet  an  attempt  may  be  made  to  cure  it  by  injections. 
For  this  purpose  somewhat  stronger  solutions  are  required  than  in  the  more 
acute  period  of  the  disease.  Sulphate  of  copper  will  often  be  found  useful, 
commencing  with  half  a  grain  to  the  ounce,  and  gradually  increasing  it  to  one 


Fig.  044.— Guyon's  Injector.    The  Smaller  Figure  represents  the  Nozzle. 


or  even  two  grains.  Tannic  acid  in  the  strength  of  from  two  to  four  grains 
to  the  ounce  will  sometimes  check  the  discharge.  Soluble  bougies,  similar 
to  those  already  described,  but  containing  tannic  acid,  sulphate  of  zinc,  or 
acetate  of  lead,  are  often  of  great  service.  These,  combined  with  the  internal 
administration  of  copaiba  and  cubebs,  or  the  perchloride  of  iron,  may  effect  a 
cure.  If  these  do  not  succeed,  the  occasional  passage  of  a  full-sized  bougie 
is  of  the  greatest  use.  The  orifice  of  the  urethra  must  also  be  examined  for 
warty  growths,  which  may  keep  up  the  discharge. 

When  the  disease  has  become  very  chronic,  and  has  assumed  the  foiTu  of 
granular  urethritis,  it  is  difficult  of  cure  ;  for,  as  Desormeaux  has  pointed 
out,  no  injection,  which  the  healthy  portion  of  the  urethra  is  capable 
of  bearing,  will  have  much  efl'ect  upon  the  inflamed  patch.  He  therefore 
recommends  the  application  of  a  very  strong  solution  of  nitrate  of  silver 
through  the  endoscope  ;  but  equally  satisfactory  results  may  be  obtained  by 
the  use  of  Guyon's  injector  (Fig.  1)44).  This  consists  of  a  hollow  bulbous 
sound  perforated  in  the  bulb,  and  fitted  with  a  small  syringe.  The  bulbous 
sound  having  been  passed  first  up  and  down  tlie  urethra  till  the  exact  situation 
of  the  inflamed  spot  is  found  by  the  tenderness  and  slight  cling  before  men- 
tioned, the  perforated  head  is  held  fixed  at  the  diseased  spot,  and  a  few  drops 
of  a  solution  of  nitrate  of  silver  (ten  to  twenty  grains  to  the  ounce  of  water) 
are  injected.  The  patient  should  pass  urine  immediately  before  the  injection, 
and  not  again  for  some  hours  if  possible.    Berkeley  Hill,  who  has  had  great 
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experience  of  this  mode  of  treatment,  states  that,  if  the  patient  keep  quiet  for 
some  time  after,  no  complications  are  likely  to  follow  ;  but  neglect  of  these 
precautions  may  be  followed  by  swelled  testicle  or  even  perineal  abscess.  After 
the  operation,  a  weak  astringent  injection  must  be  used  for  a  few  days,  and 
the  passage  of  bougies  for  a  short  time  after  is  usually  necessary  to  complete 
the  cure.  Otis,  of  New  York,  is  of  opinion  that  every  prolonged  gleet  is  the 
result  of  a  narrowing  of  the  canal,  and  he  recommends  internal  urethrotomy 
as  a  cure— cutting  the  urethra  up  to  its  normal  size  by  the  method  described 
under  the  treatment  of  stricture  of  the  urethra.  The  operation  is  somewhat 
severe,  and  should  never  be  had  resort  to  till  all  other  means  have  failed. 

The'  treatment  of  gleet  may  therefore  be  summed  up  as  follows.  The 
patient  must  be  carefully  examined,  in  order  to  detect,  if  possible,  some  con- 
stitutional condition,  such  as  struma,  gout,  or  rheumatism,  which  may  serve 
as  a  guide  to  general  treatment,  diet,  and  use  of  stimulants.    Change  of  air 
and  sea-bathing  are  often  of  essential  service.    The  orifice  of  the  urethra  must 
be  examined  for  warty  growths  or  suppurating  follicles.    If  these  are  found, 
they  may  be  touched  with  nitrate  of  silver.    If  they  are  not  found,  the 
electuary  of  cubebs  and  copaiba,  or  one  composed  of  cubebs  and  the  ses- 
quioxide  of  iron,  may  be  administered  with  advantage,  and  the  injections  re- 
commended for  the  chronic  stage  of  gonorrhoea  may  be  persevered  with. 
Should  these  fail,  and  should  the  olive-headed  sound  give  distinct  evidence  of 
a  tender  spot,  and  perhaps  a  slight  narrowing  of  the  urethra,  the  passage  of  a 
full  sized  metallic  bougie  every  second  or  third  day  should  be  tried.    If,  after 
a  fair  trial,  this  fail  also,  injection  of  nitrate  of  silver  by  Guyon's  injector 
must  next  be  had  recourse  to,  followed  by  mild  injections  and  the  passage  of 
bougies  ;  and,  lastly,  if  everything  else  have  failed,  and  a  distinct  narrowing 
of  the  canal  be  present,  internal  urethrotomy  may  be  tried  as  a  last  resource. 

Complications  of  Gonorrhoea. — Gonorrhoea,  when  acute  or  virulent, 
seldom  runs  its  course  without  local  complications  of  some  kind,  the  result  of 
the  propagation  of  the  inflammation  to  neighbouring  parts,  often  of  consider- 
able severity,  and  occasionally  even  hazardous  to  life  ; — such  as  chordee, 
phimosis,  sympathetic  bubo,  perineal  abscess,  irritability  of  the  bladder,  reten- 
tion of  urine,  hgemorrhage  from  the  urethra,  &c.  Many  of  these  complications 
present  no  special  features,  but  require  to  be  treated  on  general  principles, 
without  reference  to  their  specific  cause.  Others  demand  more  special  manage- 
ment, and  these  we  may  briefly  consider  here. 

Inflammation  of  the  Lymphatics  of  the  Penis  may  occur,  stretching 
along  the  sides  and  dorsum  of  the  penis  in  the  form  of  hard  thread-like  lines, 
with  much  redness  and  oedema  of  the  integuments,  and  general  swelling  of  the 
organ,  the  glans  in  these  cases  often  assuming  a  turgid  aspect  and  a  dull 
brick-red  colour.  This  condition  is  a  very  serious  one,  as  it  may  lead  to  one 
of  two  consequences,  or  both  may  ensue,  viz.,  inflammation  and  suppuration 
of  the  inguinal  glands,  or  blood-poisoning.  It  is  the  latter  result  that  gives 
rise  to  the  most  serious  constitutional  effects  in  gonorrhoea,  closely  resembling 
the  less  severe  forms  of  pytemia. 

Chordee,  or  painful  erection  of  the  penis,  with  twist  of  the  organ,  coming 
on  at  night,  is  often  a  most  distressing  and  troublesome  symptom.  It  is 
usually  best  relieved  by  the  application  of  cold  to  the  part,  by  the  administra- 
tion at  bed-time  of  a  pill  composed  of  gr.  j  of  opium  with  gr.  v  of  camphor. 
Ricord  recommends  a  suppository  of  camphor  and  opium,  gr.  x  of  camphor. 
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and  gT,  j  of  the  watery  extract  of  opium,  to  Le  introduced  into  the  rectum  an 
hour  before  bed-time,  as  the  best  means  of  removing  the  tendency  to  chordee. 
Full  doses  of  bromide  of  potassium  are  sometimes  of  use. 

Acute  Prostatitis,  presenting  all  the  sjinptoms  described  on  p.  HOC,  and 
in  rare  cases  terminating  in  abscess,  is  an  occasional  complication.  It  must 
be  treated  as  there  described. 

Chronic  Prostatitis  is  rather  a  sequel  of  gonorrhoea  than  a  complication. 
Its  symptoms  and  treatment  have  been  already  described  (p.  1108). 

Inflammation  of  the  Neck  of  the  Bladder  with  Strangury  and 
Dysuria  is  not  an  uncommon  complication.  It  arises  from  exposure  to  cold 
or  wet  during  a  clap,  and  occasionally  from  the  use  of  too  strong  injectiouB. 
The  discharge  may  lessen  when  the  symptoms  of  the  deeper  inflammation  set 
in.  When  the  neck  of  the  bladder  only  is  inflamed,  the  urine  remains  acid, 
and  contains  but  a  slight  excess  of  mucus.  Frequency  of  micturition,  often 
excessive,  and  accompanied  by  the  most  severe  pain,  forms  the  most  prominent 
symptom.  Pus  and  blood  may  escape  with  the  last  few  drops  of  urine.  It 
is  distinguished  from  acute  prostatitis  by  rectal  examination,  when  absence 
of  prostatic  swelling  and  tenderness  will  be  recognized.  The  inflammation  in 
many  cases  is  less  acute,  especially  when  it  comes  on  in  the  third  or  fourth 
week  of  the  clap.  In  the  acute  form  leeches  to  the  perinteum,  hot  baths  and 
fomentations,  and  full  doses  of  Dover's  powder,  or  of  henbane  and  potash, 
will  afford  much  relief.  If  the  pain  is  very  severe,  a  morphia-suppository 
must  be  inserted  into  the  rectum.  In  more  chronic  cases  the  administration 
of  the  perchloride  of  iron,  with  belladonna-suppositories,  will  be  beneficial. 

Cystitis,  of  an  acute  character,  may  occur  by  the  extension  of  the 
urethral  inflammation.  The  urethral  discharge  diminishes  as  the  symptoms 
of  cystitis  come  on,  or  ceases,  just  as  in  epididymitis  ;  the  patient  is  seized 
with  intolerable  and  frequent  dysuria,  strangury,  and  general  febrile  disturb- 
ance. The  urine  becomes  loaded  with  muco-pus,  and  may  be  fetid  and 
alkaline.  The  condition  is  perilous.  There  is  danger  to  life  if  the  constitu- 
tion be  broken,  and  there  is  always  danger  of  prolonged  or  possibly  intractable 
subacute  cystitis.  Indeed,  I  believe  that  many  of  the  cases  of  chronic  sub- 
acute cystitis,  with  muco-pus  in  the  uiine,  and  perhaps  atony  of  the  bladder 
occurring  in  middle-aged  men,  may  be  traced  back  to  the  influence  of  a 
gonorrhoea  contracted  in  early  life.  The  Treatment  of  this  condition  consists 
in  the  employment  of  belladonna  or  opiate  suppositories  ;  the  frequent  use  of 
warm  hip-baths  ;  the  application  of  fomentations  to  the  perinteum  and  hot 
poultices  to  the  pubic  region.  The  free  administration  of  opium  is  often  of 
great  use,  and  an  occasional  dose  of  calomel  should  be  given  to  relieve  the 
bowels.    As  the  cystitis  subsides,  the  urethral  discharge  re-appears. 

Pyelitis  and  Nephritis  are  very  rare  complications  of  gonorrhoea.  Murchison 
has  recorded  two  cases  in  which  death  rapidly  followed  extension  to  the  kidney, 
with  coma  and  delirium.  In  a  case  lately  in  University  College  Hospital,  a 
slight  urethral  discharge  was  followed  by  pain  in  the  course  of  the  ureter,  and 
the  symptoms  of  pyelitis.  The  disease  assumed  a  chronic  form,  the  pus  in  the 
urine  being  very  abundant.  Gonorrhocal  rheumatism  of  a  severe  form  set  in 
at  the  same  time.  After  about  two  years  the  patient  partially  regained  health, 
the  amount  of  pus  becoming  very  small.  In  another  case  in  the  same  hospital,a 
large  renal  abscess  formed  some  time  after  an  attack  of  gonorrhoea,  to  which  it 
seemed  to  be  directly  attributable.    The  abscess  was  aspirated  twice,  and  the 
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patient  recovered,  but  at  his  death  some  years  after,  the  kidney  was  found  to 
be  shrivelled  to  a  small  mass  of  fibrous  tissue. 

Retention  of  Urine  from  Gonorrhoea  may  set  in  at  any  period  of  the 
acute  stage.    The  obstruction  is  usually  dependent  on  congestion  and  inflam- 
mation of  the  mucous  membrane  of  the  urethra.    Leeches  to  the  pennseum, 
the  warm  hip-bath,  and  opiate  suppositories,  will  probably  afford  relief.    It  is 
always  desirable  to  avoid  using  the  catheter,  as  it  is  apt  to  lacerate  the  swollen 
and  softened  mucous  membrane,  and  thus  to  occasion  troublesome  bleeding  ; 
and  wUl  always  produce  much  pain,  and  increased  irritation  of  the  canal. 
vShould,  however,  the  retention  have  continued  twenty-four  hours,  or  longer, 
it  will  probably  not  give  way  to  the  means  above  indicated,  and  then  it 
will  be  necessary  to  use  the  instrument,  when  a  full-sized  one  should  be 
very  cai-efully  introduced  ;  a  large  instrument  entering  the  bladder  as  easily 
as  a  smaller  one  and  with  less  risk  of  injury  to  the  tender  walls  of  the  canal. 
When  the  catheter  has  been  introduced,  it  is  often  somewhat  difficult  to 
determine  whether  it  should  be  left  in  or  taken  out.    If  it  be  left  in,  inflam- 
mation is  increased.    If  it  be  taken  out,  the  Surgeon  may  not  be  able  easily 
to  introduce  it  again.    The  solution  to  this  question  is  to  be  found  in  the 
facihty  with  which  the  instrument  is  passed.     If  it  have  been  introduced 
without  much  difficulty,  it  is  better  to  withdi-aw  it  after  the  bladder  has 
been  emptied,  and  to  continue  the  antiphlogistic  treatment,  when  a  second 
introduction  may  not  be  required.    If,  on  the  other  hand,  the  catheter  have 
been  passed  with  great  difficulty,  and  be  firmly  grasped  by  spasm,  it  should 
be  left  in  ;  but  very  active  treatment  must  be  employed  to  prevent  it  from 
exciting  too  much  inflammation. 

It  must,  however,  be  remembered  that  the  retention  may  be  due  to  more 
serious  conditions  :  to  prostatitis,  to  abscess  in  the  prostate  or  the  perinseum, 
or  to  inflammatory  exudation  in  the  tissues  about  the  neck  of  the  bladder.  In 
these  circumstances,  active  antiphlogistic  measures  will  be  required,  with  the 
use  of  the  catheter  twice  in  the  twenty-four  hours,  and  probably  free  incisions 
into  the  perinseum,  if  there  be,  pus  or  urine  extravasated  into  that  region. 

In  many  cases  of  gonorrhoeal  retention,  an  old  stricture  complicates  the 
clap.  Here  the  employment  of  energetic  antiphlogistic  measures  and  the  use 
of  the  catheter  are  indicated. 

Hsemorrliage  from  the  Urethra  may  occur  either  as  the  result  of 
chordee,  and  consequent  rupture  of  some  blood-vessels  of  the  corpus  spon- 
giosum, as  the  consequence  of  attempts  at  passing  the  catheter,  or  as  a  kind 
of  exudation  from  the  mucous  membrane.  Most  commonly  it  may  be  arrested 
by  the  application  of  ice.  If  it  be  apparently  due  to  intense  inflammatory 
hyperemia,  leeches  may  be  applied  externally  followed  by  hot  fomentations. 
Should  it  be  abundant,  the  introduction  of  a  large  gum-elastic  catheter,  and 
pressure  by  means  of  a  bandage  to  the  penis  or  perinseum,  will  arrest  it. 

Urethral  or  Peri-Urethral  Ahscess  occasionally  forms  in  gonorrhoea. 
It  is  supposed  to  result  from  inflammation  culminating  in  suppuration,  taking 
place  in  one  of  the  lacunae  or  glands  of  the  mucous  membrane.  An 
abscess  may  form  at  any  part  of  the  urethra,  but  the  two  most  common 
situations  are  near  the  end  of  the  penis  and  in  the  region  of  the  bulb.  It  is 
possible  that  in  many  cases  the  pus  may  be  discharged  into  the  urethra  with- 
out being  recognized  ;  but  if  the  collection  of  pus  reaches  any  size  it  points 
towards  the  surface.    In  the  neighbourhood  of  the  glans  it  forms  a  rounded 
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swelling,  usually  projecting  under  or  to  one  side  of  the  fraenum.  It  is  tender 
on  pressure,  and  the  parts  round  are  swollen  and  oedematous.  It  should  be 
opened  as  early  as  possible  lest  it  burst  into  the  urethra,  after  which,  as  the 
aperture  is  usually  insufficient  to  drain  the  cavity  a  second  opening  will  form 
on  the  surface,  leaving  a  fistula,  which  is  very  troublesome  to  heal. 

"When  the  abscess  is  situated  in  the  region  of  the  bulb,  it  forms  a  hard,  tender 
swelling  in  the  perineum,  constituting  one  of  the  varieties  ol  perincml  abscess. 
Tn  this  situation,  also,  if  opened  early  by  a  free  incision  in  the  middle  line,  it 
will  be  found  to  have  no  communication  with  the  urethra,  and  will  quickly 
heal  without  leaving  a  fistula.  If  it  be  not  opened  in  time,  it  may  burrow 
widely  beneath  the  accelerator  urinse,  and  the  expansion  from  it  covering  the 
penis.  Under  these  circumstances  it  may  be  felt  both  at  the  root  of  the  penis 
and  in  the  perinseum,  and  there  may  be  considerable  swelling  of  the  scrotum. 
The  incision  in  such  a  case  should  be  made  behind  the  scrotum  only.  If  left 
too  long,  a  communication  with  the  urethra  may  have  taken  place,  but 
provided  the  incision  is  made  in  the  perinseum  only,  it  will  heal  without 
difficulty. 

Sequences  of  Gonorrhoea. — The  sequences,  or  more  remote  complications 
of  gonorrhoea,  are  partly  local  and  partly  constitutional.  Amongst  the  loca 
we  find  more  particularly  Warts  about  the  prepuce  and  glans  or  within  the 
urethral  orifice,  which  require  to  be  treated  by  excision  or  caustics  ;  and 
Stricture,  the  management  of  which  is  fully  described  elsewhere.  In  some 
eases,  also,  in  consequence  of  extravasation  of  blood,  or  inflammatory 
exudation  into  the  corpus  spongiosum  or  the  corpora  cavernosa,  limited  and 
localized  Induration  and  Thickening  of  the  Penis  may  result,  attended 
by  chordee,  painful  erections,  and  a  permanent  twist  in  the  organ.  In  such 
conditions  as  these,  an  attempt  may  be  made  to  produce  absorption  of  the 
efiiised  mass,  by  the  administration  of  small  doses  of  bichloride  of  mercury, 
with  the  inunction  of  iodide  of  lead  ointment. 

After  the  cure  of  a  clap  that  has  been  of  long  continuance,  the  generative 
organs  are  often  left  in  a  lueah  and  irriiahle  state ;  the  penis,  scrotum,  and 
spermatic  cords  being  lax  and  elongated,  with  an  apparent  want  of  power,  and 
often  painful  and  dragging  sensations  about  the  cords  and  gi'oins. 

Besides  the  strictly  local  complications  of  gonorrhoea,  certain  sequences,  to 
which  some  constitutions  are  especially  liable,  occasionally  occur  as  the  result 
of  this  disease  ;  viz.,  inflammation  of  the  testes  and  of  the  eyes,  and 
rheumatism.  Some  of  these,  as  the  aff'ections  of  the  eyes  and  testes,  may  be 
either  local  or  constitutional  ;  the  others  are  clearly  constitutional.  The 
constitutional  effects  of  gonorrhoea  offer  characters  that  have  some  analogy 
to  those  presented  by  the  chronic  and  subacute  forms  of  pya3mia.  This 
is  more  especially  the  case  in  monarthritic  inflammation  of  the  knee  or  wrist, 
leading  to  disorganization  or  permanent  ankylosis  of  the  joint. 

Gonorrhoeal  Epididymitis  is  certainly  the  most  common  of  these  sequences. 
It  almost  invariably  affects  only  one  testis,  and  commences  in  the  epididymis, 
whence  it  extends  to  the  body  of  the  organ.  It  usually  occurs  in  individuals 
who  have  a  lax  and  long  scrotum,  with  very  pendulous  testes.  It  seldom  sets 
in  before  the  third  week  after  the  occurrence  of  gonorrhoea,  but  may  occiu"  at 
any  period  during  the  continuance  of  the  discharge,  though  it  is  more  frequeut 
between  the  fifth  and  sixth  weeks  than  at  any  other  time.  In  cases  of  gleet, 
also,  it  not  uncommonly  occurs  at  a  later  period.    In  many  instances  it  is 
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referred  to  some  slight  injury— a  blow,  or  squeeze,  received  duiing  the  con- 
tinuance of  the  gonorrhoea  ;  but  in  some  cases  it  would  appear  to  arise  from 
extension  of  the  inflammation  along  the  ejaculator j  duct.  It  was  formerly 
believed  to  arise  in  some  cases  from  so-called  metastasis  of  inflammation  from 
the  m-etlu-a  to  the  testis.  That  the  disease  commences  in  the  epididymis,  may 
be  advanced  in  support  of  the  first  opinion  ;  whilst  the  fact  that  the  discharge 
usually  ceases  when  the  inflammation  of  the  testicle  comes  on,  and  returns  as 
it  subsides,  has  been  adduced  in  support  of  the  doctrine  of  its  metastatic 
origin.  Curling  is  of  opinion  that  the  diminution  of  discharge  is  due  to 
counter-irritation,  as  he  has  seen  a  case  in  which  the  urethral  discharge 
ceased,  although  the  orchitis  had  been  occasioned  by  a  blow.  As  the 
symptoms  and  treatment  of  gonorrhoeal  inflammation  of  the  testicle  present 
nothing  peculiar,  I  shall  reserve  their  consideration  until  we  speak  of  diseases 
of  this  organ.  Gronorrhoeal  epididymitis  is  apt  to  be  followed  by  long-con- 
tinued gleet,  consequent  on  the  exudation  from  the  lining  membranes  of  the 
vas  deferens,  and  the  secretoiy  apparatus  of  the  testes. 

Gonorrlioeal  Inflammation  of  the  Eyes  is  fortunately  not  of  very 
common  occurrence.    It  may  affect  either  the  conjunctiva  or  the  sclerotica. 

Gonorrhoeal  Conjunctivitis  is  one  of  the  most  destructive  forms  of 
ophthalmia,  giving  rise  not  unfrequently,  in  the  course  of  forty-eight  hours, 
to  the  most  intense  chemosis,  with  opacity  and  softening  of  the  cornea, 
followed  by  staphyloma  and  a  discharge  of  the  humours.  In  the  majority  of 
instances  only  one  eye  is  affected  ;  but,  in  some,  both  are  involved  to  an  equal 
extent.  The  disease  commences  with  the  ordinary  symptoms  of  conjunctival 
inflammation  ;  itching  and  swelling  of  the  eyelids,  velvety  redness  of  the  con- 
junctiva, muco-purulent  discharge,  with  much  lachrymation.  The  chemosis 
sets  in  early,  and  is  very  severe  ;  and,  unless  treatment  afford  speedy  relief,  the 
consequences  are  most  disastrous  to  vision.  Lawrence  states  that,  of  14  cases 
that  fell  under  his  observation,  9  had  only  one  eye  affected  and  5  both.  Of 
the  9  in  whom  one  eye  only  was  diseased,  the  organ  was  lost  in  6  cases  ;  of 
the  5  in  whom  both  eyes  were  affected,  both  organs  were  destroyed  in  one  case  ; 
in  2  one  eye  only  was  lost ;  one  patient  recovered  imperfectly  ;  and  in  only 
one  did  complete  recovery  ensue. 

It  has  been  a  question  with  Surgeons,  whether  gonorrhoeal  ophthalmia  is  the 
result  of  the  direct  application  of  the  specific  pus  to  the  conjunctiva,  or  occurs 
as  a  constitutional  disorder.  There  is  no  doubt  that  the  application  of  the 
pus  to  the  surface  of  the  conjunctiva  will  occasion  the  disease  ;  and  this  is 
now  generally  acknowledged  to  be  the  only  mode  of  origin. 

The  Treatment  of  this  dangerous  affection  must  be  of  an  active  character. 
The  violent  depleting  measures  formerly  recommended  arc  now  universally 
condemned.  General  blood-letting  is  never  required  ;  much  relief  may 
liowever  be  given  by  the  extraction  of  a  small  amount  of  blood  from  the 
temple  by  leeches.  The  patient  must  be  confined  to  a  dark  room,  the  bowels 
must  be  kept  regular,  and  a  moderate  diet  allowed.  The  most  useful  topical 
agent  that  we  possess  is  the  nitrate  of  silver.  Surgeons  differ  somewhat  in 
opinion  as  to  the  strength  of  the  application  ;  some,  the  Germans  especially, 
advise  that  the  solid  stick  should  be  used  ;  whilst  others  employ  it  in  solution, 
of  the  strength  of  a  drachm  to  the  ounce  of  distilled  water.  Wharton  Jones 
employs  a  weaker  solution,  one  of  four  or  five  grains  to  the  ounce,  and  I  have 
seen  cases  very  successfully  treated  by  this  plan  ;  so  much  so,  indeed,  that  I 
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am  disposed  to  prefer  it  to  the  stronger  solution.  A  few  drops  must  be  intro- 
duced about  twice  in  the  twenty-four  hours,  into  the  inner  canthus  of  the  eye. 
The  conjunctiva  may  be  rendered  insensible  by  cocaine  before  its  application. 
The  lids  in  the  meantime  should  be  kept  covered  by  compresses  dipped  in  weak 
alum  lotion,  and  the  purulent  discharge,  as  it  accumulates,  carefully  washed 
away  by  tepid  alum  injections.  Instead  of  alum,  boracic  acid  may  be  used 
with  great  effect,  and  lately,  a  very  weak  solution  of  bichloride  of  mercury  (1 
in  5000)  has  been  tried  with  considerable  success.  In  doing  this,  great  care 
must  be  taken  that  none  of  the  discharge  come  into  contact  with  the  eyes  of 
the  Surgeon  or  nurses,  as  it  is  highly  contagious,  and  will  almost  to  a  certainty 
produce  the  disease ;  instances  are  recorded  in  which,  in  this  way,  the 
attendant's  vision  has  been  destroyed.  If  the  chemosis  be  considerable,  it 
must  be  incised  ;  and,  as  the  inflammation  subsides,  belladonna  lotions  may  be 
employed  with  advantage,  and  the  use  of  the  nitrate  of  sih  er  and  other  lotions 
gradually  discontinued. 

Great  care  must  be  taken  to  prevent  infection  of  the  other  eye  when  only 
one  is  affected.  It  may  be  covered  with  a  compress,  or,  as  Dixon  recommends, 
a  watch-glass  may  be  placed  over  it  and  secured  by  plaster  or  collodion. 

Gonorrhceal  Sclerotitis  is  by  no  means  of  such  frequent  occun-ence  as 
the  conjunctival  inflammation  ;  when  it  happens,  it  will  be  found  to  be 
associated  with  gonorrhoeal  rheumatism,  and  not  unfrequently  with  inflam- 
mation of  the  testicle,  occurring  apparently  in  individuals  in  whom  there  is  a 
tendency  to  affection  of  the  fibrous  tissues.  This  disease  is  evidently  of  con- 
stitutional origin,  as  it  cannot  possibly  arise  from  local  contagion  ;  it  is  attended 
by  the  ordinary  signs  of  sclerotic  inflammation,  and  is  usually  accompanied  by 
some  degree  of  iritis. 

The  constitutional  Treatment  is  that  for  gonorrhoeal  rheumatism.  Locally 
the  eye  must  be  protected  from  light,  and  a  few  di-ops  of  atropine  solution  put 
in  occasionally.  If  there  is  much  pain,  blood  may  be  taken  from  the  temple 
by  cupping  or  leeches. 

Inflammation  of  the  ITose,  attended  by  profuse  suppuration,  the  result 
of  direct  infection,  is  a  complication  that  I  have  more  than  once  had  occasion 
to  observe  in  gonorrhoea.  The  swelling  of  the  organ  is  considerable,  the 
tenderness  great,  and  the  discharge  abundant  ;  a  condition,  indeed,  of  the 
Schneiderian  membrane  that  seems  analogous  to  the  inflammation  of  the  con- 
junctiva just  described.  The  Treatment  that  I  have  found  to  succeed  best, 
consists  in  fomentations,  followed  by  astringent  lotions  or  injections. 

GonorrlioBa  of  the  Rectum  has  been  met  with  in  rare  cases.  In  women 
it  may  be  the  result  of  infection  from  vaginal  discharge,  but  in  men  it  is 
usually  the  result  of  unnatural  vice.  The  symptoms  are  pain  in  the  bowel, 
with  a  thick  muco-purulent  discharge.  The  Treatment  consists  in  injections 
of  acetate  of  lead  and  opium. 

Gonorrhoeal  Rheumatism  principally  occurs  in  young  and  otherwise 
healthy  persons.  The  exact  nature  of  the  disease  is  very  uncertain.  It  is 
supposed  by  many  to  be  a  form  of  blood-poisoning  analogous  to  pya3mia. 
The  presence  of  the  gonococcus  is  said  to  have  been  demonstrated  in  the  fluid 
removed  from  the  swollen  joints.  Berkeley  Hill  states  that  his  observations 
lead  him  to  believe  that  the  disease  is  met  with  chiefly  in  gouty  or  rheumatic 
subjects.  If  the  patient  have  not  previously  suffered  from  these  affections,  a 
family  history  indicating  a  tendency  to  them  will  usually  be  found.  In 
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patients  who  are  distinctly  rheumatic  or  gouty,  Hutchinson  states  that  any 
urethral  discharge,  whether  specific  or  not,  may  give  rise  to  symptoms  identical 
with  those  of  gonorrhoeal  rheumatism.  The  affection  is  more  common  in  men 
than  in  women,  and  seldom  sets  in  till  the  third  Aveek  after  the  commencement 
of  the  discharge,  though  it  may  occur  as  late  as  the  second  month.  The 
disease  may  assume  various  forms.  It  may  commence  insidiously  with  pain  in 
the  joints,  quickly  followed  by  considerable  effusion.  Several  joints  may  be 
affected,  but  the  knee  is  attacked  with  far  greater  frequency  than  any  other 
articulation.  The  febrile  disturbance  may  be  slight.  The  pain  and  swelling 
last  usually  for  some  weeks,  and  gradually  subside  ;  but  relapses  are  common. 
In  other  cases  the  course  of  the  affection  more  closely  resembles  that  of  acute 
arthritis  ;  thB  pain  is  intense,  and  the  ligaments  are  early  affected.  The 
sweUing  assumes  an  oval  form,  effusion  into  the  articular  cavity  being  slight, 
or  even  wanting.  The  constitutional  disturbance  is  severe.  This  variety  most 
commonly  ends  in  ankylosis.  In  another  form  occasionally  met  with,  pain 
forms  the  chief  symptom,  without  swelling  or  interference  with  movement. 
Other  structures  beside  the  joints  may  be  affected,  as  the  fascite,  the  sheaths  of 
tendons,  bursas,  and  occasionally  the  nerves.  Gonorrhoeal  sclerotitis,  as  already 
mentioned,  is  always  connected  with  rheumatism,  and  orchitis  may  arise  from 
the  same  cause.  Gonorrhoeal  may  be  distinguished  from  simple  acute  rheu- 
matism by  the  attack  being  less  severe,  by  the  affection  usually  being  limited 
to  two  or  three  joints,  and  often  to  the  knee  only,  and  by  the  absence  of  the 
profuse  sweating  and  the  creamy-white  tongue.  The  prognosis  is,  as  a  rule, 
good.  Suppuration  may  occasionally  take  place,  and  the  disease  then  merges 
into  that  to  be  immediately  described,  gonorrhoeal  pyaemia.  Ankylosis  is, 
however,  very  common,  especially  in  the  arthritic  form.  This  arises  not  so 
much  from  destruction  of  the  cartilages,  as  from  shortening  and  contraction 
of  the  inflamed  capsule  of  the  joint  as  recovery  takes  place.  This  form  of 
ankylosis  is  practically  incurable. 

Treatment. — The  first  essential  point  of  treatment  is  to  check  the  urethral 
discharge  as  quickly  as  possible  by  the  means  already  described.  Iodide  of 
potassium,  with  alkaline  tonics,  are  sometimes  of  use.  Salicylate  of  soda  in 
large  doses  has  been  tried  with  varying  effect.  Quinine  may  be  given  if  the 
temperatm'e  is  elevated,  and  in  the  later  stages  perchloride  of  iron  is  often  of 
material  service.  The  local  joint-affection  must  be  treated  by  absolute  rest  on 
splints,  blistering,  and  strapping  over  mercurial  ointment  in  the  later  stages. 
If  ankylosis  occurs,  it  must  be  treated  as  described  on  p.  362. 

Gonorrhoeal  Pyaemia. — It  is  not  easy  to  draw  a  clear  distinction  between 
gonorrhoeal  rheumatism  and  pytemia.  The  term  pyaemia  is  applied  to  those 
aggravated  cases,  fortunately  of  very  rare  occurrence,  in  which  the  joint-affec- 
tion terminates  in  suppuration,  with  complete  destruction  of  the  articulation. 
In  these  cases  abscesses  are  not  uncommonly  met  with  in  other  parts  of  the 
body,  especially  in  the  subcutaneous  tissue.  Visceral  abscesses  are  of  very  rare 
occurrence.    The  symptoms  are  those  of  chronic  pyaemia  (Vol.  I.,  p.  987). 

Cutaneous  Eruptions,  chiefly  consisting  of  roseola,  with  slight  pityriasis, 
and  perhaps  a  few  patches  of  psoriasis,  have  been  described  as  occurring  occa- 
sionally in  severe  cases  of  gonorrhoea.  The  description  given  by  Travers  0 
these  eruptions  makes  them  correspond  so  closely  to  the  early  manifestations 
of  syphilis  tliat  it  is  probable  that  they  really  resulted  from  an  intra-urethral 
chancre,  mistaken  for  gonorrhoea.    If  these  cases  and  those  in  which  the  rash 
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arises  from  copaiba  and  cubebs  be  excluded,  it  is  doubtful  if  any  truly 
gonorrlioeal  skin-eruptions  exist. 

Gonorrhoea  in  the  Female  diflFers  from  the  same  aifection  in  the  male  in 
not  being  so  severe,  though  it  is  usually  more  extensive,  and  of  longer  duration. 
The  severity  is  less,  on  account  of  the  shortness  of  the  female  urethra  prevent- 
ing the  occurrence  of  the  retention  of  urine  as  in  the  male,  and  also  from  the 
absence  of  such  parts  as  the  prostate,  testes,  &c.,  the  implication  of  which 
constitutes  the  principal  source  of  difficulty  in  men.  Gonorrhoea  in  the  female 
may  affect  the  parts  to  very  different  degrees  ;  thus,  the  vulva  alone  may  be 
implicated,  or,  as  most  commonly  happens,  the  inflammation  may  spread  to 
the  whole  of  the  mucous  membrane  of  the  vagina.  The  urethra  is  less  com- 
monly the  seat  of  disease,  though  occasionally  implicated  with  other  parts  ; 
and,  lastly,  the  interior  of  the  uterus  may  become  affected  by  this  specific  in- 
flammation. Jn  some  cases  it  will  even  spread  along  the  Fallopian  tubes  to 
the  ovaries  :  and  ovaritis  and  fatal  peritonitis  also  may  be  induced. 

The  Symptoms  of  gonorrhoea  in  women  are  sufficiently  well  marked  in  the 
early  stages,  when  there  is  an  abundant  muco-purulent  discharge  from  the 
parts  alfected,  with  a  good  deal  of  inflammatory  irritation,  accompanied  with 
pain  in  micturition,  and  a  frequent  desire  to  pass  urine.  As  the  disease 
becomes  chronic,  however,  it  is  more  difficult  to  determine  its  true  character  ; 
it  being  apt  to  be  confounded  with  some  of  those  accidental  and  leucorrhoeal 
discharges  to  which  females  of  all  ages  are  subject. 

Diagnosis. — In  the  majority  of  cases,  gonorrhoea  may  be  distinguished 
from  all  other  muco-jmrulent  discharges  of  the  female  organs,  by  the  presence 
of  inflammation  about  the  external  parts,  and  the  mucous  membrane  of  the 
vagina  and  urethra.  In  these  cases  it  will  be  found,  on  introducing  a  speculum 
(which,  however,  occasions  considerable  pain,  and  is  firmly  grasped  by  the  con- 
traction of  the  vagina),  that  the  discharge  comes  from  the  vaginal  wall,  and 
that  the  uterine  orifice  is  free  from  it,  or  nearly  so ;  whereas  in  leucorrhoea  the 
discharge  proceeds  in  a  great  measure  from  the  interior  of  the  uterus,  the  os 
and  cervix  of  which  will  probably  also  present  signs  of  diseased  action.  It 
must,  however,  be  borne  in  mind  that  the  discharge  in  gonorrhoea  may  occa- 
sionally be  in  a  great  degree  uterine ;  and  that  that  of  leucorrhoea  may  be  an 
exudation  from  the  mucous  membrane  of  the  vagina.  In  such  circumstances, 
when  the  disease  is  chronic,  it  is  almost  impossible  to  arrive  at  a  correct  con- 
clusion as  to  the  nature  of  the  case  from  simple  inspection ;  and  in  these  cases 
of  doubt  the  Surgeon  had  better  give  a  very  guarded  opinion,  lest  he  be  led 
into  the  error  of  inculpating  an  innocent  woman.  The  difficulty  is  increased, 
and  a  good  deal  of  obscurity  thrown  over  the  case,  by  the  fact  that  leucon-hoeal 
discharges  will  occasionally  give  rise  to  urethritis  in  the  male,  which  closely 
simulates  gonorrhoea.  Female  Children  also  arc  occasionally  subject  to  an  acute 
inflammation  of  the  vagina  and  nymphaj  as  the  result  of  simple  irritation,  of 
constitutional  disturbance,  or  of  teething;  these  cases  require  to  be  recognized, 
as  they  have  frequently  been  the  cause  of  unfounded  accusations. 

The  Treatment  of  gonorrhoea  in  the  female  must  vary,  according  as  the 
disease  is  acute  or  chronic.  In  the  acute  stage,  general  and  local  antiphlogistic 
means — salines,  low  diet,  rest  in  bed,  and  emollient  sedative  fomentations — 
must  be  used.  As  the  disease  subsides  into  a  chronic  condition,  astringent 
injections  must  be  employed  ;  a  weak  solution  of  acetate  of  lead,  or  the  liquor 
alumiuis  compositus  largely  diluted  with  tepid  water,  being  especially  useful. 


STRICTURE   OF  URETHRA— VARIETIES.  1139 


In  other  cases,  a  weak  solution  of  nitrate  of  silver  may  be  used  with  much 
advantage.  These  injections  should  be  employed  three  or  four  times  a  day 
and  in  large  quantity.  After  they  have  been  thrown  up,  a  piece  of  lint  well 
soaked  in  the  lotion  should  be  introduced  between  the  opposed  mucous  sur- 
faces, so  as  to  prevent  their  coming  into  apposition,  the  discharge  being  in  a 
great  measure  kept  up  by  their  friction  against  one  another.  In  order  that 
the  injection  may  be  properly  given,  the  woman  should  lie  flat  on  her  back, 
and  pump  in  the  fluid  by  means  of  an  elastic  bottle.  In  the  treatment  of 
gonorrhoea  in  women,  specifics  are  of  no  use  unless  the  urethra  be  affected, 
when  copaiba  may  be  given,  as  in  the  male.  The  disease  is  apt  to  degenerate 
into  a  chronic  gleety  condition,  leaving  a  thin  muco-purif  orm  discharge,  which 
will  continue  to  be  infectious  for  a  great  length  of  time. 

STBICTUEE    OF    THE  UBETHRA. 

Much  discrepancy  of  opinion  for  a  long  time  existed  as  to  the  structure  of 
the  urethra,  some  Surgeons  admitting,  others  denying  its  muscularity.  The 
presence  of  muscular  fibres  in  the  urethra  had  been  suspected  by  many  in 
consequence  of  the  phenomena  presented  by  some  forms  of  stricture  being 
solely  explicable  in  this  way ;  their  presence  was  first  actually  demonstrated  by 
KoUiker  and  Hancock,  who  showed  that  the  tube  is  surrounded  through  its 
entire  length  with  an  organic  muscular  coat.  Hancock  has  demonstrated  the 
course  of  these  fibres.  He  has  pointed  out  that  the  fibres  of  the  inner  layer 
of  the  muscular  coat  of  the  bladder  pass  forwards  underneath  the  mucous 
membrane  of  the  prostatic  portion  of  the  urethra,  and  those  from  the  outer 
layer  of  the  muscular  coat  of  the  bladder  outside  the  prostate.  These  two 
layers  join  at  the  membranous  portion  of  the  urethra,  forming  the  muscular 
covermg  of  this  portion  of  the  canal.  At  the  bulb,  these  two  layers  divide 
again ;  the  inner  lying  underneath  the  mucous  membrane,  separated  from  it 
merely  by  areolar  tissue  ;  the  external  lying  outside  the  corpus  spongiosum, 
between  it  and  its  fibrous  investment.  At  the  anterior  extremity  of  the 
urethra  they  unite  again  and  form  its  lips.  Thus  the  urethra  is  surrounded 
through  its  whole  length  by  muscular  fibres,  a  double  layer  of  which  invests  it 
at  the  membranous  portion,  and  again  at  the  external  meatus.  The  prostate 
and  corpus  spongiosum  are  Included  between  planes  of  these  fibres.  The 
vesicles  and  ducts  of  the  prostate  are  surrounded  by  layers  of  involuntary 
fibres ;  those  of  the  ejaculatory  ducts  coming  from  the  non-striated  layer  of 
the  vas  deferens.  These  fibres  are  totally  distinct  from  the  common  muscular 
apparatus  of  the  perineum  ;  and  their  existence  proves  the  urethra  to  be  a 
musculo-membranous  canal. 

By  Stricture  of  the  Urethra  is  meant  a  narrowing  of  the  canal  at  one  or 
more  points.  These  may  proceed  from  three  distinct  conditions;  viz, — 1, 
Spasmodic  Action  of  the  layer  of  the  involuntary  Muscular  Fibres  situated 
outside  the  mucous  membrane ;  2,  Congestion  of  the  Mucous  Membrane  of 
the  canal ;  or,  .3,  Organic  Changes  in  the  Mucous  and  Submucous  Tissues, 
consisting  of  thickening,  induration,  or  the  deposit  of  plastic  matter  within 
them.  According  as  the  disease  arises  from  one  or  other  of  these  causes, 
it  may  be  temaed  a  Spasmodic,  a  Congesiive,  or  an  Organic  stricture.  These 
different  forms  of  the  disease  having  the  one  condition — narrowing  of  the 
urethra — in  common,  and  in  practice  being  often  associated,  present  so  much 
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variety  in  their  symptoms,  ia  the  treatment  they  require,  and  the  constitutions 
in  which  they  occur,  as  to  require  separate  description. 

Spasmodic  Stricture. — The  existence  of  this  form  of  constriction  has  been 
much  cavilled  at.  Surgeons,  disregarding  the  evidence  of  their  own  senses,  and 
being  led  away  by  an  imperfect  anatomical  examination  of  the  urethra,  have 
denied  the  possibility  of  spasm  of  this  canal.  The  possession  of  muscular 
contractility  by  the  urethra  is,  however,  obvious  from  the  facts  that  a  bougie 
may  occasionally  be  introduced  with  sufficient  ease,  but  that  the  Surgeon,  on 
attempting  to  withdraw  it,  will  find  it  tightly  grasped  ;  so,  also,  occasionally, 
on  introducing  the  instrument,  he  will  feel  it  meet  with  an  obstruction,  which 
on  steady  pressure  will  yield  with  that  species  of  quivering  that  is  peculiar  to 
spasm  of  muscular  fibre.  Again,  the  fact  that  a  patient  will  at  one  time  pass 
his  urine  with  the  most  perfect  freedom,  whilst,  if  it  be  rendered  acrid  or  acid 
by  drinking  spu'its,  eficrvescent  wines,  or  other  similar  beverages,  almost  com- 
plete obstruction  will  ensue,  tends  to  prove  the  existence  of  an  occasional 
spasmodic  constriction  of  the  canal.  The  effect  of  anaesthetics  in  facilitating 
the  passage  of  a  catheter  must  also  be  attributed  to  relaxation  of  spasm.  These 
facts,  though  sufficiently  convincing  to  many  Surgeons,  had  failed  to  carry 
proof  of  the  existence  of  spasmodic  stricture  to  others,  until  the  researches  of 
Kdlliker  and  Hancock,  which  have  been  referred  to,  set  the  question  of  the 
muscularity  of  the  urethra  finally  at  rest. 

Causes. — The  causes  of  spasmodic  stricture  are  generally  such  conditions  as 
occasion  an  irritable  state  of  system,  as  long  residence  in  hot  climates,  especially 
if  conjoined  with  habitual  excesses  in  drinking,  high  living  and  sexual 
indulgences.  The  more  immediate  causes  are  usually  any  circumstances  that 
occasion  irritation  of  the  urethral  mucous  membrane,  which,  being  propagated 
to  the  smooth  muscular  fibres  beneath,  calls  them  into  activity,  and  thus  gives 
rise  to  the  spasmodic  affection.  The  most  usual  of  these  are  those  conditions 
of  the  system  in  which  the  lithates  are  largely  eliminated  ;  as  exposure  to 
cold  and  wet,  by  which  the  action  of  the  skin  is  suspended  ;  or  too  free  an 
indulgence  in  spirituous  and  acid  liquors — such  as  red  or  effervescent  wines, 
beer,  or  punch — which  are  well  known  to  give  rise  to  an  attack  in  many 
constitutions. 

Symptoms. — In  spasmodic  stricture  we  find  evidence  of  narrowing  of  the 
urethra,  and  consequent  impediment  to  the  free  flow  of  urine,  rapidly  super- 
vening under  the  influence  of  certain  causes,  and  as  speedily  subsiding.  A 
patient,  for  instance,  in  his  ordinary  health  and  passing  urine  freely,  if  he  take 
such  food  or  drink  as  will  give  rise  to  a  very  acid  condition  of  this  fluid,  if  he 
be  exposed  to  cold,  or  get  out  of  health  in  any  way,  suddenly  finds  himself 
able  to  pass  his  urine  only  in  a  small  stream  by  drops  with  much  straining,  or 
may  even  be  seized  with  complete  retention.  Under  appropriate  treatment 
these  symptoms  rapidly  subside  ;  recurring,  however,  on  the  application  of  any 
exciting  cause.  At  the  time  of  the  occurrence  of  this  spasm  there  is  a  sensation 
of  weight  and  uneasiness  in  the  perinajum,  witli  evident  irritation  of  the 
urethral  mucous  membrane,  as  shown  by  reddening  of  the  lips  of  the  orifice; 
in  fact,  spasm  alone  without  congestion  or  the  presence  of  some  organic 
narrowing  will  never  cause  actual  retention. 

Treatment.— If  the  patient  be  suffering  from  spasmodic  difficulty  in 
passing  urine,  an  injection,  consisting  of  half  a  drachm  of  laudanum  in  a 
little  starch,  should  be  thrown  up  the  rectum,  a  morphia-suppository  given. 
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or  a  full  dose  of  Dover's  powder  adminisfcered,  and  the  warm  hip-bath  used. 
As  the  opium  begins  to  take  effect,  the  urine  will  usually  be  passed  without 
much  diificulty.  The  bowels  should  then  be  made  to  act,  when  the  patient 
will  usually  be  relieved.  If  the  spasm  continue,  as  it  often  does,  for  some 
days  or  weeks  after  this,  a  full-sized  soft  bougie  should  be  introduced  every 
second  or  third  day,  in  order  to  lessen  the  irritability  of  the  urethra.  In 
some  cases,  this  is  more  effectually  done  by  the  use  of  a  plated  bougie  well 
warmed  and  oiled.  Whatever  instrument  is  used  should  be  of  large  size,  from 
No.  8  to  10.  A  small  bougie  will  often  be  arrested,  and  will  create  much 
irritation,  when  a  large  one  will  pass  readily.  If  the  use  of  the  instrument 
cause  irritation  and  increase  of  spasm,  it  is  better  to  omit  it  entirely,  and  to 
trust  to  constitutional  treatment.  But  the  Surgeon  must  not  be  discouraged, 
if  the  first  few  introductions  of  the  bougie  appear  to  increase  the  irritation  ; 
as  the  urethra  becomes  accustomed  to  the  use  of  the  instrument,  relaxation  of 
the  spasm  will  take  place.  At  the  same  time,  the  patient's  general  health 
should  be  carefully  attended  to ;  the  bowels  must  be  kept  open,  and  the  diet 
regulated  ;  all  acids,  stimulants,  and  sweets  being  carefully  avoided.  During 
the  time  when  the  bougie  is  being  used,  he  should  take  the  citrate  of  potash 
well  diluted. 

As  a  preventive  treatment  of  these  attacks,  a  careful  regulation  of  the  diet, 
warm  clothing  with  the  use  of  flannel,  and  keeping  the  skin  in  action  by  means 
of  horsehair-gloves  and  tepid  baths,  will  be  found  serviceable. 

Congestive  Stricture. — Many  Surgeons  look  upon  spasmodic  stricture  as 
essentially  dependent  on  congestion  of  the  mucous  membrane  of  the  urethra, 
overlooking  altogether  the  existence  of  spasm,  or  considering  it  as  the  result 
of  irritation  of  the  perineal  muscles,  and  not  of  the  true  organic  muscles  of 
the  canal.  That  the  two  conditions  of  congestion  and  spasm  are  frequently 
associated  in  the  urethra,  in  the  relation  of  cause  and.  effect,  there  can  be  no 
doubt ;  and  this  is  the  most  frequent  condition  in  which  spasmodic  strictures 
are  found.  Indeed,  congestion  plays  an  important  part  in  all  forms  of 
stricture  ;  it  may,  as  we  have  just  seen,  be  connected  with  the  spasmodic 
variety ;  it  may  occur  alone  ;  or  it  may  be  associated  with  organic  stricture. 
Some  parts  of  the  urethra  appear  to  be  more  subject  to  congestion  than 
others  ;  thus,  for  instance,  the  membranous  and  prostatic  portions,  especially 
the  folds  of  mucous  membrane  constituting  the  verumontanum,  are  peculiarly 
liable  to  become  congested. 

Causes. — Congestive  stricture  frequently  occurs  as  the  result  of  chronic 
and  long-continued  inflammation  of  the  urethra,  or  of  the  passage  of  urine 
that  has  been  rendered  irritating  by  being  too  concentrated,  or  by  an  admix- 
ture of  an  undue  proportion  of  lithates.  It  is  especially  in  gouty  or  rheumatic 
subjects  who  suffer  from  irritabihty  of  the  skin  and  mucous  membranes 
that  this  condition  occurs.  In  these  cases  there  is  no  true  or  permanent 
obstruction  ;  but  the  disease  is  transitory,  and  due  solely  to  a  swollen  state  of 
the  membrane  of  the  part.  But  in  the  majority  of  cases  it  complicates,  and 
aggravates  seriously,  spasmodic  and  slight  organic  strictures. 

Symptoms. — In  congestive  strictui'e  we  not  only  find  the  common  symptoms 
occasioned  by  an  impediment  to  the  free  passage  of  the  urine,  but  some  swelling 
of  the  lips  of  the  urethra,  with  reddening  and  evcrsion  of  them.  There  is  also 
slight  gleety  exudation,  and  not  unfrequently  an  abundant  puriform  discharge, 
in  fact,  urethritis  of  a  marked  kind,  with  a  sense  of  weight  or  fulness  in  the 
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perinasum,  pain  in  micturition,  and  sometimes  uneasiness  in  defascation.  This 
state  of  things  constitutes  a  very  troublesome  affection,  intimately  connected 
with  the  various  forms  of  urethritis,  and  exceedingly  apt  to  relapse  from 
apparently  very  trivial  circumstances,  slight  errors  of  diet,  dyspeptic  derange- 
ments, or  any  local  sources  of  irritation. 

The  Treatment  in  these  cases  should  consist  in  careful  regulation  of  the 
diet  and  habits  of  life,  and  especially  in  the  administration  of  the  citrate  of 
potash,  and  the  saline  aperient  mineral  waters,  as  those  of  Carlsbad  or 
Friedrichshall.  If  there  be  much  tenderness  or  weight  about  the  perinasum, 
the  application  of  leeches,  together  with  the  use  of  the  warm  hip-bath,  will  be 
serviceable. 

Congestive  stricture,  though  more  influenced  by  constitutional  than  by 
local  means  in  many  cases,  yet  is  often  greatly  relieved  by  the  occasional 
introduction  of  bougies.  In  some  instances  a  soft  instrunient,  in  others  a 
silver,  will  be  foimd  to  answer  best.  Whatever  is  used,  care  should  be  taken 
to  introduce  it  slowly  and  with  every  possible  gentleness.  "With  aU  care,  some 
hgemorrhage  usually  follows  the  passage  of  the  instrument ;  not  from  deep 
laceration,  but  simply  as  the  result  of  compression  of  the  mucous  membrane  ; 
and  the  discharge  of  blood  appears  to  be  beneficial  rather  than  otherwise. 

Organic  Stricture. — This,  the  true  form  of  stricture,  is  the  result  of  the 
formation  of  dense  fibroid  tissue  in  the  mucous  membrane  and  submucous 
tissue  of  a  portion  of  the  urethra,  in  many  cases  extending  to  the  neighbouring 
spongy  tissue,  or  even  further.  This  is  produced  as  the  result  of  chronic 
inflammation  or  of  the  healing  of  ulcers  or  wounds,  and  differs  in  no  respect 
from  the  cicatricial  fibroid  tissue  formed  in  other  parts  under  similar  circum- 
stances. In  its  development  it  shows  the  tendency  to  contraction  which  forms 
the  characteristic  feature  of  all  fibrous  tissue  produced  as  a  consequence  of 
inflammation,  and  thus  leads  to  a  narrowing  of  the  canal  it  surrounds.  The 
causes  of  stricture  are,  1.  Chronic  inflammation  of  the  mucous  membrane, 
resulting  from  gonorrhoea.  Repeated  claps  and  long-continued  gleets  are 
by  far  the  most  fertile  causes  of  this  disease.  The  long  continuance  of  the 
inflammation  is  more  to  be  dreaded  than  its  intensity  in  occasioning  this 
mischief;  hence  it  is  of  great  importance  not  to  allow  gleets  to  run  on 
indefinitely,  as  they  will  almost  to  a  certainty  be  followed  by  constriction  of 
some  portion  of  the  urethra.  2.  The  healing  of  an  intra- urethral  chancre 
always  gives  rise  to  a  stricture.  This  is  met  with  within  an  inch  of  the 
orifice,  and  is  a  comparatively  rare  form  of  the  disease.  3.  The  most 
inveterate  form  of  stricture  arises  from  transverse  laceration  of  the  urethra 
from  blows  or  kicks  in  the  perina3um  healing  by  a  contracted  scar.  Severe 
contusions  of  other  parts  of  the  canal  may  in  the  same  way  cause  nan-owing 
of  its  calibre.  A  more  rare  cause  is  the  injury  done  to  the  urethra  of  a  child 
by  the  lodgment  of  a  calculus,  or  in  the  effort  to  extract  it.  4.  S.  Gross  states 
that  it  may  be  caused  by  habitual  masturbation. 

Age. — Stricture  of  the  uretltra  may  be  met  with  at  any  age  after  puberty. 
The  causes  that  usually  give  rise  to  it  seldom  come  into  operation,  however, 
before  the  adult  age  ;  hence  strictures  are  not  very  common  before  25  years  of 
age.  Between  that  period  and  the  age  of  40  they  most  conmionly  originate, 
and  may  then  continue  for  an  indefinite  period.  The  earliest  age  at  which  I 
have  seen  true  organic  stricture  of  the  urethra  has  been  in  a  boy  14  years  old, 
when  it  had  already  existed  for  more  than  12  months  ;  it  was  situated  one 
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and  a  half  inch  from  the  meatus,  and  was  so  tight  as  only  to  admit  of  No.  1 
catheter  It  was  complicated  with  and  had  given  rise  to  a  iistula  m  permiBO, 
through  which  the  greater  part  of  the  urine  escaped.  The  boy  in  whom  it 
occurred  could  give  no  explanation  of  its  occurrence,  but  it  was  probably 
traumatic.  His  attention  was  first  dh-ected  to  it  by  a  sudden  attack  of 
retention.  The  stricture  was  hard  and  gristly,  about  half  an  inch  long,  and 
required  urethrotomy  for  its  relief.    There  was  no  calculus. 

Seat.— The  seat  of  organic  stricture  varies  considerably  ;  indeed,  any 
portion  of  the  urethra  may  be  aflFected  by  it,  except  the  prostatic.    It  was  at 
one  time  beheved  that  the  membranous  portion  of  the  canal  was  the  most 
frequently  aflFected  by  this  disease.    This,  however,  there  can  be  httle  doubt, 
is  an  erroneous  opinion.    H.  Smith  has  examined  98  specimens  of  stricture 
contained  in  the  different  London  museums  ;  of  these  he  found  only  wl 
seated  in  the  membranous  portion  of  the  urethra,  whilst  77  were  anterior  to 
the  triangular  hgament  ;  the  majority  of  these  being  either  in  the  bulbous 
portion  of  the  urethra,  or  a  httle  in  advance  of  this.    Sir  H.  Thompson,  m 
his  excellent  work  on  Stricture,  states  that,  in  an  examination  of  320  strictures, 
he  found  215  at  the  junction  of  the  spongy  and  membranous  portions  ot  the 
urethra  ;  51  in  the  spongy  portion,  from  an  inch  in  front  of  its  commencement 
to  within  two  inches  and  a  half  of  the  external  meatus  ;  and  54  at  the  external 
orifice,  or  within  two  inches  and  a  half  of  it.    The  part  most  frequently 
affected  is  the  first  inch  of  the  spongy  portion  ;  in  the  membranous  portion, 
stricture  is  extremely  rare,  being  almost  invariably  of  traumatic  origin  when 
situated  in  this  part.    He  says  also,  "  I  may  confidently  assert  that  there  is  not 
a  single  case  of  stricture  in  the  prostatic  portion  of  the  urethra  to  be  found  in 
any  one  of  the  public  museums  of  London,  Edinburgh,  or  Paris."  Occasionally 
strictures  are  multiple,  two  frequently  occurring,  and  somethnes  as  many  as 
four  or  five. 

Pathological  Appearances.— In  describing  the  appearances  commonly 
met  with  in  a  well-marked  case  of  organic  stricture,  it  will  be  most  convenient 
to  suppose  that  the  whole  canal  has  been  laid  open  along  its  roof,  and  to 
consider  the  parts  in  the  following  order  :  1.  The  part  of  the  urethra 
anterior  to  the  stricture.  2.  The  stricture.  3.  The  urethra  behind  the 
stricture.    4.  The  bladder.    5.  The  ureters  and  kidneys. 

1.  The  Urethra  anterior  to  the  Stricture  is  perfectly  healthy,  unless 
it  has  been  injured  by  instruments.  If  the  cut  edge  of  the  mucous  membrane 
be  taken  in  a  pafr  of  forceps,  it  wiU  be  found  to  show  a  considerable  degree  of 
elasticity.  Its  colour  is  pink,  and  it  is  semi-transparent.  The  spaces  of  the 
spongy  tissue  beneath  are  empty  and  open,  or  filled  with  blood. 

2.  The  Stricture.— At  the  narrowed  part  the  surface  of  the  mucous  mem- 
brane is  of  an  opaque  white  colour,  marked  by  longitudinal  ridges,  and  often 
parchment-Hke  in  appearance.  If  its  edge  be  seized  in  the  forceps  it  will  be 
found  to  possess  but  little,  if  any,  elasticity,  and  to  be  firmly  fixed  to  the  parts 
beneath.  The  submucous  tissue,  instead  of  forming  a  delicate  areolar  layer, 
is  represented  by  tough  rigid  fibroid  tissue  firmly  adherent  on  one  side  to  the 
mucous  membrane,  and  blending  on  the  other  with  the  cavernous  tissue  of  the 
corpus  spongiosum.  The  spaces  of  the  spongy  tissue  are,  in  all  more  advanced 
specimens,  obliterated  for  a  greater  or  less  extent  near  the  stricture,  so  that  the 
corpus  spongiosum  at  this  spot  is  converted  into  a  dense  solid  mass.  In  very 
extreme  cases  the  chronic  inflammatory  induration  extends  even  to  the  areolar 
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tissue  beyond.  The  character  of  the  stricture  varies  greatly.  In  some  cases 
it  is  annular,  encircling  the  whole  canal  equally  for  some  little  distance.  When 
it  is  elongated,  there  is  usually  marked  consolidation  of  the  corpus  spongiosum, 
as  in  Fig.  !)45.  In  other  cases,  again,  annular  strictures  may  be  narrow  and 
sharp-edged,  and  are  then  called  "  pack-thread"  or  "  bridle  "  strictures  ;  con- 
sisting of  bands  stretching  across  the  urethra  (Fig.  946).  Sometimes  there 
are  several  of  these  in  close  proximity  to  one  another,  leaving  merely  narrow 
passages  between  or  under  them.  These  bands  occasionally  stretch  directly 
across  the  canal,  but  more  commonly  they  take  a  somewhat  oblique  direction 
(Fig.  947).  It  is  not  very  clear  how  these  bridles  or  frsena  stretching  across 
the  urethra  are  formed.  It  can  scarcely  be  by  inflammatory  exudation  ;  it  is 
more  probable  that  they  are  occasioned  by  perforation  of  an  annular  narrowing 
of  the  mucous  membrane  by  the  point  of  the  catheter.    These  various  kinds 


of  organic  stricture  are  hard  and  elastic  ;  sometimes,  when  old,  almost  carti- 
lagmous  in  their  density,  feeling  gristly  and  rouu-h  to  the  instrument  that 
passes  over  them. 

The  Amoimt  of  Gonsiriciion  varies  greatly  in  organic  stricture,  from  slight 
narrowing  of  the  channel  to  almost  complete  obstruction  of  it.  A  question 
has  arisen  whether  the  canal  of  the  urethra  is  ever  rendered  completely  imper- 
meable by  a  stricture.  In  answering  this,  it  is  necessary  to  be  agreed  upon 
the  meaning  of  the  term  "  impermeable."  If  by  it  be  meant  impenetrable  to 
the  passage  of  a  catheter,  there  can  be  no  doubt  that  such  strictures  may 
occasionally,  though  very  rarely,  occur  ;  the  channel  being  so  narrow,  oblique, 
or  tortuous,  that  the  instrument  cannot  be  passed  through  it.  Strictures, 
however,  of  this  description  may  usually  be  ultimately  made  permeable  to 
instruments  by  proper  and  careful  treatment.  1  f  by  "  impermeable  "  is  meant 
generally  impervious  to  the  passage  of  urine,  there" can  be  no  doubt  that  such 
a  condition  does  not  exist.    It  would  clearly  be  incompatible  with  life,  unless 
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a  fistulous  opeuing  existed  behind  the  stricture,  through  which  the  urine 
might  pass  out  ;  and,  even  with  such  an  aperture  existing,  I  have  never  heard 
of  or  seen  a  case  in  which  no  urine  whatever  escaped  by  the  meatus,  unless,  in 
consequence  of  injury  or  disease,  a  portion  of  the  whole  calibre  of  the  urethra 
had  sloughed  away  ;  and  it  is  clear  that,  so  long  as  any  urine  passes  out  in 
this  way,  a  stricture  cannot  be  looked  upon  as  truly  impermeable. 

3.  The  Urethra  behind  the  Stricture  is  dilated  often,  so  as  to  form  a 
considerable  pouch,  on  which  in  rare  cases  phosphatic  concretions  may  form. 
The  mucous  membrane  is  more  opaque  than  natural,  and  its  loss  of  elasticity 
is  indicated  by  its  being  thrown  into  longitudinal  folds  ;  it  is  usually  of  an 
ash-grey  colour,  indicating  that  it  has  suffered  from  chronic  congestion  or 
inflammation.  The  orifices  of  the  lacunge,  and  of  the  small  glands  opening 
upon  it  are  dilated  often  to  a  considerable  size.  This  is  also  very  marked  in 
the  floor  of  the  prostatic  urethra.  These  small  pits  and  hollows  often  cause 
considerable  embarrassment  in  treatment,  the  instrument  lodging  in  them 
after  having  safely  passed  the  stricture.  The  cause  of  these  changes  is  the 
extreme  tension  this  part  of  the  urethra  is  exposed  to  during  micturition 
owing  to  the  obstruction  in  front,  and  the  powerful  hypertrophied  bladder 
behind. 

4.  The  Eladder  in  all  well-marked  cases  of  stricture  shows  evidence  of 
chronic  cystitis.  Its  mucous  membrane  is  thickened,  rigid,  and  of  an  ash- 
grey  colour.  If  from  any  cause  the  condition  has  been  aggravated  before 
death,  dark-red  and  purple  patches  will  be  found  upon  it.  As  a  rule  the  cavity 
of  the  bladder  is  diminished,  and  its  muscular  coat  greatly  hypertrophied, 
giving  rise  to  marked  fasciculation  of  its  inner  surface.  In  exceptional  cases, 
especially  in  old  men,  it  may  be  dilated  as  well  as  thickened  ;  sacculi  are  very 
common. 

5.  The  Ureters  are  often  more  or  less  dilated.  This  is  not,  as  was 
formerly  supposed,  due  to  regurgitation  of  urine,  but  to  obstruction  to  the 
orifice  of  the  ureter  by  the  chronic  inflammation  of  the  mucous  membrane, 
and  the  hypertrophy  of  the  muscular  coat  of  the  bladder  ;  the  force  that 
dilates  the  ureter  being  the  force  of  secretion  from  the  kidney.  The  further 
changes  that  occur  in  the  pelvis  and  in  the  kidneys  are  fully  described  in 
Chapter  LXVI. 

Symptoms. — The  amount;^  of  constitutional  disturbance  set  up  by  a 

stricture  will  vary  greatly  in  "different  cases.  In  many,  and  indeed  in  most 
instances,  it  is  not  very  great.  The  extent  to  which  the  constitution  is 
influenced  will  generally  be  in  proportion  to  the  tightness  and  duration  of  the 
stricture  ;  but  it  is  surprising  how  much  constitutional  irritation  is  set  up  in 
some  systems  by  a  stricture,  even  though  it  be  not  very  tight.  The  inter- 
ference with  the  free  flow  of  urine  ultimately  causes  secondary  mischief  in  the 
kidney,  the  natm-e  and  the  symptoms  of  which  have  been  described  in 
Chapter  LXVI.,  to  which  I  must  refer  the  reader.  In  some  cases  the  consti- 
tutional symptoms  are  rather  of  a  nervous  character ;  the  patient  suffering  not 
only  great  pain  in  micturition,  but  being  seized  with  rigors,  followed  by 
prostration,  each  time  the  urine  flows  over  the  tender  and  irritable  surface. 

The  liocal  Signs  of  stricture  are  always  well-marked,  are  unequivocal, 
and  are  dependent  simply  on  the  mechanical  obstacle  presented  by  the  con- 
tracted urethra  to  the  free  escape  of  the  urine.  The  disease  usually  com- 
mences with  the  retention  in  the  urethra  of  a  few  drops  of  urine  after  cvacua- 
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tion  of  the  contents  of  the  bladder  ;  these  escape  and  wet  the  clothes.  The 
patient  finds  that  he  has  to  pass  urine  more  frequently  than  usual,  both  by 
night  and  day  ;  there  is  some  straining,  perhaps  a  slight  gleety  discharge,  and 
a  feeling  of  weakness  about  the  genital  organs.  The  stream  of  urine  has 
changes  impressed  upon  it  during  its  passage  through  the  stricture,  by  which 
its  shape  and  direction  are  modified  ;  thus,  it  may  become  forked,  scattered, 
twisted,  fan-like,  or  be  discharged  in  a  double  current— one  projected  directly 
forwards,  the  other  dropping  perpendicularly  downwards.  There  is  usually 
but  little  pain  in  micturition,  and  such  as  there  is  occurs  during  this  act,  and 
ceases  as  soon  as  it  is  completed.  As  the  disease  advances,  these  signs 
necessarily  become  more  marked,  until  they  may  terminate  in  complete  reten- 
tion ;  they,  however,  often  come  on  in  a  very  insidious  manner,  and  when  the 
patient  seeks  advice  he  is  found  to  be  already  the  subject  of  a  very  tight  and 
intractable  stricture  ;  indeed,  in  some  cases,  the  first  circumstance  that  directs 
the  attention  of  the  patient  to  his  complaint  is  the  sudden  occurrence  of  reten- 
tion of  urine. 

Examination  of  the  Patient  for  Stricture. — In  all  cases  of  suspected 
stricture,  the  Surgeon  should,  if  possible,  see  the  patient  pass  water  before 
using  an  instrument.  He  will  thus  be  able  to  judge  of  the  actual  amount  of 
obstruction.  It  sometimes  happens  that  the  canal,  though  not  greatly 
narrowed,  is  tortuous  and  indurated,  so  that  an  instrument  enters  with  great 
difficulty,  although  the  patient  passes  a  fair  stream  of  urine.  Such  a  case 
might  readily  be  mistaken  for  a  very  tight  stricture  if  the  examination  were 
commenced  by  attempting  to  pass  an  instrument.  The  existence  of  a  strictm-e 
can  however  be  determined  with  certainty  only  by  the  introduction  of  an 
instrument.  In  exploring  the  canal  in  a  suspected  case,  two  points  have  to 
be  ascertained,  the  existence  of  a  stricture,  and  its  degree  of  tightness. 

The  Existence  of  a  Stricture  is  best  determined  by  passing  a  soft  conical 
French  bougie  about  No.  8  (English  scale).  It  must  be  slightly  Avarmed  and 
well  oiled.  This  will  pass  readily,  unless  the  canal  be  distinctly  constricted, 
when  it  will  be  arrested  at  the  narrow  point.  In  this  exploration,  too  small 
an  instrument  must  not  be  used,  lest  it  hitch  in  the  fossae  of  the  urethra  or 
against  the  verumontanum,  and  this  accidental  arrest  be  mistaken  for  the 
obstruction  produced  by  a  stricture  ;  or  it  may  pass  through  the  stricture, 
and  thus  mislead  the  Surgeon.  The  existence  of  a  stricture  having  been 
ascertained,  the  next  point  is  to  determine  its  degree  of  tightness.  This  is  best 
done  by  withdrawing  the  instrument  previously  used,  and  then  introducing  a 
smaller  one  about  the  size  of  the  stream  of  urine  that  the  patient  passes.  If 
this  fail  to  enter  the  stricture,  a  still  smaller  one  must  be  used,  until  that  size 
is  reached,  which  can  be  introduced  with  but  a  moderate  degi'ee  of  force.  In 
this  way  the  existence,  the  seat,  and  degree  of  tightness  of  the  stricture,  are 
ascertained. 

A  soft  instrument  should  always  be  used  by  preference  for  this  preliminary 
examination,  as  it  causes  less  pain,  and  with  the  most  ordinary  skill  and  care 
it  is  impossible  to  do  the  patient  any  injury  with  it.  There  is  no  doubt  that 
information  as  to  the  length,  degree  of  induration,  and  form  of  the  narrowing, 
may  be  gained  by  the  experienced  Surgeon  by  means  of  a  metal  bougie  ;  but 
the  knowledge  thus  gained  is  not  sufficient  to  counter-balance  the  greater 
ease  and  safety  of  a  soft  instrument. 

The  slighter  narrowings  of  the  urethra  are  not  easily  recognized  by  the 
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means  jusfc  described.  For  this  purpose  the  conical  or  olive-headed  bougie 
(Figs.  948  and  949)  will  be  found  most  useful.  The  conical  shape  of  this  instru- 
ment enables  it  to  pass  readily  towards  tbe  bladder,  but  on  withdrawing  it  the 
shoulder  hitches  on  any  narrow  part.  The  instrument  should  be  graduated 
in  inches,  so  that  the  exact  distance  of  the  stricture  from  the  orifice  can  be 
readily  determined.  If  it  be  desired  to  determine  more  accurately  the  seat  of 
the  stricture,  the  distance  of  the  orifice  of  tiie 
bladder  from  the  meatus  exteruus  must  first 
be  determined  by  carefully  passing  a  graduated, 
"catheter  a.  loule,'''  and  noting  the  exact 
moment  at  which  the  mine  commences  to 
flow.  The  graduated  olive-headed  sound  is 
then  passed,  and  slowly  withdrawn.  If  the 
hitch  or  cling  be  felt  between  one  inch  and 
one  and  three-quarters,  the  stricture  is  in  the 
membranous  part.  If  between  one  and  three- 
quarters  and  three  inches,  it  is  in  the  bulbous 
portion.  For  the  purpose  of  measuring  these 
shght  strictures,  Otis,  of  New  York,  has 
invented  an  instrument  which  he  calls  the 
"  urethrometer  "  (Fig.  950).  It  consists  of  a 
straight  tube,  the  end  of  which  can  be  dilated 
into  a  sort  of  fenestrated  sphere,  and  the  size 
to  which  it  is  dilated  is  registered  on  a  small 

dial  on  the  handle.  The  instrument  can  be  readily  introduced  into  the 
bladder,  if  necessary,  but  there  is  no  advantage  in  so  doing.  When  in  the 
urethra,  behind  the  stricture,  the  bulb  is  gradually  expanded  till  it  is  just 
held,  but  not  tightly  grasped.  It  is  then  drawn  steadily  forward,  and  when  it 
is  stopped  the  bulb  is  gradually  diminished  till  it  passes  the  stricture.  The 
exact  size  of  each  part  is  thus  registered  on  the  dial. 

The  employment  of  soft  wax  bougies  has  been  recommended  with  the  view 
of  taking  a  mould  of  the  size,  shape,  and  direction  of  the  stricture,  by  pressing 
the  end  of  the  instrument  into  it ;  but  no  possible  advantage  can  be  derived 


Fig.  94S.— 
Coiiical-lieaded 
Sound. 


Fig.  949.— 
Olive-headod 
Sound. 


Fig.  960.— Otis's  Urethrometer.   a  Open ;  b.  End  closed. 


from  this  proceeding,  and  a  Surgeon  accustomed  to  the  use  of  metallic  instru- 
ments can  obtain  all  this  information  with  more  certainty  by  the  finer  touch 
afforded  by  them. 

Treatment. — The  treatment  of  organic  stricture  of  the  urethra  may  be  con- 
ducted by  the  following  methods  : — 1,  G  radual  Mechanical  Dilatation  ;  2,  Con- 
tinuous Dilatation  ;  3,  Caustics  ;  4,  Electrolysis  ;  5,  Forcible  Expansion  or 
Rupture  ;  6,  Internal  Urethrotomy  ;  7,  External  Urethrotomy  or  Pcrinasal 
Section.  Whatever  plan  of  treatment  be  adopted,  the  Surgeon  must  bear  in 
mind  that  his  operations  have  to  be  conducted  upon  a  tender  canal  endowed  with 


DISEASES  OF  TEE  URETHRA. 


exquisite  sensibility,  which  sympathizes  closely  with  the  conditions  of  the  general 
system,  and  in  which  improper  violence  or  too  active  measures  may  set  up  a 
deo  ,'ree  of  irritation  that  will  readily  extend  to  neighbouring  structures,  and  thus 
jeopardize  the  life  of  the  patient.  But,  though  it  is  necessary  to  recollect  all 
this,  he  must  not  run  into  the  opposite  and  equally  dangerous  extreme  of  adopt- 
ing inefiicient  measures  for  the  removal  of  the  obstruction.  A  bad  stricture  is 
one  of  the  most  serious  diseases  to  which  the  human  frame  is  liable,  and  will 
ahnost  inevitably,  if  left  to  itself,  terminate  fatally  by  the  induction  of  renal 
disease,  or  of  serious  local  complications.  We  must  therefore  not  hesitate  to 
adopt  sufiiciently  energetic  measures  for  its  removal ;  and  if  these  be  properly 
conducted,  there  is  scarcely  any  affection  in  which  the  Surgeon  can  afford  his 
patient  greater  relief  than  in  this.  At  the  same  time,  however,  that  local 
means  are  being  used,  constitutional  treatment  should  not  be  neglected. 
Organic  strictm-e  is  often  more  or  less  associated  with  a  spasmodic  or  a  con- 
gestive condition  of  the  urethra,  and  requires  the  same  constitutional  treat- 
ment, modified  according  to  circumstances,  that  is  necessary  in  these  affections 
— proper  regulation  of  diet,  avoidance  of  all  articles  of  food  that  genei*ate 
lithates,  and  care  not  to  allow  the  urine  to  become  too  concentrated.  Atten- 
tion to  the  maintenance  of  the  healthy  action  of  the  hver  and  skin  will  also  tend 
much  to  increase  the  patient's  comfort,  and  to  ward  off  the  more  serious  con- 
sequences of  stricture. 

In  all  except  the  slightest  cases  of  stricture  it  is  advisable,  before  beginning 
mechanical  treatment,  to  subject  the  patient  to  constitutional  remedies  to 
diminish  as  far  as  possible  the  congestion  and  spasm  which  may  be  present.  If 
any  serious  difficulty  be  anticipated,  and  if  the  circumstances  of  the  patient 
permit  it,  he  should  be  confined  to  bed  for  a  day  or  more.  The  bowels  should 
be  freely  opened,  and  he  should  sit  for  some  time  in  a  hot  hip-bath,  morning 
and  evening.  An  opium  or  morphia  suppository  may  be  administered  at  night, 
and  if  the  signs  of  congestion  be  well  marked,  a  few  leeches  may  be  applied  to 
the  perinffium.  Occasionally  blisters  over  the  seat  of  stricture,  when  it  can  be 
clearly  felt  from  without,  may  be  of  service.  By  these  means  alone,  a  stricture 
which  at  first  seemed  almost  impermeable  may  be  so  far  relieved  as  to  take  a 
No.  4  or  5  catheter. 

1.  Gradual  Mechanical  Dilatation,  as  it  is  erroneously  termed,  is  the 
usual  and  certainly  the  most  successful  mode  of  treating  ordinaiy  strictures  ; 
but  it  is  not  the  mere  stretching  or  forcible  dilatation  of  the  stricture  that 
cures  it.  The  means  employed  to  produce  dilatation  tend  to  promote  the  ab- 
sorption of  chronic  inflammatory  products  in  and  underneath  the  mucous 
membrane,  which  especially  constitute  the  stricture. 

The  instruments  that  are  used  for  dilatation  are  either  metallic,  such  as 
silver  catheters,  steel  sounds,  or  plated  bougies  ;  or  made  of  some  soft  and 
yielding  material,  as  gum-elastic  catheters,  catgut,  whalebone,  or  elastic 
bougies.  Though  each  Surgeon  will  mostly  prefer  one  kind  of  instrument  to 
another,  it  is  well  not  to  be  too  exclusive  in  the  use  of  any  one  ;  for  it  will 
be  found  in  particular  strictures  and  certain  constitutions  that  it  is  advan- 
tageous to  depart  from  the  ordinary  ]iractice,  and  that  the  Surgeon  may 
modify  with  great  benefit  to  his  patient  the  mechanical  means  that  he  adopts. 
As  a  general  rule  if  the  stricture  can  be  treated  from  the  first  by  soft  instru- 
ments, so  much  the  better.  They  cause  less  pain  and  irritation,  and  the 
danger  of  making  false  passages  is  avoided.    When  the  stricture  is  tight, 
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cartilaginous  and  of  old  standing,  it  is,  however,  frequently  impossible  to  pass 
any  soft  instrument  through  it,  and  then  a  well-made  steel  bougie  or  a  silver 
catheter  must  be  used.  When  once  dilatation  has  been  carried  to  a  certain 
point,  for  instance  to  the  introduction  of  a  No.  5  catheter,  then  soft  instru- 
ments can  always  be  employed  if  preferred  ;  but  at  this  stage  of  the  treatment 
when  the  risk  of  making  a  false  passage  is  very  small,  conical  steel  bougies 
will  in  many  cases  be  found  not  only  more  efficient  but  quite  as  comfortable 
to  the  patient. 

The  best  soft  instruments  are  the  conical  bougies  and  catheters  with  bulbous 
ends  (Figs.951  and  952).  Their  introduction  excites  far  less  irritation  and  pain. 


Fig.  951. — Conical  Bulbous  Bougie. 


with  much  less  likelihood  of  bleeding  from  a  congested  mucous  membrane,  than 
does  that  of  metallic  or  even  gum-elastio  instruments.  In  most  cases  of 
ordinary  stricture  they  will  be  found  to  be  the  safest  and  most  agreeable  in- 


Fig.  952. — Conical  Bulbous  Catheter. 


struments  to  use.  They  will  often  glide  through  a  tight  irritable  stricture, 
when  all  other  instruments,  especially  metallic  ones,  fail  to  pass. 

A.  filiform  bougie  mdi,de  oi  whalebone,  gum-elastic  or  catgut,  may  sometimes 
be  passed  through  a  very  narrow  stricture,  when  every  other  instrument  fails 
to  do  so.  The  ordinary  English  gum-elastic  catheter  is  of  little  use  in  the 
treatment  of  stricture  by  simple  dilatation.  A  conical  instru- 
ment, the  point  of  which  is  small  enough  to  pass  readily 
through  the  stricture,  can  easily  be  pushed  on  so  as  to  exert 
considerable  dilating  force  with  its  thickest  part.  An  ordinary 
English  gum-elastic  which  is  the  same  size  throughout  cannot 
be  got  into  the  stricture  at  all  so  as  to  exert  any  dilating  force, 
as  it  is  not  stiff  enough  to  be  forced  into  it.  If  a  stylet  be 
used  to  stiffen  it,  it  becomes  as  capable  of  making  a  false 
passage  as  a  steel  bougie,  and  is  not  under  the  same  control. 

If  the  stricture  be  not  only  very  tight,  but  twisted,  the  plan  _ 
recommended  by  Brodie  may  be  advantageously  employed,    ^^^ff^  simpe^of 
This  consists  in  taking  a  fine  catgut  bougie,  and  bending  it,  as  strictm-o. 
represented  in  Fig.  958,  about  an  inch  from  the  point,  so  as  to 
follow  the  track  of  the  stricture.    In  this  way,  strictures  that  are  otherwise 
impassable  may  be  rendered  pervious  with  comparative  ease. 

If  metal  instruments  are  used  the  most  efficient  are  conical  steel  bouijics  or 
sounds  as  they  are  often  called.  The  best  curve  for  these  instruments,  I  think 
consists  of  one-fourth  of  the  circumference  of  a  circle  4^  inches  in  diameter. 
There  should  be  a  difference  of  three  sizes  between  the  point  and  the  thickest 
part,  which  corresponds  to  the  bend  of  the  instrument.  The  point  sliould  be 
well  rounded,  and  the  instrument  passes  more  readily  if  there  is  a  sli<>ht  con- 
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striction  immediately  beyond  it.  The  instrument  should  be  made  of  nickel- 
plated  steel  and  be  highly  polished.  It  should  have  a  broad  metallic  handle, 
which  transmits  any  sensation  communicated  to  the  point  more  readily  than  a 
wooden  one.  That  this  instrument  will  pass  much  more  easily  than  a  catheter 
is  self-evident,  and  the  latter  should  be  used  only  when  it  is  intended  to  tie  it 
in.  If  a  catheter  be  used  it  should  be  made  very  solid  and  stiff.  The  rings 
should  be  large,  so  as  to  serve  for  a  handle,  and  the  eyes  weU  rounded  off 
and  somewhat  depressed,  so  that  they  may  not  scrape  the  urethra.  These 
instruments  should  be  used  with  every  possible  care  and  gentleness ;  but, 
though  no  one  recognizes  more  strongly  than  I  do  the  necessity  of  not  em- 
ploying unnecessary  violence  in  their  introduction,  it  is  useless  to  think  of 
passing  a  catheter  through  a  tight  hard  stricture  without  the  employment  of 
some  degree  of  force.  The  catheter  will  not  "find  its  own  way"  here  as  it 
may  in  a  healthy  urethra,  but  it  must  be  guided  and  directed  by  the  hand  of 
the  Surgeon ;  and  there  is  scarcely  an  operation  in  surgery  that  requires  more 
tact  and  delicacy  of  manipulation  than  that  of  passing  an  instrument  through 
a  tight  stricture.  Here  some  force  must  be  used,  but  the  skill  is  shown  in  pro- 
portioning this  to  the  amount  of  resistance,  and  in  using  it  in  a  proper 
direction.  The  appearance  of  force  is  indeed  often  greater  than  the  reality ; 
for,  though  the  point  of  the  catheter  have  passed  a  tight  stricture,  it  may 
still  require  considerable  pressure  to  push  the  rest  of  the  instrument 
through  it.  With  a  conical  steel  bougie  less  force  is  required  than  with  the 
catheter,  as  the  stretching  is  not  done  with  the  point  which  should  pass 
easily  through  the  stricture,  but  with  the  expanded  part  beyond,  which  from 
its  conical  form  passes  without  much  difficulty. 

Introduction. — Catheters  and  sounds  are  best  introduced  by  laying  the 
patient  flat  upon  his  back,  with  the  pelvis  somewhat  raised,  and  the  head  and 
shoulders  low.  The  Surgeon,  standing  on  the  left  side,  inserts  the  instru- 
ment, well- warmed  and  oiled  with  "  Lund's  oil  "  or  vaseline,  into  the  ui'ethra, 
with  its  concavity  turned  towards  the  left  groin,  and  passes  it  down  the  canal, 
at  the  same  time  drawing  the  penis  upwards  with  his  left  hand,  so  as  to  put 
the  mucous  membrane  on  the  stretch.  As  the  instrument  approaches  the 
triangular  ligament,  the  handle  is  carried  to  the  mesial  line,  and  at  the  same 
time  raised  perpendicularly ;  and,  as  its  point  passes  under  the  pubes,  it  should 
be  kept  well  against  the  upper  surface  of  the  urethra,  and  made  to  enter  the 
bladder  by  depressing  the  handle  towards  and  between  the  thighs.  The  surest 
guide  to  the  bladder  is  the  upper  surface  of  the  urethra,  which  is  more  fixed 
than  the  lower,  and  less  liable  to  the  existence  of  fistulous  openings  or  false 
passages.  Should  difficulty  be  experienced,  the  introduction  may  be  facilitated 
by  injecting  and  slightly  distending  the  urethra  with  olive  oil  before  passing 
the  instrument. 

If  difficulty  is  found  in  introducing  the  instrument,  and  if  any  doubt  exist 
as  to  its  being  in  the  right  passage,  the  finger  must  be  introduced  into  the 
rectum  and  its  position  felt  for.  If  the  point  of  the  instrument  has  left  the 
urethra  this  may  be  recognized  by  its  being  too  thinly  covered  and  too  near 
the  gut,  or  by  its  being  out  of  the  middle  line. 

Chloroform  or  ether  need  be  administered  only  if  the  stricture  be  very 
tight  or  the  patient  irritable.  Under  the  influence  of  an  anesthetic,  however, 
many  strictures  may  be  readily  passed  with  metallic  instruments  that  are  not 
pervious  in  any  other  way. 
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Results  of  Introduction  of  an  Instrument. — The  introduction 'of  an 
instrument  usually  gives  rise  to  a  smarting,  painful  sensation  in  the  urethra  ; 
this  is  generally  most  severe  as  the  point  approaches  the  neck  of  the  bladder, 
and  is  then  sometimes  attended  by  nausea  and  sudden  faintness.  As  a  general 
rule,  the  instrument  should  be  passed  every  second  or  third  day,  and  when 
introduced  should  be  left  in  for  about  five  minutes,  or  until  the  spasm  of 
the  urethra  induced  by  its  introduction  has  subsided.  If,  however,  the 
stricture  be  extremely  tight,  a  very  small  catheter  only  having  been  intro- 
duced, the  instrument  may  be  left  in  for  twenty- four  or  forty-eight  hours, 
when  it  will  be  found  that,  however  tightly  grasped  it  had  been  originally, 
it  has  become  loosened  ;  a  slight  discharge  being  at  the  same  time  set  ^  up 
from  the  urethra.  It  may  then  be  readily  withdrawn,  and,  when  the  irrita- 
tion has  subsided  at  the  end  of  a  couple  of  days,  a  considerably  larger  one  may 
be  introduced. 

The  augmentation  of  the  size  of  the  instrument  should  be  very  gradual. 
It  is  fully  sufficient  to  increase  it  by  one  number  at  each  time  of  introduction. 
Many  urethrEe  will  not  bear  even  this,  and  it  becomes  necessary  to  pass  the 
same  instrument  on  two  or  three  successive  occasions  before  a  larger  size  can 
be  introduced.  The  size  of  the  instrument  may  be  gradually  increased  until 
the  largest  is  reached  which  the  urethral  orifice  readily  admits  ;  beyond  this, 
the  Surgeon  should  not  go  ;  but  as  soon  as  the  full  size,  usually  No.  12  or  14, 
can  be  introduced  with  ease,  it  should  not  be  passed  so  frequently  as  before  ; 
once  a  week  or  ten  days,  and  gradually  with  less  frequency.  But  a  patient 
who  has  once  suffered  from  a  tight  stricture  should  pass  an  instrument  at  least 
once  a  month  for  the  rest  of  his  life. 

If  the  size  of  the  instrument  be  increased  too  rapidly,  irritation  may  be  set 
up,  and  inflammation  of  the  testicles,  and  abscess  in  the  perinteum  or  prostate, 
induced.  I  have  more  than  once  had  occasion  to  regret  being  in  too  much 
haste  to  increase  the  size  of  the  instrument ;  and,  by  augmenting  it  by  two  or 
three  numbers  at  one  sitting,  have  seen  the  patient  thrown  back  for  weeks  by 
the  supervention  of  some  of  the  affections  just  mentioned. 

By  gradual  dilatation,  properly  carried  out,  most  strictures  may  be  consider- 
ably relieved  in  the  course  of  a  fcAV  Aveeks  ;  and  the  majority  may  be  brought 
to  the  full  size  by  continuing  the  treatment  for  a  sufficient  length  of  time. 
Some,  however,  cannot  be  cured  in  this  way  ;  it  would  appear  that  the  tissue 
of  which  they  are  composed  is  so  rigid  that,  although  they  may  be  expanded 
up  to  a  certain  size — say  up  to  No.  b  or  6 — it  is  impossible  to  go  beyond  this. 
In  other  cases  there  is  a  great  tendency  to  relapse,  and  to  xi  return  of  the  con- 
striction ;  the  stricture  rapidly  becoming  tighter  as  soon  as  the  introduction 
of  the  instruments  is  discontinued,  even  though  it  be  dilated  to  the  full  size  of 
the  urethra,  up  to  No.  12  catheter,  for  instance.  In  some  instances  the  relapse 
is  almost  instantaneous,  micturition  being  as  difficult  as  before  immediately 
the  catheter  is  withdrawn.  In  these  cases  recourse  must  be  had  to  other 
measures,  which  will  be  described. 

Accidents  attending  Catheterism. — The  introduction  of  instruments 
occasionally  gives  rise  to  certain  troublesome  and  even  dangerous  sequences. 
Amongst  these,  syncope  and  rigors,  haemorrhage,  and  inflammatory  irritation 
about  the  urethra  or  testes,  are  the  most  common. 

Nervous  Symptoms,  Rigors,  and  Urethral  Pever. — The  subject  of 
urethral  fever  following  the  use  of  instruments  on  the  urinary  organs  in 
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persons  affected  with  clironic  subacute  interstitial  nephritis  has  already  been 
discussed  at  p.  l)G8.  There  is  no  class  of  cases  in  which  this  untoward  com- 
plication is  more  apt  to  occur  than  in  the  treatment  of  stricture  of  the  urethra, 
owing  no  doubt  in  a  great  degree  to  the  frequency  of  the  occurrence  of  chrome 
and  possibly  unsuspected  kidney  disease  in  old  cases  of  stricture. 

Various  degrees  of  constitutional  disturbance  may  be  produced  by  the 
passage  of  an  instrument  through  a  stricture.  In  nervous  and  sensitive  indi- 
viduals this  operation  is  often  attended  by  a  sensation  of  faintness  and  chilli- 
ness as  the  instrument  enters  the  bulb  or  membranous  portion  of  the  urethra. 
This  sensation  is  not  due  either  to  pain  or  to  fear.  It  is  purely  reflex,  and 
in  most  cases  soon  passes  off,  being  less  liable  to  recur  as  the  urethra  gets  more 
accustomed  to  the  use  of  instruments. 

If  a  person  liable  to  these  nervous  feelings  is  exposed  to  a  chill,  a  severe 
rigor  may  come  on  some  hours  after  the  passage  of  the  instrument,  or  the  same 
occurrence  may  happen  when  there  has  been  no  predisposition  to  it,  the  rigor 
coming  on  suddenly  and  without  warning.  This  is  more  apt  to  happen  when 
the  stricture  is  tight ;  when  metallic  instruments  have  been  used — possibly 
with  some  degree  of  force,  and,  though  during  a  considerable  length  of  time — 
perhaps  in  vain  attempts  to  penetrate  the  stricture.  The  rigors  in  these  cir- 
cumstances are  very  severe,  so  much  so  as  to  resemble  an  attack  of  ague. 
During  the  rigor  the  temperature  rises  considerably,  often  to  104°  or  105°. 
The  subsidence  of  the  rigor  is  marked  by  profuse  sweating,  and  is  usually 
attended  by  great  exhaustion.  This  occurrence  is  always  very  alarming,  and, 
though  usually  not  attended  by  positive  danger,  leaves  the  patient  weak  and 
exhausted  ;  and  if  he  be  old,  of  broken  constitution,  or  the  subject  of  chronic 
kidney-disease,  a  fatal  result  may  rapidly  ensue.  In  these  distressing  cases, 
death  may  occur  at  different  periods  and  in  different  ways.  The  earliest 
period  at  which  I  have  seen  a  fatal  termination  has  been  in  nine  hours  ; 
usually  it  takes  place  in  from  24  to  48  hours  after  the  first  rigor.  The  imme- 
diate cause  of  death  may  be  coma,  exhaustion,  or  cardiac  syncope. 

The  cause  of  these  rigors  is  exceedingly  obscure.  Constitutional  nervousness 
or  timidity  has  certainly  nothing  to  do  with  them.  They  occur  in  the  strongest 
and  most  courageous  men,  and  they  very  rarely  follow  the  use  of  the  catheter 
in  women.  I  have  only  once  seen  these  effects  in  the  female,  in  the  person  of 
a  young  married  lady,  strong  and  healthy,  who  had  a  stricture  of  the  orifice 
of  the  urethra,  which  I  dilated  by  a  two-bladed  dilator.  Twenty  hours  after 
the  operation,  she  had  three  most  intense  rigors  followed  by  profuse  sweatings. 
In  men  they  may  occur  after  dilatation  of  any  part  of  the  urethra,  but  are 
much  more  frequent  when  the  stricture  is  seated  in  the  bulb  or  in  the 
membranous  portion  of  the  canal.  I  have,  however,  heard  of  one  case  in 
which  a  fatal  rigor  followed  incision  and  dilatation  of  the  orifice  of  the 
urethra.  I  doubt  whether  severe  rigors  occur  unless  there  have  been  some 
traumatic  lesion,  such  as  abrasion  or  rupture  of  the  mucous  membrane  of  the 
urethra.  Rigors  certainly  follow  the  use  of  metallic  instruments  more  fre- 
quently than  that  of  the  softer  kinds,  which  arc  less  likely  to  produce  such 
mischief.  Rigors  are  not  prevented  by  the  use  of  anajsthetics.  Some  of  the 
worst  cases  that  I  have  seen  have  occurred  after  prolonged  instrumentation 
under  anaesthetics. 

Treatment. — The  rigor  is  best  prevented  by  gentleness  in  the  use  of  instru- 
ments ;  by  the  employment  of  soft,  rather  than  metallic  ones ;  by  guarding 
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most  carefully  against  a  chill,  the  patient  being  kept  in  a  warm  room  during 
the  whole  of  the  day  ;  and  by  the  administration  of  a  full  dose  of  opium  and 
quinine  before  the  use  of  the  instrument. 

When  a  rigor  has  set  in,  the  patient  should  be  wrapped  up  in  blankets  ;  a 
glass  of  hot  spirits  and  water  or  tea  may  be  given,  to  be  followed  up  by  quinine 
and  opium.  The  sweating,  which  is  often  so  profuse  as  to  wet  through  pillows 
and  bed-clothes,  must  be  encouraged.  When  it  has  ceased,  the  patient  should 
be  rubbed  dry  and  laid  in  dry  warm  blankets. 

Suppression  of  Urine  is  a  rare  accident  after  simple  dilatation,  being 
more  common  after  the  more  severe  methods  of  treatment,  such  as  forcible 
dilatation.  The  symptoms  are  at  first  those  just  described,  the  patient  suffer- 
ing from  a  rigor,  with  rapid  elevation  of  temperature,  dry  skin,  and  vomiting. 
The  secretion  of  urine  entirely  ceases,  or  at  most  a  few  drops  darkly-stained 
with  blood  escape.  The  patient  usually  dies  in  from  two  to  three  days,  unless 
the  secretion  returns.  In  these  cases  the  kidneys  are  usually  found  more  or 
less  extensively  affected  with  chronic  interstitial  inflammation  ;  but  cases  have 
been  recorded  in  which  the  microscope  revealed  but  little  change.  They  are 
usually  gorged  with  blood.  The  condition  would  seem  to  arise  from  reflex 
nervous  disturbance  of  the  kidney,  but  the  exact  pathology  of  the  process  is 
very  obscure.  The  Treatment  consists  in  dry  cupping  over  the  loins  and  hot- 
air  baths.  Large  warm  water  enemata,  with  a  view  of  "  fomenting  the 
kidneys,"  have  been  suggested.  The  bowels  must  be  freely  opened  by  \  a 
compound  jalap  powder.  Possibly  in  some  cases  pilocai'pine  hypodermically 
in  doses  of  from      to  ^  of  a  grain  might  be  of  use. 

Hsemorrliage,  which  is  sometimes  rather  profuse,  may  follow  the  introduc- 
tion of  a  catheter,  especially  if  the  stricture  be  congestive,  and  the  instrument 
employed  small.  It  generally  ceases  of  itself  ;  but,  if  it  be  troublesome,  the 
application  of  cold  will  check  it. 

The  Inflammation  about  the  urethra  and  in  the  testes  that  occasionally 
occurs  during  the  treatment  of  stricture,  is  best  guarded  against  by  not  using 
too  large  catheters,  and  by  directing  the  patient  to  abstain  from  much  exercise 
during  the  time  of  their  introduction. 

False  Passages  are  occasioned  by  the  instrument  passing  out  of  the  urethra 
through  its  coats  into  the  surrounding  tissues.  They  are  especially  apt  to 
occur  in  tight  bridle-strictures,  when  a  small  instrument  is  being  used,  and 
more  especially  if  the  direction  of  the  constriction  be  somewhat  oblique,  so 
that  the  point  of  the  sound  is  thrown  against  the  side  of  the  canal  (Fig.  946).. 
The  extent  and  situation  of  a  false  passage  necessarily  vary  according  to,  the 
position  of  the  stricture  ;  and  the  danger  is  usually  in  proportion  to  its  depth. 
The  false  passage  usually  takes  a  direction  downwards  and  to  one  side  of  the 
urethra.  If  the  stricture  be  far  forward,  it  may  run  in  the  corpus  spongiosum  ; 
but  if  it  be  in  the  usual  situation,  it  may  perforate  the  lateral  lobe  of  the 
prostate,  or  run  between  this  and  the  rectum,  being  unable  to  extend  upwards 
on  account  of  the  rigid  nature  of  the  structures  in  this  situation.  When  the 
false  passage  merely  perforates  the  corpus  spongiosum,  running  parallel  to  the 
urethra,  and  opening  again  into  the  canal,  or  when,  perforating  a  portion  of 
the  prostate,  it  enters  the  bladder,  it  is  not  necessarily  attended  with  much 
danger  ;  but  when  it  enters  the  areolar  tissue  between  the  bladder  and  the 
rectum,  breaking  up  this  structure  to  a  great  extent,  admitting  urine  into  the 
recto-vesical  space  and  about  the  neck  of  the  bladder,  then  the  most  serious 
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consequences,  such  as  inflammation  and  abscess  in  this  neighbourhood,  are 
apt  to  ensue,  which  may  be  followed  by  the  death  of  the  patient. 

At  the  moment  when  a  false  passage  is  made  during  the  introduction  of  an 
instrument,  by  the  Surgeon  using  too  much  force  or  pressing  in  the  wrong 
direction,  he  feels  the  point  make  a  sudden  slip,  which  the  plane  of  the  handle 
shews  to  be  to  one  side  of  the  urethra.  The  patient  complains  of  severe  pain, 
and  is  often  conscious  of  a  laceration  ;  there  is  a  grating  or  rough  sensation 
communicated  by  the  tissues  against  which  the  instrument  has  passed  ;  and 
though  it  have  entered  deeply,  it  will  be  found  not  to  have  reached  the  bladder. 
On  the  Surgeon  introducing  his  finger  into  the  rectum,  he  probably  feels  the 
point  of  the  instrument  in  the  areolar  tissue  between  the  gut  and  the  bladder ; 
on  withdrawing  it,  it  will  be  found  covered  with  blood,  and  there  will  be  free 
haemorrhage  from  the  urethra. 

The  Surgeon  knows  when  he  has  entered  an  old  false  passage  by  the  change 
that  takes  place  in  the  direction  of  the  instrument,  by  its  not  reaching  the 
bladder  and  by  the  rough  sensation  communicated  to  it,  very  different  from 
that  affbrded  by  the  smooth  lining  of  the  urethra.  The  patient  is  often 
conscious  of  the  existence  and  of  the  entry  of  the  instrument  into  the  false 
passage,  and  will  warn  the  Surgeon  of  it. 

If  the  Surgeon  be  aware  that  he  has  made  a  false  passage,  he  should,  if 
possible,  at  the  time  of  the  accident  pass  a  catheter  into  the  bladder, 
and  leave  it  there  for  a  few  days  until  the  laceration  has  healed.  If  there 
be  an  old  false  passage  he  must  be  careful,  by  keeping  the  point  of  the  instru- 
ment away  from  it,  not  to  enter  it,  lest  during  the  introduction  of  the  catheter 
he  raise  with  the  point  of  the  instrument  the  valvular  angle  that  intervenes 
between  it  and  the  urethra  ;  every  time  that  this  is  opened  up  it  tends  to 
lessen  the  chance  of  closure  of  the  aperture,  whilst,  overlapping  the  urethra, 
it  interferes  with  the  onward  passage  of  the  instrument  into  the  bladder.  By 
withdrawing  the  instrument  and  changing  its  direction,  the  false  passage  may 
often  be  avoided,  and  the  bladder  reached.  Should  there  have  been  much 
difficulty  in  introducing  the  catheter,  the  better  plan  will  be  to  allow  it  to 
remain  in  for  two  or  three  days,  when  the  false  canal  may  possibly  close. 

It  has  already  been  stated  that,  in  certain  forms  of  stricture,  gradual  dilata- 
tion does  not  succeed  in  efiecting  a  permanent  cure.  In  these  cases  five  plans 
of  treatment  have  been  recommended— continuous  dilatation,  the  destruction 
of  the  stricture  by  caustic,  electrolysis,  forcible  dilatation,  and  its  division  by 
the  knife.    These  methods  will  now  bo  described. 

2.  Continuous  Dilatation  is  merely  a  modification  of  the  preceding  mode 
of  frcatment,  and  is  useful  only  in  very  tight  organic  strictures.  A  small 
instrument  is  first  passed  and  tied  in.  In  tying  the  catheter  in,  care  should 
be  taken  that  it  does  not  lie  too  far  in  the  bladder.  It  should  be  pushed  back- 
wards and  forwards  until  the  exact  point  is  found  at  which  the  eye  is  inside 
sufficiently  to  allow  the  water  to  flow,  and  be  fixed  at  this  point.  It  is  best 
retained  by  soft  thick  silk  tied  round  the  corona  of  the  glans,  or  fixed  to  the 
body  of  the  penis  by  a  piece  of  plaster,  care  of  course  being  taken  not  to  pro- 
duce strangulation.  In  from  twelve  to  twenty-four  hours,  although  it  may  at 
first  have  been  tightly  grasped,  the  catheter  will  be  found  to  be  quite  loose,  and 
urine  will  escape  beside  it.  It  must  now  be  changed  for  a  larger  one.  In 
doing  this,  the  fresh  instrument  should  be  ready,  so  that  the  moment  one  is 
removed  the  other  may  be  introduced.  A  neglect  of  this  precaution,  especially 
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M-hen  false  passages  are  present,  may  seriously  increase  the  difficulty  of  passing 
the  fresh  catheter.  By  the  second  day  a  slight  discharge  will  be  found  to  have 
been  set  up  from  the'urethra.  The  treatment  should  be  continued  till  the 
urethra  reaches  the  size  of  No.  5  or  6,  which  it  will  do  in  a  few  days  at  most, 
after  which  it  is  not  necessary.  The  catheter  may  be  closed  with  a  small 
wooden  plug,  so  that  the  patient  can  draw  off  his  own  urine,  or,  better  still,, 
an  india-rubber  tube  may  be  attached  so  as  to  drain  the  bladder.  In  cases  iii: 
which  a  gum-elastic  catheter  cannot  be  passed,  a  small  silver  one  may  be  tied 
in,  and  replaced  by  a  gum-elastic  at  the  first  change.  When  nothing  but  a 
fiUform  whalebone-  or  catgut-bougie  has  been  passed,  it  may  still  be  tied  in,  as 
the  urine  will  usually  find  its  way  beside  it  even  when  it  seems  at  first  to  be 
tightly  grasped  ;  and  in  twelve  hours  or  a  little  longer  it  may,  in  most  cases, 
be  changed  for  a  fine  gum-elastic  catheter.  This  plan  of  treatment  is  of  great 
use  in  cases  in  which  considerable  difficulty  is  found  in  introducing  the  in- 
strument, but  it  has  the  disadvantage  of  being  extremely  liable  to  set  up  cystitis. 
If  the  treatment  be  continued  beyond  three  days,  the  urine  will  almost  always 
be  found  to  be  alkaline  ;  and  this  is  scarcely  to  be  wondered  at  when  we  con-- 
sider  the  way  in  which  the  bladder  is,  as  it  were,  opened  up  to  the  air.  The  risk 
of  cystitis  is  much  diminished  by  draining  the  bladder,  for  then  no  urine  is 
left  to  decompose,  and  the  mere  contact  of  the  soft  instrument  with  the  walls 
of  the  bladder  seems  to  cause  but  little  irritation  by  itself.  In  rare  cases, 
sloughing  of  the  urethi-a  may  take  place  at  the  seat  of  stricture,  leading  to 
perineal  abscess.  A  case  of  this  kind  occurred  not  long  ago  in  University 
College  Hospital. 

3.  Caustics. — In  the  treatment  of  stricture  by  caustics,  two  objects  are 
aimed  at ;  the  first  is  the  destruction  of  the  stricture  ;  the  second,  the  dimi- 
nntion  of  the  sensibility  of  the  surrounding  mucous  membrane,  so  that  the 
irritability  and  spasm  of  the  canal  may  be  lessened.  The  following  is  the  way 
in  which  the  caustic  is  applied.  A  wax  bougie,  well  oiled,  is  passed  dowa.to, 
but  not  through  the  stricture  ;  the  Surgeon  then,  with  the  thumb-nail, 
makes  a  notch  on  that  portion  of  the  instrument  opposite  to  the  meatus. 
Another  bougie  of  similar  length  and  size  is  then  armed  with  a  piece  of  potassa 
fusa  about  the  size  of  a  small  pin's  head,  placed  in  a  depression  at  its  end.  A 
mark  is  made  on  it,  at  a  point  corresponding  to  the  notch  on  the  first  bougie, 
and  it  is  then  passed  rapidly  down  until  this  mark  comes  opposite  to  the 
meatus,  and  pressed  firmly  for  two  or  three  minutes  against  the  stricture,  upon' 
which  the  caustic  exercises  its  action.  This  application,  which  is  followed  by 
a  gleety  discharge,  is  to  be  repeated  every  second  or  third  day  until  a  bougie' 
of  proper  size  can  be  introduced  ;  and  then  the  dilatation  may  be  proceeded 
with  in  the  usual  way.  This  practice,  stigmatized,  not  unjustly,  by  Listen  as 
"  most  atrocious,"  has  now  but  few  advocates  ;  and,  indeed,  there  appears  to 
be  nothing  useful  effected  by  it,  beyond  what  can  be  accomplished  much  more 
safely  and  easily  by  a  catheter  or  sound  in  an  ordinary  skilful  hand. 

4.  Electrolysis. — The  cure  of  a  stricture  by  destroying  the  fibroid  tissue 
which  narrows  the  urethra,  by  electrolysis,  was  introduced  by  Mallez  and 
Tripicr,  more  than  fifteen  years  ago,  but  did  not  find  much  favour.  Its  results 
were  uncertain,  and  in  some  cases  it  was  followed  by  perinatal  abscess  and  other 
complications.  It  has  lately  been  revived  by  Newman  of  New  York,  and  has 
been  practised  in  this  country  by  Brace  Clarke,  Edwards  and  others.  The 
operation  consists  in  passing  the  negative  electrode,  which  is  like  au  ordinary 
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soft  catheter  with  a  metal  tip  down  to  the  stricture,  and  placing  the  positive, 
which  must  have  a  large  flat  pad,  on  some  part  of  the  body,  as  the  back.  The 
current  should  be  one  of  from  2\  to  5  milliamperes.  The  electrode  is  held 
gently  against  the  stricture,  and  after  a  period  varying  from  two  minutes  to 
half  an  hour,  it  will  be  found  to  have  passed  through.  The  operation  should 
give  little  or  no  pain.  It  requires  to  be  repeated  two  or  three  times,  a  larger 
electrode  being  used  on  each  occasion.  Newman,  who  is  the  chief  advocate  of 
this  treatm3nt,  asserts  that  he  has  operated  on  two  hundred  cases  without  an 
accident  aud  without  a  relapse.  It  is  asserted  that  the  current  used  in  this 
way  does  not  actually  cauterise.  This  method  of  treatment  is  again  on  its  trial. 
That  it  is  not  more  dangerous  than  other  modes  of  treatment  and  that  by  it 
the  canal  may  be  restored  to  its  normal  size,  seems  to  be  tolerably  clearly 
proved,  but  better  evidence  is  wanted  than  has  as  yet  been  furnished  that  it 
effects  a  p3rmanent  cure  without  any  tendency  to  a  relapse.  If  it  can  do  this, 
it  stands  alone  amongst  all  methods  of  treating  stricture. 

5.  Forcible  Expansion  or  Rupture. — Forcible  and  rapid  dilatation 
causing  the  expansion  and  rupture  of  the  stricture,  is  a  method  that,  oilginally 
proposed  and  practised  many  years  since  by  Luxmoor,  Arnott,  and  Buchanan 
of  Grlasgow,  has  of  late  years  been  revived,  and  ingeniously  modified  in  detail, 
by  many  Surgeons,  amongst  whom  Reybard,  Maisonneuve,  Perreve, 
Wakley,  Holt,  Thompson,  and  Hill  are  the  most  conspicuous.  However 
varied  the  means  by  which  strictures  are  thus  treated,  the  instruments 
employed  may  be  arranged  in  three  groups  :  a.  Those  that  act  as  sliding  tubes  ; 
b.  Those  that  expand  by  a  screw  mechanism  ;  and  c.  Those  that  act  on  the 
principle  of  a  wedge.  It  may  also  be  effected  by  the  passage  of  the  conical  steel 
bougies  already  described,  one  after  another,  while  the  patient  is  under  an 
antesthetic,  though  this  method  is  perhaps  more  properly  included  under 
simple  dilatation, 

a.  Sliding  Tubes  were  first  employed  in  the  treatment  of  stricture  by  Desault 
at  the  close  of  the  last  century,  subsequently  by  various  French  Surgeons,  and 
in  later  years  by  Hutton  of  Dublin,  and  very  extensively  and  successfully  by 
Wakley.  The  mode  of  application  of  these  tubes  is  as  follows.  A  long  con- 
ductor is  introduced  through  the  stricture  into  the  bladder,  and  over  this  a 
catheter,  either  of  gum  or  silver,  is  pa«sed,  which  in  its  turn  is  made  to  serve 
as  a  conductor  to  a  larger  one.  In  Wakley's  instrument  the  conductor,  or 
"  urethral  guide,"  consists  of  a  small  silver  catheter,  which,  after  being  passed 
through  the  stricture,  has  a  long  steel  rod  screwed  into  it.  Over  this  a  silver 
tube  is  passed,  which  in  its  turn  is  made  to  serve  as  a  conductor  ;  and  thus  the 
stricture  may  be  rapidly  dilated  by  passing  one  tub>i  over  another  until  a  full 
size  is  reached.  The  only  difficulty  in  this  very  ingenious  method — which  is, 
however,  common  to  it  and  every  other  plan  of  treating  stricture  by  dilatation 
— consists  in  the  first  introduction  of  the  "urethral  guide  ;"  when  that  has 
once  passed  through  the  stricture,  the  tubes  must  follow  as  a  matter  of 
necessity.  They  cannot  possibly  go  wrong  ;  and,  as  no  laceration  of  the 
stricture  is,  or  can  be,  effected  by  the  instrument,  it  appears  to  be  a 
safe  means  of  employing  rapid  dilatation. 

h.  The  method  of  forcibly  expanding  a  stricture  by  the  introduction  into  it 
of  a  small  two-  or  four-bladed  instrument,  fashioned  somewhat  like  a  narrow 
beaked  sound,  and  which,  by  Screw-Meclianism  in  the  handle,  admits  of  being 
opened  out  so  as  to  stretch  the  stricture  to  an  extent  corresponding  to  the  dis- 
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tance  at  which  the  blades  are  screwed  apart,  has  many  advocates  ;  and  various 
ingenious  contrivances  have  been  invented  to  effect  this  object.  More  than  half 
a  centuiy  ago,  Luxmoor  attempted  it  by  the  use  of  a  four-bladed  instrument. 
Some  years  later  Civiale  invented  a  stricture-expander ;  and  subsequently  two- 
bladed  instruments,  having  this  end  in  view,  have  been  introduced  into  practice 
by  Perreve,  Lyon,  and  Sir  H.  Thompson.  The  accompanying  drawing  (Fig. 
1)54)  is  a  representation  of  the  instrument  used  by  the  last  named  Surgeon  ;  it 
answers  the  intended  purpose  admirably,  the  expansion  of  the  blades  being 
effected  by  a  screw  worked  by  turning  the  handle.  This  should  be  done  very 
slowly,  several  seconds  being  allowed  to  elapse  between  each  turn  of  the  handle, 
so  that  the  tissue  composing  the  stricture  may  be  gradually  stretched,  and  the 


Fig.  954. — Thompson's  Stricture-Expander. 


canal  of  the  urethra  at  the  seat  of  stricture  dilated  beyond  the  full  size,  so  as 
to  be  over-stretched  ;  the  extent  of  dilatation  may  be  carried  up  to  16  or  18, 
and  is  marked  on  a  scale  attached  to  the  handle  of  the  instrument.  If  this 
operation  be  done  slowly,  little  if  any  bleeding  results,  and  there  is  no  evidence 
of  deep  laceration  of  the  wall  of  the  urethra  at  the  strictured  spot.  A  large  gum- 
elastic  catheter  may  then  be  passed,  and  the  urine  drawn  off.  It  is  not  tisually 
necessary  to  leave  the  catheter  in  the  bladder,  though  there  can  be  no  objection 
to  doing  this  for  forty-eight  hours,  after  which  the  patient  may  have  one  passed 
occasionally  in  order  to  maintain  the  dilatation. 

c.  The  rupture  or  splitting  of  the  stricture  by  an  instrument  acting  on  the 
principle  of  a  Wedge,  has  been  recommended  by  Reybard,  adopted  by  Holt, 
and  very  extensively  employed  by  the  latter  excellent  Surgeon.  The  instru- 
ment used  by  him  is  represented  in  the  accompanying  figure  (Fig.  955). 


Fig.  955.— Holt's  Instnuiient  for  Splitting  Strictures.  . 

It  consists  of  two  grooved  metallic  blades  joined  at  the  extremity.  Between 
these  a  tube  is  slipped  along  a  wire,  which  in  its  descent  separates  the  blades 
at  a  considerable  angle,  and  thus  splits  up  the  stricture.  In  this  way  the 
contracted  part  of  the  urethra  is  at  once  enlarged  to  its  normal  diameter,  so  as 
to  admit  a  full-sized  catheter,  by  which  the  urine  is  then  drawn  off.  The 
introduction  of  the  catheter  should  be  had  recourse  to  at  first  on  alternate 
days,  and  afterwards  at  longer  intervals.  Holt  believes  that  the  effects  of  the 
dilatation  are  entirely  confined  to  the  morbid  contraction,  the  healthy  portion 
of  the  urethra  not  being  injuriously  disturbed  by  the  expansion  of  the 
instrument. 

Berkeley  Hill  has  invented  a  modification  of  the  dilators  previously  in  use 
which  presents  several  advantages.  He  thus  describes  it.  "  The  instrument 
consists  of  a  split  sound,  which  equals  in  calibre  a  No.  2  or  3  catheter.  The 
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halves  of  the  split  sound  can  be  separated  by  passing  between  them  u  wedge 
fixed  on  a  slender  stem.  The  wedge  is  prevented,  by  two  dovetail  grooves  at 
its  hinder  part,  from  leaving  the  sound  which  acts  as  a  guide  during  the 
passage  of  the  wedge  down  the  urethra."  "The  advantages  claimed  fur  this 
instrument  are  :  simplicity  of  construction  ;  the  central  guide  of  Holt's  in- 
strument is  not  needed,  hence  the  split  sound  can  be  passed  through  narrower 
strictures.  Next  and  chiefly,  diminution  of  resistance,  and  consequently  the 
more  immediate  application  of  the  rupturing  force — the  wedge — to  the  impedi- 
ment to  be  overcome.  The  force  needed  to  push  Holt's  dilator  is  sometimes 
very  great,  and  the  attempt  has  been  abandoned,  or  the  instrument  has  broken, 
even  in  skilful  hands,  from  this  cause.  Much  of  the  force  is  expended  on  the 
continuous  friction  outside  the  tube  along  the  split  sound,  and  inside  along  the 
guide.  In  the  wedge-dilator  the  friction-surface  is  reduced  to  two  dovetail 
grooves,  which  together  do  not  exceed  half  an  inch.    For  this,  the  force 


Fig.  950. — Bigelow's  Divulsor. 


required  is  so  small  that  one  hand  suffices  to  overcome  the  resistance."  The 
instrument  can,  if  required,  be  adapted  to  a  conducting  sound,  such  as  is 
described  afterwards  under  Internal  Urethrotomy. 

Another  instrument  of  the  same  class  has  been  devised  by  Bigelow.  It 
consists  of  a  filiform  conducting  sound,  which  is  first  passed.  The  guiding 
rod  is  then  screwed  into  this  and  passed  into  the  bladder,  pushing  the  con- 
ducting sound  before  it.  The  cup-shaped  cap  at  the  upper  end  of  the  guide 
rests  on  the  glans,  while  the  left  hand  grasps  the  body  of  the  penis.  The 
stricture  is  then  dilated,  forcing  down  the  olive-shaped  divulsor,  which  is 
deeply  grooved  to  run  on  the  guiding  rod.  Joeing  olive-shaped  it  passes  more 
easily,  as  in  Hill's  dilator,  not  being  grasped  by  the  whole  canal. 

Forcible  dilatation  is  doubtless  a  most  efficient  mode  of  treating  stricture  ; 
by  it  the  urethra  is  immediately  restored  to  its  full  diameter,  and  the  result 
which  it  may  take  weeks  to  accomplish  by  simple  dilatation  is  at  once 
obtained.    It  is,  however,  by  no  means  devoid  of  danger.    The  urethra  is  not 
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dilated,  it  is  split,  and  a  longitudinal  rent  in  the  mucous  membrane  is  made 
corresponding  to  the  length  of  the  stricture.  The  shock  produced  by  so 
violent  a  proceeding  is  often  severe,  and  suppression  of  urine  has  followed  in 
several  recorded  cases.  It  has  also  been  sometimes  followed  by  urinary  abscess, 
and  more  rarely  by  pysemia.  What  it  gains  in  rapidity  it  loses  in  safety,  and 
to  adopt  it  as  a  universal  mode  of  treating  strictures  would  lead  to  the  loss 
of  many  lives  that  might  have  been  saved  by  gentle  treatment. 

Division  of  the  Stricture  may  be  practised  either  from  ivitUn  the 
urethra,  or  from  without,  through  the  periuEeum, 

6.  Internal  Urethrotomy. — ^The  division  from  within  may  be  performed 
in  two  ways  ;  either  by  cutting  through  the  stricture  from  before  backwards, 


Fig.  957.— Lancetted  Stylet  for  Division  of  Stricture. 


or  by  passing  a  proper  instrument  through  it,  and  dividing  it  from  behind 
forwards. 

The  first  operation— that  of  perforating  the  stricture  from  lefore  haclcivards — 
may  be  performed  by  passing  a  lancetted  stylet  (Fig.  957)  into  the  stricture,  and 
then  pushing  forwards  the  concealed  lancet-like  knife,  attempting  to  perforate 
the  obstruction.  This  plan  is  necessarily  attended  by  the  most  dangerous 
consequences,  if  an  attempt  be  made  to  thrust  a  stylet  through  the  stricture 
without  a  guide ;  the  probabihty,  indeed  almost  the  certainty,  being  that  the 
pointed  cutting  blade  will  pass  by  the  stricture  and  divide  the  healthy  wall  of 
the  urethra.  It  is,  indeed,  almost  banished  from  surgical  practice,  and  is 
applicable  with  safety  only  to  those  strictures  that  are  situated  in  the  part  of 
the  m-ethra  anterior  to  the  scrotum,  where  the  canal  is  straight.    In  the 


l''ig.  958.— Dilator  and  Uretliroiiieter. 


deeper  and  more  curved  parts,  any  attempt  at  perforation  would  obviously 
be  fraught  with  danger  ;  for,  as  it  would  of  course  be  impossible  for  the 
Surgeon  to  guide  the  stylet  exactly  in  the  direction  of  the  urethra,  it 
would  be  more  likely  to  perforate  the  walls  of  this  canal  than  to  pass 
through  the  stricture.  In  hard  and  resisting  contractions,  however,  in 
the  straight  portion  of  the  canal  anterior  to  the  scrotum,  such  an  instru- 
ment may  occasionally  be  used  with  advantage.  A  very  convenient  form 
of  cutting  stylet  is  the  one  figured  here,  which  has  a  probe  end  that  is 
introduced  through  the  stricture,  and  serves  as  a  guide  to  the  blade,  which 
is  projected  and  caused  to  retract  into  its  cylinder  by  the  action  of  a 
spring  (Fig.  957). 

During  the  last  few  years,  great  improvement  has  been  made  in  the  instru- 
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ments  employed  in  this  operation,  and  it  has  conse- 
quently risen  much  in  favour.  Cutting  from  before 
backwards  without  a  guide  proved  so  dangerous, 
that  it  has  been  finally  abandoned.  On  the  other 
hand,  the  operation  of  cutting  from  behind  forwards 
could  not,  until  recently,  be  performed  unless  the 
stricture  was  capable  of  admitting  a  No.  0  at  least. 
The  Surgeons  to  whom  we  are  most  indebted  for 
improvements  in  the  instruments  employed,  are 
Van  Buren,  Gouley,  and  Otis  of  New  York,  Maison- 
neuve  of  Paris,  and  Berkeley  Hill  of  London.  The 
objects  which  these  Surgeons  have  had  in  view 
have  been,  first,  to  provide  a  safe  and  certain  guide 
for  a  small  cutting  instrument,  and  secondly,  so  far 
to  diminish  the  size  of  the  instruments  as  to  make 
them  available  for  strictures  not  capable  of  taking 
more  than  a  No.  1  catheter.  Lastly,  as  it  was 
found  that  the  great  mobility  of  the  urethra 
rendered  it  difficult  in  many  cases  to  divide  the 
stricture,  a  combination  of  stretching  and  cutting 
was  introduced  by  Otis,  which  greatly  facilitates 
the  operation. 

The  guide  to  the  bladder  may  be  obtained  in 
two  ways.  A  fine  whalebone  bougie  having  been 
passed  through  the  stricture,  the  urethrotome  may 
be  so  constructed,  by  being  tunnelled  for  a  short 
distance  at  its  point,  as  to  slide  over  this  into  the 
bladder.  But  a  better  plan  is  the  employment  of 
Maisonneuve's  so7ide  condudrice,  or  conducting 
sound.  This  is  a  very  fine  gum-elastic  bougie, 
provided  with  a  male  screw  at  the  end  (Fig.  959  a). 
This  is  first  passed  on  till  it  is  supposed  to  be  in 
the  bladder.  A  small  catheter  corresponding  to  a 
No.  1,  having  a  female  screw  at  its  e.xtremity,  is 
then  screwed  on  to  it  and  passed  onwards,  while 
the  conducting  sound  coils  up  in  the  bladder.  If 
the  urine  flow,  it  is  then  certain  that  the  conduct- 
ing sound  has  passed  in  the  proper  direction.  It 
is  now  withdrawn  again,  the  conducting  sound 
being  left  in  position.  The  catheter  is  now  replaced 
by  the  urethrotome,  which  screws  in  the  same  way. 
Berkeley  Hill  has  invented  a  very  ingenious  urethro- 
tome for  cutting  from  behind  forwards,  in  which  a 
very  fine  knife  can  be  protruded  from  an  instru- 
ment not  larger  than  a  No.  2.  Another  instrument 
invented  by  the  same  Surgeon  for  cutting  from  before 


Fig.  050.— Berkeley  HiU's  Dilator  and  Urptlirotoinr.  a.  I'ront  View  ;  b,  Side  View  ;  c,  Conducting  Sound 
with  sinnll  male  screw  nt  n  ;  It  female  screw ;  r,  slieiitli  for  conrcnlcd  knife  ;  il,  knife  jirotni'led  ;  e,  wedge 
for  .separating  tlie  tdades  h  and  i ;  tlie  knife  is  on  the  ])ostcriiir  nsjieet  of  the  wedge  ;  (7,  rod  for  ejirrying  the 
wedge  ;  /  rod  for  jirotniding  llie  knife  ;  /,-,  screw  for  regulating  the  distjince  to  which  the  knife  can  be  pro- 
truded ;  I,  spring  to  draw  back  the  knife  and  keej)  it  concealed,  except  when  protruded  by  pressing  the 
Imttfin  opposite  a  and  b.    (In  l''ig.  b.  the  button  should  have  been  represented  as  depressed.) 
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backwards  is  represented  in  Fig.  959.  It  combines  the  principles  of  several 
others,  and  has  been  found  to  work  most  successfully.  It  is  thus  employed. 
The  conducting  sound  having  been  passed  and  ascertained  to  be  in  the 
bladder,  the  female  screw  I  is  apphed  to  the  male  screw  a,  and  the  instrument 
passed  through  the  stricture.  The  blades  i  and  h,  when  closed,  about  equal 
a  No.  3  catheter  in  size.  The  point  l  is  about  equal  to  a  No.  1.  The  instru- 
ment having  been  passed,  the  wedge  e,  which  contains  a  knife  cl  concealed  in 
a  shield  c,  is  now  inserted  between  the  blades  and  passed  steadily  down.  The 
blades  thus  separated  stretch  and  steady  the  urethra ;  and  when  the  stricture 
is  reached,  the  shield  c  stops  against  it  and  prevents  further  progress.  The 
small  concealed  knife  d  is  then  protruded  by  pressing  the  button  at  the  top  of 
the  instrument,  and  as  soon  as  the  finger  is  removed  it  is  withdrawn  again  by 
the  spring  I.  The  wedge  can  then  be  passed  on  a  httle  further,  and  if  it 
hitch  again  the  knife  can  be  again  protruded.  By  this  means  the  urethra  is 
cut  only  at  the  points  of  stricture,  and  no  more  wound  is  made  than  is 
absolutely  necessary.  The  incision  is  always  made  downwards  towards  the 
floor  of  the  urethra.  This  instrument  may  be  employed  in  almost  any  stricture 
that  will  admit  the  conducting  sound. 

In  slighter  strictures  Civiale's  urethrotome  (Fig.  960)  may  be  used.  In 
order  to  use  this  instrument,  the  stricture  must  be  dilated  up  to  about  No.  5. 
The  end  of  the  instrument  is  then  passed  beyond  it,  and,  the  small  blade 


rig.  960.— Civialo's  Urethrotome. 


having  been  made  to  project,  the  stricture  is  divided  or  notched  downwards 
by  firm  and  steady  pressure  to  the  extent  usually  of  about  an  inch.  The 
blade  is  then  shut  into  its  sheath,  and  the  instrument  is  withdrawn.  As  this 
instrument  does  not  steady  the  urethra,  the  penis  must  he  pulled  forward  so 
as  to  put  it  on  the  stretch  before  the  division  is  attempted,  and  this  should 
be  done  by  a  steady  pressure  or  a  sawing  motion  rather  than  by  a  sudden 
effort. 

After  the  operation  of  internal  urethrotomy,  a  full-sized  instrument  should 
be  immediately  passed,  but  it  is  not  usually  necessary  to  tie  it  in.  It  should, 
however,  be  passed  daily  for  a  few  days,  and  after  that  every  second  or  third 
day  for  three  or  four  weeks.  After  that,  the  patient  should  be  taught  to  pass 
it  for  himself,  and  continue  to  do  so  occasionally  for  the  rest  of  his  life. 

The  operation  of  internal  urethrotomy  is,  of  course,  required  only  in  excep- 
tional cases.  These  ai-e  chiefly  resilient  or  very  irritable,  and  some  very  tough 
strictures.  In  resilient  strictures,  dilatation  fails  because  the  stricture,  though 
admitting  of  expansion,  immediately  relapses.  In  very  irritable  strictures, 
the  patient  cannot  bear  the  pain  of  dilatation.  In  some  very  tough  strictures, 
simple  dilatation  fails,  and  then  internal  urethrotomy  or  forcible  dilatation  is 
required.  In  all  these  cases,  the  division  of  the  stricture  from  within  removes 
at  once  all  difficulty  in  treatment ;  and  I  have  frequently  employed  this  very 
simple  method  with  the  most  marked  and  permanent  success.  In  fact,  in 
strictures  of  the  scrotal  or  penile  portions  of  the  urethrn,  one  or  other  of  the 
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above  conditions— resiliency  or  irritability— commonly  prevails,  and  I  have 
generally  found  internal  urethrotomy  the  best  mode  of  treatment. 

Result— 'YhQ  risk  attending  the  operation  is  not  great,  and  diminishes  as 
the  stricture  approaches  the  orifice  of  the  urethra.    It  is  not,  however,  free 
from  danger.    The  accidents  that  may  happen  are,  perinaial  abscess,  extrava- 
sation of  urine,  hemorrhage,  and  orchitis  ;  and  in  some  rare  cases  it  may  be 
followed  by  pyfEmia.    If  the  kidneys  be  diseased,  it  may,  like  any  other 
operation  for  stricture,  give  rise  to  fatal  acute  interstitial  nephritis.  Perinaeal 
abscess  usually  results  from  cutting  too  deeply,  so  that  the  knife  completely 
divides  the  corpus  spongiosum.    Such  abscesses  most  frequently  form  beneath 
the  accelerator  uringe,  and  burrow  forwards,  directed  by  the  expansion  of  that 
muscle  to  the  root  of  the  penis.    They  contain  a  mixture  of  m-ine  and  puf, 
but  it  is  rare  to  find  general  extravasation  into  the  scrotum.  Haemorrhage 
also  results  from  cutting  too  freely.    In  rare  cases,  after  the  operation,  a  per- 
manently bent  condition  of  the  penis  remains  during  erection.    We  possess  as 
yet  but  few  trustworthy  statistics  of  the  results  of  internal  urethrotomy,  and 
there  is  every  reason  to  believe  that  untoward  consequences  follow  this  opera- 
tion more  frequently  than  some  of  its  advocates  are  willing  to  admit.  Statis- 
tics of  this  operation  done  in  private  are  worthless  ;  those  of  cases  occurring 
in  Hospital  practice  scarcely  exist.   In  University  College  Hospital,  where  the 
operation  has  been  extensively  practised,  I  find  from  the  Reports  of  the  Sur- 
gical Registrar  that  the  results  are  as  follows.    In  76  cases  operated  on 
during  a  period  of  five  years,  there  were  4  deaths,  one  from  tubercular-  disease 
of  kidneys,  lungs,  &c,,  one  from  pleurisy,  one  from  septicemia,  and  one  from 
suppurative  nephritis.    Perinseal  abscess  occurred  in  8  cases  ;  extravasation  of 
urine  in  1,  and  epididymitis  in  4.    There  was  haemorrhage  in  5,  and  in  2  the 
patient  was  left  with  permanent  chordee  during  erection. 

(For  the  effects  produced  on  the  kidneys  by  splitting  strictures  and  internal 
urethrotomy,  see  Chap.  LXVI.) 

7.  External  Urethrotomy.— The  division  of  the  stricture  from  ivithmd, 
by  incision  through  the  perineum,  may  be  performed  by  two  distinct  operations ; 
the  one  being  appUcable  only  to  those  strictures  that  are  pervious  to  an  instru- 
ment ;  the  other  to  those  which  are  impermeable.  In  the  first  case  a  grooved 
staff  is  passed  through  the  stricture,  and  the  section  is  made  upon  this.  lu 
the  second  case,  the  Surgeon  cuts  through  the  stricture,  without  any  guidance 
except  such  as  his  anatomical  knowledge  may  afford. 

Operation  for  Permeable  Stricture.— The  first  of  these  operations, 
introduced  by  Syme  as  Urelhrolomy,  and  commonly  called  the  Perincml  Section, 
.is  comparatively  a  simple  procedure.  The  instruments  required  for  its  per- 
formance are  a  staff,  a  No.  8  silver  catheter,  a  pointed  scalpel,  and  a  broad 
director.  The  staff  should  vary  in  size  from  No.  1  to  No.  G,  accordiiig  to  the 
tightness  of  the  stricture  ;  it  should  be  grooved  along  its  convexity,  either  the 
whole  of  the  way,  or  better,  merely  for  the  lower  third  (Fig.  !)G1).  The  stem 
is  smooth  and  of  full  size,  and  joins  into  the  lower  grooved  part  by  a  distmct 
shoulder,  which,  being  passed  down  as  far  as  the  stricture,  Ibrms  by  its  pro- 
jection a  guide  to  the  part  of  the  urethra  requiring  division.  In  those  cases 
in  which  there  are  false  passages,  a  hollow  staff  of  the  same  size  and  shape 
may  be  advantageously  used  ;  the  flow  of  urine  through  it  iudicatmg  wilh 
certainty  its  passage  into  tlic  posterior  ]iart  0/  the  urethra. 

Performance  of  Perineal  Section.— The  operation  is  performed  as 
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follows.  The  staff'  having  been  passed  well  through  the  stricture,  so  that  the 
shoulder  rests  against  the  upper  part  of  the  constriction,  the  patient  is  tied  up 
as  for  lithotomy,  and  the  Surgeon,  seating  himself  in  front,  pushes  the  scalpel, 
with  the  back  of  the  blade  downwards,  into  the  mesial  line  of  the  perinajum  a 
little  above  the  rectum,  and  cuts  upwards  for  an  inch  or  more 
into  the  raphd.  The  dissection  is  carried  on  very  carefully 
exactly  in  the  median  line  until  the  staff  is  reached,  when  the 
knife  must  be  entered  into  its  groove  behind  the  stricture, 
and  carried  forwards  through  this.  The  staff',  having  been 
pushed  on  to  ascertain  that  all  is  free,  must  be  withdrawn, 
and  a  No.  8  catheter  introduced,  which  is  to  be  kept  in  for 
forty-eight  hours  ;  it  must  then  be  taken  out,  and  at  the  end 
of  eight  or  ten  days  the  urethra  must  be  dilated  by  the  intro- 
duction every  second  day  of  a  full -sized  silver  catheter.  Urine 
escapes  for  some  little  time  by  the  perinseal  incision  ;  but,  as 
this  heals  by  granulation,  the  flow  of  fluid  gradually  lessens 
and  at  last  ceases  entirely. 

The  principal  points  to  be  attended  to  in  this  operation 
are — 

1.  To  see  that  the  staff  is  fairly  through  the  stricture,  and  to  suouicferea^'  staflf 
be  especially  careful  in  determining  this  if  false  passages  exist. 

2.  To  cut  carefully  in  the  median  line  ;  where,  as  Syme 

has  observed,  a  kind  of  septum  exists  even  in  the  deeper  structures  of  the 
perineum,  and  where  there  can  be  no  danger  whatever  of  dividing  any  artery 
of  magnitude,  which  might  happen  if  any  lateral  deviation  of  the  knife  took 
place.  The  only  vessel,  indeed,  which  is  at  all  endangered,  is  the  artery  of  the 
bulb  ;  and  this  will  of  course  be  avoided  by  carefully  keeping  in  the  raphe. 

3.  To  enter  the  point  of  the  knife  behind  the  stricture,  and  to  divide  that 
by  cutting  forwards  in  the  groove  of  the  staff*. 

4.  Much  difficulty  has  occasionally  arisen  in  the  introduction  of  the  catheter 
into  the  bladder  after  the  division  of  the  stricture.  This  may  be  avoided  by 
passing  a  broad  director,  with  the  groove  turned  up,  into  the  posterior  part  of 
the  urethra  after  the  stricture  has  been  cut,  but  before  the  staff  is  withdrawn. 
As  the  catheter  is  passed  down  the  canal,  its  point  will  infallibly  be  guided  by 
this  onwards  into  the  bladder. 

Where  there  are  more  strictures  than  one,  the  division  of  the  deepest  is 
usually  alone  necessary  ;  the  others  may  be  dilated. 

Result— The  result  of  the  perinseal  section,  so  far  as  the  life  of  the  patient 
is  concerned,  is  usually  satisfactory  ;  yet  cases  have  not  unfrequently  occurred 
in  which  a  fatal  termination  has  been  the  consequence,  and  there  is  every 
reason  to  believe  that  such  cases  have  been  more  numerous  than  the  advocates 
of  this  operation  have  been  willing  to  admit.  Occasionally,  an  incurable 
fistulous  opening  has  been  left  in  the  perinseum  ;  and  not  unfrequently  acci- 
dents of  a  grave  though  not  fatal  character,  such  as  inflammatory  oedema  of 
the  scrotum,  abscess  in  perinteo,  &c.,  have  been  found  to  supervene. 

The  whole  value  of  urethrotomy  will  at  last  depend  on  the  liability  of  the 
stricture  to  return  after  its  division  ;  and  this  point  has  not  as  yet  been  by 
any  means  satisfactorily  determined.  The  operation  is  now  rarely  practised, 
being  reserved  for  cases  complicated  by  urinary  fistula  or  perinatal  abscess. 
Its  place  has  been  taken  by  internal  urethrotomy  in  .all  ordinary  cases.  Its 
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advocates  formerly  maintained  that  it  was  a  ])erraanent  cure,  but  as  in  all 
other  operations  for  stricture,  the  ultimate  result  depends  upon  keeping  up 
dilatation  of  the  urethra  for  some  months  after  the  division  of  the  stricture,  a 
catheter  of  full  size  being  passed  once  in  a  week  or  ten  days.  If  this  pre- 
caution be  neglected,  relapse  will  certainly  occur.  Against  external  urethro- 
tomy it  has  been  argued  that,  like  a  wound,  the  incision  into  the  urethra 
might  occasion  a  cicatrix  which  would  contract,  and  thus  eventually  tend  still 
further  to  lessen  the  diameter  of  the  canal.  But  post-mortem  examination  of 
patients  who  have  died  some  years  after  this  operation  had  been  performed 
has  shown  that  the  idea  is  groundless,  the  cicatrix  being  linear  and  scarcely 
perceptible.  In  fact,  there  is  a  great  difference  in  the  result,  between  cases  in 
which  the  urethra  has  been  divided  transversely  and  those  in  Avhich  it  has 
been  incised  longitudinally.  In  the  first  instance,  a  dense  and  contractile 
cicatricial  mass  is  formed  ;  in  the  second  case,  a  linear  and  scarcely  percep- 
tible scar.  •  _  . 

Subcutaneous  Urethrotomy  is  a  modification  of  the  preceding  operation. 
It  consists  in  dividing  the  stricture  on  a  grooved  staff  by  means  of  a  fine  narrow- 
bladed  tenotome.  After  this  has  been  done  a  full-sized  catheter  is  tied  in  for 
from  twenty-four  to  forty-eight  hours.  It  is  adapted  only  to  ring-shaped 
strictures  implicating  the  submucous  tissue  and  mucous  membrane  only, 
without  any  extensive  chronic  inflammatory  induration  of  the  surroundmg 
parts.  These  are,  however,  specially  suited  to  internal  urethrotomy  over 
which  the  subcutaneous  operation  seems  to  possess  no  advantages. 

Comparison  of  Methods  of  Treatment— Gradual  dilatation,  can-ied  on 
with  patience  and  gentleness,— if  need  be,  on  account  of  the  irritability  of  the 
nrethra  or  the  sensitiveness  of  the  patient,  with  the  help  of  anesthetics,— will 
suffice  for  the  cure  of  the  vast  majority  of  strictures  ;  and  it  rarely  becomes 
necessary  for  a  Surgeon  who  combines  patience  with  skiU  to  have  recourse  to 
those  more  severe  methods  of  treatment  which  have  been  somewhat  i^^duly 
extolled  and  too  often  unnecessarily  practised.  The  urethra  is  indeed 
frequently  treated  as  if  it  were  an  inert  tube,  to  which  the  various  practices 
of  rupture,  splitting,  forcible  dilatation,  or  incision,  could  be  applied  with 
impunity,  rather  than  a  highly  sensitive  canal,  very  apt  to  resent,  locally  or 
constitutionally,  undue  violence  applied  to  it.  •  i   r  •  f 

But,  whilst  we  fully  recognize  this  important  point,  and  hold  with  Liston 
that  whenever  a  catheter  can  be  got  through  a  stricture  its  cure  by  dilatation 
is  all  but  certain  in  the  hands  of  a  skilful  Surgeon,  yet  it  is  undoubtedly  the 
fact  that  cases  do  occasionally  occur  in  which  simple  dilatation  fails  to  effect 
a  cure  ;  the  stricture  being  highly  contractile,  and  not  allowing  expansion 
beyond  a  certain  point,  or  relapsing  whenever  the  dilating  means  arc  removed. 
In  other  cases,  also,  the  patient  suffers  so  much  pain  and  irritation  whenever 
an  instrument  is  passed,  that  he  cannot  bear  the  repeated  introductions  that 
are  necessary,  more  particularly  if  the  stricture  be  complicated  with  fistulas  in 
perinseo  or  false  passages,  which  render  its  cure  by  dilatation  tedious  ana 
almost  impracticable.  In  such  cases  as  these  the  Surgeon,  being  unable  co 
benefit  his  patient  materially  by  dilatation,  must  choose  between  the  empioj- 
ment  of  palliative  means  or  more  active  measures. 

It  appears  to  me  that  there  are  four  classes  of  cases,  in  which  raorecncrget  c 
means  than  simple  dilatation  may  not  only  be  advantageously  employed,  nu 
are  absolutely  required. 
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1.  Vei'U  old  dense  cartilaginous  strictures,  often  of  traumafcic  origin,  which 
admit  an  instrument  with  great  difficulty,  and  cannot  be  dilated  beyond  a 
certain  point,  owing  to  the  conversion  of  the  urethral  structures  into  a  kind  of 
dense,  fibrous,  almost  cicatricial  tissue,  which  neither  admits  of  expansion  nor 
of  absorption  by  the  pressure  of  instruments  ;  and  in  which  a  considerable 
extent — half  an  inch  or  more — of  the  urethra  is  involved. 

2.  The  same  kind  of  stricture,  complicated  with  Jisiulce  in  the  peringeum  or 
scrotum,  with  perhaps  considerable  plastic  infiltration  of  these  parts.  In  both 
these  classes,  I  think  that  the  perinseal  section  or  external  urethrotomy  is  to  be 
preferred,  though  with  the  improved  instruments  of  the  present  day  some  of 
the  first  class  may  be  successfully  treated  by  internal  urethrotomy. 

3.  Very  tight  strictures,  accompanied  by  excessive  sensitiveness  of  the  urethra  ; 
in  which  each  introduction  of  the  instrument  is  attended  by  intense  suffering 
and  rigors,  so  that  the  patient  cannot  be  induced  to  submit  to  a  proper  course 
of  bougies. 

4.  ^  Very  elastic,  though  perhaps  narrow  strictures,  that  can  be  dilated  readily 
enough,  even  up  to  the  admission  of  full-sized  instruments  ;  but  which,  when 


Fig.  902.— Civiale's  Urethrotome  for  Stricture  of  the  Orifice,  modified. 


the  treatment  is  discontinued,  immediately  begin  to  contract  again,  so  that  the 
patient  is  never  out  of  the  Surgeon's  hands,  and  sees  no  prospect  of  cure. 

In  these  last  two  classes  of  cases,  I  am  of  opinion  that  internal  urethrotomy, 
or  the  forcible  expansion  or  rupture  of  the  stricture,  is  the  best  method  of 


Fig.  963.— Anotlier  form  of  Bistouri  Cach6. 


treatment ;  the  peringeal  section  being  too  severe  and  dangerous,  whilst  simple 
dilatation  is  too  feeble  a  means  of  treatment. 

Stricture  of  the  Urethral  Orifice  is  usually  the  consequence  of  destruc- 
tion of  tissue  by  a  chancre.  It  is  apt  to  be  extremely  tight,  and  has  a  great 
tendency  to  relapse.  A  tight  stricture  is  not  uncommonly  met  with  also 
within  an  inch  of  the  orifice  as  the  consequence  of  an  intra-urethral  chancre, 
and  less  commonly  of  gonorrhoea. 

These  strictures  may  be  treated  gradual  dilalation  by  means  of  short  nail- 
headed  styles  of  graduated  sizes,  but  this  is  usually  tedious  and  inefficient. 
Division  by  Civiale's  instrument,  introduced  shut,  and  cutting  as  it  is  with- 
drawn (Fig.  'JG2),  or  in  the  absence  of  this,  by  a  common  probe-pointed 
bistoury,  will  be  found  the  only  really  advantageous  treatment.    It  is  practicall  v 
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free  from  danger,  as  rigors  and  other  constitutional  disturbance,  scarcely  ever 
follow  operations  on  the  anterior  extremity  of  the  urethra. 

Impermeable  Stricture. — In  order  to  perform  the  perinaeal  section,  the 
stricture  must  be  pervious  to  a  grooved  staff,  however  small  this  may  be  ;  and 
this,  it  might  be  supposed,  would  limit  materially  the  cases  in  which  the 
operation  can  be  performed.  But  complete  obliteration  of  the  urethra  cannot 
take  place  except  as  the  result  of  sloughing,  usually  from  injury  ;  indeed 
"  impermeable"  strictures,  though  frequently  spoken  of,  are  very  rarely  met 
■with.  Syme,  indeed,  denied  their  existence,  and  stated  that,  if  urine  can 
escape  through  a  stricture,  a  bougie  can  be  introduced.  A  Surgeon  may 
often  be  foiled  in  his  first  attempts  to  pass  an  instrument  through  a 
very  tight  stricture.  But  I  believe  that,  with  patience,  by  attention  to 
constitutional  treatment,  so  as  to  lessen  urethral  irritation,  and  especially  by 
the  administration  of  chloroform,  he  will  usually  at  last  succeed  in  making  an 
instrument  of  some  kind  pass  through  the  very  worst  strictures.  In  the  first 
case  in  which  I  performed  the  perinaaal  section,  almost  all  the  urine  had  for 
twelve  years  baen  discharged  through  fistulous  openings  in  the  perineum  and 
scrotum  ;  and  the  principal  portion  escaped  through  a  large  hole  on  the  inside 
of  the  left  thigh,  only  a  few  drops  occasionally  passing  out  by  the  lips  of  the 
urethra.  No  instrument  had  been  passed  for  four  years,  though  repeated 
attempts  had  been  made  by  different  Surgeons.  Being  foiled  in  introducing  a 
catheter  into  the  bladder  the  first  time  I  tried,  I  kept  the  patient  in  the 
Hospital  for  two  or  three  weeks,  attending  carefully  to  his  constitutional 
condition,  but  without  making  any  further  effort.  He  was  then  placed  under 
chloroform,  when  I  succeeded  in  passing  No.  1.  The  urethra  was  then 
dilated  up  to  No.  5,  beyond  which  no  instrument  could  be  passed,  when  the 
perinseal  section  was  performed.  The  patient  made  an  excellent  recovery,  the 
fistulous  openings  closing,  and  the  urine  being  discharged  by  the  natural 
channel.  In  another  case,  persevering  attempts  had  been  made  for  five  years 
to  make  an  instrument  enter  the  bladder,  but  without  success,  the  stricture 
not  only  being  excessively  tight,  but  the  urethra  acutely  sensitive  ;  under 
chloroform  I  succeeded  in  introducing  No.  \  silver  catheter  into  the  bladder, 
and  speedily  cured  the  patient. 

The  influence  of  Ana'stheiics  in  faciUtating  the  passage  of  instruments 
through  apparently  impermeable  strictures  is  very  marked.  Shortly  after  the 
introduction  of  ether  as  an  anaesthetic  agent,  Liston  was  going  to  cut  through 
a  stricture  that  had  resisted  all  attempts  made  by  his  most  dexterous  hand  at 
introducing  an  instrument  into  the  bladder  ;  but  no  sooner  was  the  patient 
put  on  the  table  and  rendered  insensible,  than  the  No.  8  silver  catheter,  which 
had  been  passed  down  as  far  as  the  stricture,  and  the  point  of  which  was  to 
serve  as  a  guide  to  the  knife,  slipped  into  the  bladder,  and  thus  rendered  a 
dangerous  operation  unnecessary. 

Yet  no  Surgeon  can  doubt  that  cases  do  occasionally,  though  rarely,  occur, 
in  which,  in  consHjuence  of  extravasation  of  urine  and  old  inflammatory 
mischief,  the  urethra  has  become  so  tortuous  and  narrow,  and  the  periua^ura  so 
thickened  and  indurated,  that  an  instrument  cannot  be  passed  through,  even 
though  the  urine  pass  out  readily.  It  must  be  borne  in  mind  that  a  stricture 
may  be  permeable  to  urine,  but  imjicrmeable  to  a  catheter,  even  in  the  most 
dexterous  hands.  It  does  not  follow  necessarily  that,  because  a  fluid  will  trickle 
out  of  a  narrow  aud  tortuous  channel,  a  catheter  or  solid  sound  can  be  passed 
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iufco  it  from  without.  In  a  case  of  extravasation  of  urine  following:  stricture, 
consequent  on  injury  of  the  perinseum,  sent  to  me  by  Corrie  of  Finchley,  in 
which  no  catheter  had  been  introduced  for  eight  years,  it  was  found  after 
death  that,  although  the  urethra  had  been  converted  into  a  mass  of  cicatricial 
tissue  at  the  part  injured,  it  was  yet  permeated  by  a  narrow  tortuous  passage, 
through  which  the  urine  had  escaped. 

Hence  cases  will  occasionally  occur,  in  which  the  perinteal  section  is  not 
practicable.  In  the  event,  therefore,  of  a  stricture  being  so  tight  and  tortuous 
that  no  instrument  will  pass  through  it,  or  where,  a  portion  of  the  urethra 
having  sloughed  away,  its  canal  is  obliterated,  neither  the  cure  by  dilatation 
nor  urethrotomy  can  be  performed,  and  it  may  then  be  necessary  to  have 
recourse  to  incision  of  the  stricture  without  a  guide. 

Operations  for  Impermeable  Stricture. — -In  operating  for  the  relief  of 
impermeable  stricture  various  means  have  been  adopted,  the  chief  of  which  are, 
1,  opening  the  urethra  behind  the  stricture  ;  2,  opening  the  urethra  behind  the 
stricture  and  cutting  forwards  through  the  constriction  ;  3,  opening  the 
urethra  in  front  and  dividing  the  stricture  from  before  backwards. 

1.  Opening  the  Urethra  behind  the  Stricture,  or  as  it  is  often  called 
in  this  country  "  Cock's  operation,"  is  thus  performed.    The  patient  having 
been  prepared  as  for  lithotomy,  the  operator  introduces  his  left  forefinger 
into  the  rectum.    He  then  takes  a  broad  sharp-pointed  knife,  which  Cock 
advised  should  be  double-edged,  and  passes  it  towards  the  apex  of  the 
prostate,  guiding  its  course  by  the  finger  in  the  rectum.    The  knife  must  be 
passed  at  one  thrust  to  the  apex  of  the  prostate,  and  great  care  must  be  taken 
that  it  keeps  accurately  to  the  middle  line.    The  external  wound  is  then 
enlarged  somewhat  by  moving  the  knife  up  and  down,  till  the  lower  angle- 
reaches  to  about  half  an  inch  fi'om  the  anus.    The  knife  is  then  withdrawn 
and  a  large  probe-pointed  director  with  a  handle  is  passed  through  the 
prostatic  urethra  from  the  wound,  and  along  this  a  female  catheter,  or  an 
instrument  of  that  shape  fitted  with  rings  by  which  it  can  be  securely  tied  in,, 
is  guided  into  the  bladder.    The  essential  points  of  the  operation  are  to  keep' 
accurately  to  the  middle  line  and  to  open  the  urethra  as  it  emerges  from  the 
prostate  gland.    Should  the  prostate  itself  be  notched  no  harm  will  result. 
The  instrument  having  been  passed  as  above  described  is  tied  in  and  retained 
for  some  days  or  weeks  as  may  be  required.    In  a  very  large  proportion  of 
cases  after  the  irritation  of  the  passage  of  urine  through" the  narrow  stricture 
has  been  removed,  A  certain  degree  of  relaxation  will  take  place,  and  a  few 
days  after  the  operation  it  frequently  happens  that  a  catheter  will  pass  through' 
the  stricture  which  was  formerly  "  impermeable."    If  this  does  not  take  place, 
i  an  efiFort  may  subsequently  be  made  by  some  further  operative  procedure  to 
open  up  a  way  in  the  natural  line  of  the  urethra,  and  should  this  fail  the 
patient  may  pass  his  urine  permanently  through  the  fistulous  opening  in  the 
perinaeum.    This  can  be  kept  readily  open  by  the  occasional  passage  of  a 
:  flexible  bougie,  which  must  be  left  in  situ  for  a  few  hours.    Cock  records, 
cases  in  which  the  patient  passed  his  water  in  this  way  for  twenty  years  or 
more.    The  opening  being  well  in  front  of  the  prostate  the  control  over  the 
escape  of  urine  is  perfect,  and  the  patient's  mode  of  micturition  is  assimilated 
to  that  of  the  other  sex. 

This  operation  is  best  adapted  to  those  cases  in  which  the  patient  is  sufferiii"- 
from  actual  retention  at  the  tjme  the  Surgeon  is  called  upon  to  operate.  The 
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objection  to  it  is  that  it  does  nothing  to  reUeve  the  stricture  unless  this  should 
happen  to  yield  after  the  irritation  of  the  passage  of  urine  is  cut  off. 

2.  Opening  the  Urethra  behind  the  Stricture  and  cutting  forwards. 

— This  operation  may  be  regarded  as  an  extension  of  the  preceding  method. 
It  is  thus  performed.  A  No.  8  silver  catheter  is  passed  down  to  the  stricture  ; 
the  patient  is  then  tied  up  as  if  for  lithotomy  ;  and  the  Surgeon,  sitting  in 
front,  pushes  a  bistoury  with  the  back  turned  towards  the  rectum  into  the 
raphe  of  the  perinaeum  as  far  as  the  apex  of  the  prostate,  so  as,  if  possible,  to 
open  the  dilated  urethra  hehind  the  stricture.  He  then  cuts  forwards  through 
the  stricture  on  to  the  point  of  the  catheter,  and,  having  thus  opened  a 
passage,  endeavours  to  pass  that  instrument  on  into  the  bladder.  This 
operation,  I  have  no  hesitation  in  saying,  is  one  of  the  most  troublesome 
iu  surgery.  I  have  more  than  once  seen  the  most  skilful  operators  foiled 
in  their  endeavours  to  accomplish  it,  and  compelled  to  relinquish  the  operation 
without  concluding  it  or  succeeding  only  after  prolonged  and  most  painful 
attempts.  The  difficulty  consists  in  finding  the  posterior  part  of  the  urethra. 
"When  the  tissues  of  the  perinaeum  are  hard  and  gristly  from  repeated  attacks 
of  inflammation  and  the  presence  of  fistula,  it  is  a  most  difficult  matter  to 
dissect  through  such  an  altered  mass  and  hit  the  urethra  beyond  it,  and  the 
difficulty  is  still  further  increased  by  the  bleeding  which  is  often  very  profuse. 
Moreover,  should  the  Surgeon  find  the  posterior  part  of  the  urethra  and  cut 
forwards  from  it  to  the  catheter  in  the  urethra,  the  chances  are  that  his 
incision  will  not  follow  the  line  of  the  urethra,  and  the  fistulous  track  he 
establishes  between  the  part  of  the  urethra  in  front  of  the  stricture  and  that 
behind  it  will  almost  to  a  certainty  contract  as  the  wound  heals  to  such  an 
extent  as  to  leave  the  patient  little  better  for  the  operation. 

3.  Opening  the  Urethra  in  Front  of  the  Stricture  and  dividing 
from  behind  backwards. — This  operation,  though  difficult  of  performance  in 
«ome  cases,  gives  better  results  than  any  other.  Wheelhouse  has  invented 
some  ingenious  instruments  which  greatly  facilitate  its  performance. 

The  operation  is  thus  performed.  The  patient  having  been  secured  in 
the,  lithotomy  position,  Wheelhouse's  staff  is  passed  down  to  the  stricture. 
The  end  of  this  is  about  the  size  of  a  No.  8  catheter  ;  on  one  side  it  is 
flattened  and  grooved,  and  on  the  other  it  forms  a  small  blunt  hook, 
with  which  the  upper  end  of  the  "  button-hole  "  incision  in  the  urethra  may 
be  drawn  upwards.  The  staff  being  passed  and  held  with  the  grooved  side 
forwards,  the  Surgeon  cuts  down  upon  it  by  an  incision  about  1 J  in.  long  in  the 
median  line  and  opens  the  urethra  just  above  the  stricture.  The  staff  is  now 
pushed  out  at  the  wound  and  turned  round,  so  that  the  small  hook  is  forwards  ; 
at  is  then  drawn  upwards  so  as  to  catch  in  the  upper  angle  of  the  opening, 
and  in  this  way  the  urethra  is  put  on  the  stretch  and  steadied.  If  the  special 
'Staff  be  not  at  hand,  the  end  of  a  catheter  can  be  cut  down  on  with  almost 
equal  ease.  The  edges  of  the  slit  in  the  urethra  are  then  seized  in  artery- 
forceps  and  held  apart  so  as  to  expose  the  interior  of  the  canal  which  can  be 
Teadily  recognized  by  its  smooth  shining  surface.  It  will  often  be  found  to 
be  convenient  to  pass  a  silk  suture  through  each  side  by  which  the  edges  may 
be  held  apart,  as  the  forceps  are  rather  apt  to  get  in  the  way.  Oozing  having 
been  allowed  to  cease,  the  aperture  leading  to  the  stricture  will  usually  be 
found  without  very  great  difficulty.  The  chief  trouble  in  many  cases  arises 
from  the  constant  trickling  of  blood  from  the  upper  part  of  the  wound.  This 


RETENTION  OF  URINE. 


1169 


may  be  arrested  by  plugging  ifc  with  a  small  sponge,  or  by  the  application  of 
water,  at  a  temperature  of  about  140°  F.,  which  is  usually  more  efficient  than 
ice.  Another  difficulty  may  arise  from  the  urethra  having  been  opened  too 
far  above  the  stricture,  under  which  circumstances  the  incision  must  be  pro- 
longed downwards.  If  a  false  passage  have  been  opened  instead  of  the 
urethra  it  is  recognized  by  the  absence  of  the  smooth  pink  mucous  membrane. 
The  orifice  of  the  stricture  must  be  sought  for  with  a  fine  probe.  Wheelhouse 
uses  a  small  probe-pointed  director.  In  some  cases  the  small  director  used  in 
slitting  up  the  canaliculus  will  be  found  to  pass  when  other  instruments  have 
failed.  In  seeking  the  true  orifice  of  the  stricture  every  depression  must  be 
carefully  explored  without  force.  Pressure  above  the  pubes  will  often  cause  a 
slight  escape  of  urine  by  which  the  proper  orifice  may  be  recognized.  When 
the  opening  is  found  and  the  probe  passed,  the  stricture  must  be  divided 
along  it  with  a  fine  knife  or  tenotome.  Wheelhouse  then  passes  a  small 
gorget  through  the  stricture,  and  along  this  a  full-sized  catheter  can  be  easily 
guided  into  the  bladder.  It  must  be  tied  in  and  retained  for  a  few  days. 
The  wound  may  be  wiped  out  with  a  strong  solution  of  chloride  of  zinc  and 
afterwards  sprinkled  with  iodoform  and  filled  with  iodoform-wool,  which  may 
be  left  undisturbed  till  the  third  day,  when  healthy  granulation  will  usually  be 
found  to  have  commenced.  This  operation  requires  care  and  patience,  but  it 
is  easier  and  safer  than  any  other. 

General  Besults  of  the  Treatment  of  Stricture. — Whether  it  is  or 
is  not  possible  permanently  to  cure  a  stricture,  is  a  question  which  has  been 
much  debated.  The  advocates  of  the  various  modes  of  treatment,  whether 
forcible  dilatation,  internal  urethrotomy,  external  urethrotomy,  electrolysis,  or 
caustics,  have  often  asserted  that  by  the  means  they  adopt  a  stricture  can  be 
really  cured,  so  that  the  patient  is  rid  of  his  disease  for  ever,  and  need  fear  no 
return.  The  general  opinion,  however,  of  those  who  have  studied  this  ques- 
tion carefully,  is  that  although  a  patient  can  be  put  into  a  position  in  which 
his  stricture  need  never  be  a  source  of  danger  to  him  if  he  occasionally  passes 
an  instrument,  he  cannot  be  really  cured — that  is  to  say,  by  no  means  of 
treatment  can  a  strictured  urethra  be  restored  to  its  normal  condition.  Every 
patient,  therefore,  who  has  once  suffered  from  a  definite  organic  stricture, 
should  continue  for  the  rest  of  his  life  to  pass  a  full-sized  instrument  not  less 
than  once  a  month  ;  otherwise,  gradual  contraction  is  almost  certain  to  take 
place,  and  the  whole  treatment  will  have  to  be  commenced  again. 

COMPLICATIONS   AND   BESULTS    OP  STBICTUBB. 

Retention  of  Urine  has  already  been  several  times  described  as  arising 
from  different  causes.  Thus,  in  boys,  it  arises  from  the  impaction  of  a  cal- 
culus in  the  urethra  ;  in  girls  it  is  usually  hysterical ;  in  old  men  it  is  almost 
invariably  the  consequence  of  atony  of  the  bladder  or  enlarged  prostate,  alone 
or  combined.  In  those  of  middle  age,  stricture  of  the  urethra  is  the  occa- 
sioning cause  in  the  vast  majority  of  cases.  Retention  of  urine  has  a  tendency 
to  occur  in  all  tight  strictures  from  the  gradual  and  progressive  contraction  of 
the  canal.  It  most  usually,  however,  takes  place  in  consequence  of  a  conges- 
tive spasmodic  condition  being  superadded  to  the  organic  constriction.  It 
commonly  happens  that  a  patient  having  a  moderately  tight  organic  stricture 
commits  an  excess,  or  becomes  exposed  to  cold  and  wet,  and  thus  gets  such  a 
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congested  condition  superadded,  that  the  urine  will  not  pass  at  all,  or  only  in 
such  small  quantity  by  drops,  and  with  so  much  pain  and  straining,  that  the 
bladder  cannot  be  completely  emptied.  In  these  cases  the  retention  always 
eventually  becomes  complete  ;  the  bladder  speedily  fills,  and  rises  above  the 
pubes  ;  there  is  much  distress  and  constitutional  disturbance  ;  and,  if  relief 
be  not  afforded,  the  distended  portion  of  the  urethra  behind  the  stricture  will 
ultimately  give  way,  and  extravasation  of  urine  ensue.  In  these  circumstances 
it  becomes  imperatively  necessary  to  empty  the  patient's  bladder  as  speedily  as 
possible. 

Treatment. — This  varies  with  the  severity  of  the  symptoms  and  irritability 
of  the  patient.  If  the  retention  have  not  continued  very  long,  and  if  the 
patient  be  not  very  irritable,  an  endeavour  might  be  made  at  once  to  give  relief 
by  passing  a  small  catheter  into  the  bladder.  In  this  the  Surgeon  may  often 
succeed  more  readily  than  might  have  been  expected,  the  stricture  frequently 
yielding  before  an  instrument  more  easily  when  there  is  retention  than  when 
this  condition  does  not  exist.  Even  if  the  catheter  do  not  enter  the  bladder, 
its  point  or  that  of  a  catgut  bougie  merely  being  introduced  well  into  the 
stricture,  it  will  generally  happen,  asBrodie  has  pointed  out,  that,  on  the  with- 
drawal of  the  instrument,  the  urine  will  follow  in  a  full  stream  ;  but  if  a 
sufficiently  small  catheter  be  used  (in  many  cases  not  larger  than  half  of  No.  1 
is  admissible),  the  instrument  may  usually  be  made  fairly  to  enter  the  bladder. 
If  the  patient  be  very  irritable  it  is  better,  before  attempting  the  introduction 
of  the  instrument,  to  give  him  an  opiate  enema  of  a  drachm  of  laudanum  in 
about  two  ounces  of  starch,  and  to  put  him  in  a  warm  hip-bath,  when  perhaps 
he  may  pass  water,  but  if  he  does  not  the  introduction  of  the  catheter  may  be 
attempted,  and  will  generally  succeed.  Should  it  still  fail,  the  effect  of 
an  auEesthetic  should  be  tried,  when  it  almost  invariably  may  be  made  to  pass 
without  the  employment  of  any  great  or  dangerous  degree  of  force.  There 
are  no  cases  in  surgery  in  which  ansesthesia  is  of  more  value  than  in  these  ; 
under  its  influence  it  is  seldom,  indeed,  that  the  catheter  will  not  pass.  If  a 
very  small  catheter  only  can  be  introduced,  it  often  happens  that  the  eye  is 
blocked  by  a  clot  of  blood,  and  the  Surgeon  may  think  he  has  not  entered  the 
bladder.  This  difficulty  is  overcome  by  applying  an  aspirator  to  the  catheter, 
which  will  immediately  clean  it  if  it  be  really  in  the  bladder.  It  is  wiser, 
therefore,  always  to  have  that  instrument  at  hand  when  attempting  to  relieve 
a  case  of  retention  of  urine.  After  the  catheter  has  been  passed  into  the 
bladder  it  should  be  left  there,  being  tied  in  by  means  of  tapes  passing  from 
its  rings  under  the  patient's  thighs,  to  a  bandage  that  is  passed  round  his 
waist.  A  free  purge  may  be  administered  on  the  following  day,  and  the 
patient  should  be  confined  to  bed.  The  catheter  will  be  found  to  be  loosened 
at  the  end  of  forty-eight  hours,  when  it  should  be  withdrawn,  and  the  cure  by 
dilatation  proceeded  with  in  the  usual  way. 

There  are  two  conditions  which  in  retention  of  urine  may  eventually  call 
for  operative  interference.  The  first  is  the  necessity  for  very  fi-equcnt  intro- 
duction of  the  catheter,  owing  to  an  irritable  state  of  the  bladder.  In  these 
cases,  it  may  eventually  be  thought  safer  to  puncture  the  bladder  and  to 
establish  a  direct  opening,  either  through  the  rectum  or  above  the  pubes, 
rather  than  subject  the  patient  to  the  constant  terror  of  repeated  catheterism, 
which  will  end  by  exhausting  him.  Every  act  of  catheterism  inflicts  a  certam 
shock  to  the  system,  greater  in  some,  less  in  others  ;  and  if  this  have  to  be 


PUNCTURE  OF  BLADDER   THROUGH  THE  RECTUM.  1171 


repeated  eveiy  three  or  four  hours,  less  danger  will  probably  result  from  punc- 
ture of  the  bladder  than  from  the  frequent  use  of  the  instrument.  In  these 
cases  the  patient  cannot  allow  it  to  be  tied  in  for  the  same  reason,  that  of 
extreme  irritability,  which  necessitates  its  repeated  introduction. 

The  second  condition  that  calls  for  operation  is  a  different  one,  viz.,  the 
necessity  of  relieving  retention  of  urine.  For  if  the  Surgeon  be  imable  to 
introduce  a  catheter  in  the  ordinary  way  through  the  stricture,  relief  must 
be  given  to  the  over-distended  bladder  in  some  other  way,  lest  it  or  the 
ui'ethra  burst,  and  extravasation  of  urine  occur.  The  bladder  may  be  emptied 
in  five  ways  :  1,  by  Forcible  Catheterism  ;  2,  by  making  an  Opening  into  the 
Urethra  behind  and  through  the  Stricture  ;  3,  by  Puncturing  the  bladder 
through  the  Eectum  ;  and  4,  by  Puncturing  it  above  the  Pubes,  and  5,  by 
Aspiration. 

1.  Forcible  Catheterism  is  a  most  unsurgical  and  dangerous  procedure. 
Nothing  can  surely  be  more  improper  than  to  take  a  small,  stiff,  silver  catheter, 
pass  it  down  to  the  stricture,  and  then,  by  main  force,  attempt  to  drive  it  on 
into  the  bladder.  In  these  cases  the  Surgeon  usually  fails  in  his  attempt  to 
reach  the  viscus,  but  pushes  the  point  of  the  instrument  into  the  tissues 
around  the  neck  of  the  bladder  or  into  the  prostate,  and  thus  induces  great,  and 
perhaps  even  fatal,  mischief  in  these  regions.  If  he  should,  by  some  fortunate 
accident,  reach  the  bladder,  it  is  not  by  any  skilful  though  forcible  expansion 
of  the  stricture,  but  rather  by  perforating  the  urethra,  and  burrowing  through 
the  corpus  spongiosum  and  prostate — "  tunnelling,"  as  it  has  been  termed — 
until  he  again  enter  that  canal,  or  in  some  such  way  reach  the  neck  of  the 
bladder. 

2.  Opening  the  Urethra  behind  and  through  the  Stricture. —In  the 

kind  of  retention  of  urine  that  we  are  now  discussing,  the  safest,  though  by 
no  means  the  easiest  mode  of  affording  relief  after  the  failure  of  the  catheter, 
is  to  make  an  incision  into  the  middle  line  of  the  perinseum,  and  to  open  the 
urethra  behind  or  through  the  stricture.  In  many  cases  the  simple  opening 
of  the  distended  sinus  beyond  the  stricture  will  be  found  the  most  convenient 
mode  of  treatment,  especially  if  the  operation  has  to  be  done  in  a  hurry  and 
without  all  the  conveniences  which  surround  the  Surgeon  in  hospital  practice. 
If,  however,  it  is  practicable,  it  is  better  to  perform  the  operation  from  before 
the  stricture,  and  thus  to  relieve  the  disease  at  the  same  time  as  the  retention. 
Simple  puncture  of  the  dilated  pouch  behind  the  stricture  is,  as  has  been 
already  pointed  out,  easier  in  cases  of  retention,  as  it  is  usually  tensely  dis- 
tended and  may  attain  a  considerable  magnitude.  The  mode  of  performing 
these  operations  has  already  been  sufficiently  described,  pp.  1167-1169. 

Another  advantage  of  the  perineeal  incision  in  these  cases  is,  that  it  not 
unfrequently  happens  that  urinary  abscess  has  begun  to  form,  or  the  extra- 
vasation of  a  few  drops  of  urine  has  taken  place  sooner  than  the  Surgeon  may 
have  had  any  idea  of  :  and  if  so,  the  incision  through  the  perinasum  will 
afford  an  exit  for  any  extravasated  matters,  at  the  same  time  that  it  relieves 
the  patient  from  the  distress  and  danger  of  the  retention.  Should  any  mischief 
of  this  kind  have  taken  place,  it  is  not  necessary  to  be  so  particular  about 
opening  the  urethra  with  the  knife  ;  for,  an  aperture  having  already  been 
established  in  it,  the  urine  will  readily  flow  through  the  artificial  channel  thus 
formed  by  free  incision  into  the  inflamed  or  suppurating  periuEoum. 

3.  Puncture  of  the  Bladder  through  the  Rectum.— After  emptying 
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the  bowel  by  means  of  an  enema,  the  Surgeon  passes  the  left  index-finger  well 
into  the  gut,  feeling  for  the  posterior  margin  of  the  prostate  ;  he  then  canies 
the  trochar  and  cannula,  Avhich  are  long  and  somewhat  curved,  upon  this  as  a 
guide,  and,  when  the  extremity  of  the  instrument  .has  reached  the  posterior 
edge  of  the  prostate,  he  pushes  it  upwards  into  the  bladder  (Fig.  942).  The 
seat  of  the  puncture  between  but  in  front  of  the  ureters  is  well  shown  in 
Fig.  964,  which  represents  the  bladder  and  strictured  urethra  of  a  man  who 
died  some  days  after  this  operation  had  been  performed  for  retention  from 
stricture.  In  performing  this  operation,  the  Surgeon  perforates  the  bladder 
in  that  portion  of  its  fundus  which  is  uncovered  by  peritoneum,  being  bounded 
behind  by  the  reflection  of  the  serous  membrane,  anteriorly  by  the  prostate, 
and  on  each  side  by  the  vesiculse  seminales.  In  order  to  avoid  wounding  any 
of  these  structures,  he  should  keep  strictly  in  the  mesial  hue,  and  puncture 

immediately  behind  the  prostate.    In  introducing 
the  instrument  into  the  rectum,  the  Surgeon  should 
withdraw  the  point  of  the  trochar  into  the  cannula, 
so  as  to  avoid  wounding  the  gut,  and  not  push  it 
forwards  until  he  has  the  end  of  the  cannula  fixed 
against  the  spot  where  he  intends  to  make  the 
perforation.    In  making  the  puncture  the  instru- 
ment must  be  directed  forwards  towards  the 
umbilicus.     After  withdi-awing  the  stylet  and 
emptying  the  bladder,  the  cannula  should  be  tied 
in  by  means  of  tapes.    It  is  often  difficult  to 
prevent   the  cannula  from  slipping  out  of  the 
wound  when  only  tied  in,  and  thus  exposiug  the 
patient  to  the  danger  of  urinary  infiltration.  It 
may  be  securely  retained  by  means  of  a  stitch  of 
silver  wire  passed  on  either  side  through  the  slit  in 
the  guard  and  the  contiguous  skin  of  the  nates. 
The  cannula  should  be  retained  for  a  few  days 
until  urine  begins  to  pass  by  the  urethi-a,  or  until 
a  catheter  has  been  passed  through  the  stricture, 
when  it  must  be  withdrawn  and  the  aperture  left  to  close.    The  irritation  of 
the  passage  of  the  urine  having  been  removed  from  the  urethra,  a  catheter  may 
often  be  passed  a  few  days  after  the  operation  ;  and  the  stricture  will  readily 
yield  to  dilatation  in  the  ordinary  way. 

This  operation  has  the  advantage  of  being  far  easier  of  performance  than 
the  last,  and  may  doubtless  occasionally  be  required  in  those  very  rare  cases 
of  retention  from  stricture  in  which  there  is  no  sign  of  abscess  or  extravasa- 
tion in  the  perinajura,  in  which  the  urethra  appears  not  to  be  dilated  behind 
the  stricture,  in  whicli  the  prostate  is  not  enlarged,  and  in  which  under 
chloroform,  and  with  patience,  a  catheter  cannot  be  passed  into  the  bladder ; 
a  combination  of  circumstances  that  will  but  very  rarely  indeed  occur  to  a 
Surgeon  skilled  in  the  use  of  his  instruments. 

The  operation  of  puncture  through  the  rectum  is  not  devoid  of  danger ; 
peritonitis,  urinary  infiltration,  and  pelvic  inflammation  and  abscess,  may  result 
from  it.  The  recto-vesical  pouch  of  the  peritoneum  will  sometimes  descend  sa 
abnormally  low  as  to  cover  the  has  fond  of  the  bladder  as  far  as  the  prostate, 
leaving  no  space  for  a  puncture  to  be  safely  made.    This  condition  necessarily 


Fig.  904.— Seat  of  Puncture 
through  Beotum  in  a  case  of  Stric- 
ture. 
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cannot  be  determined  during  life,  hence  ita  great  danger.  I  have  known 
two  instances  in  which  a  double  puncture  was  in  this  way  made  through  the 
fold  of  the  recto-vesical  pouch,  half  an  inch  beyond  an  unenlarged  prostate, 
for  relief  of  retention.  In  both  cases,  death  from  peritonitis  occurred.  The 
preparations  are  in  University  College  Museum. 

In  a  remarkable  case  that  was  under  my  care  at  the  Hospital  (in  1859),  a 
sequence  occurred  which  1  have  never  seen  noticed  :  viz.,  the  diflFusion  of 
rectal  flatus  tlu'ougli  the  areolar  tissue  of  the  pelvis  and  down  the  thighs 
and  nates,  producing  an  emphysematous  condition  of  these  parts  and  the 
death  of  the  patient.  Tlie  case  was  briefly  as  follows.  A  middle-aged  man 
had  suffered  from  traumatic  stricture  for  very  many  years — indeed,  from 
childhood.  He  was  admitted  with  retention.  As  no  catheter  ever  had  been 
or  could  be  passed,  I  punctured  the  bladder  by  the  rectum  in  the  usual  way. 
The  cannula  was  removed  on  the  fifth  day.  He  then  passed  urine  per 
zirethram,  and  continued  to  do  so  up  to  the  time  of  his  death.  The  day  after 
the  withdrawal  of  the  cannula  he  felt  very  ill,  but  without  any  positive  or 
tangible  complaint.  The  next  day  it  was  found  that  the  back  and  inner  part 
•of  both  thighs  were  emphysematous  and  crackling,  evidently  distended  with 
gas.  The  emphysema  extended  downwards  and  also  up  the  flanks,  and  ap- 
peared even  in  the  right  arm.  There  was  no  pain  or  discoloration.  He  died 
on  the  following  day,  the  eighth  after  the  puncture.  After  death  no  trace  of 
pelvic  inflammation,  suppuration,  or  urinary  extravasation  was  found  ;  but 
there  was  much  infiltration  of  gas  under  the  pelvic  peritoneum,  and  in  the 
areolar  tissue  between  the  bladder  and  rectum.  The  gas  had  probably  passed 
thi-ough  the  sciatic  notches  into  the  posterior  parts  of  the  thighs.  It  was  fetid, 
like  intestinal  flatus. 

4.  Puncture  of  the  Bladder  above  the  Puhes,  in  cases  of  retention 
from  stricture,  is  but  seldom  resorted  to  ;  although  some  Surgeons  of  emi- 
nence have  strongly  recommended  and  often  practised  it.  This  operation, 
which  has  been  discussed  at  p.  111!),  is  undoubtedly  easy  of  performance,  and 
sufliciently  safe,  though  not  fi.-ee  from  the  danger  of  infiltration  of  urine  into 
the  tissues  around  the  puncture,  and  of  the  inconvenience  of  a  fistulous  open- 
mg  being  left.  There  is  one  class  of  cases  to  which  it  appears  to  be  especially 
apphcable,  and  in  which  I  have  had  occasion  to  practise  it ;  viz.,  those  cases  of 
retention  from  impassable  stricture,  in  which  there  co-exists  an  enlargement  of 
the  prostate,  rendering  puncture  through  the  rectum  impossible,  the  Surgeon's 
finger  not  being  able  to  reach  beyond  the  enlarged  gland ;  and  here  un- 
doubtedly the  safest,  if  not  the  only  course  to  pursue,  is  the  suprapubic 
puncture.  In  some  cases  of  impermeable  stricture,  Paget,  of  Leicester,  has 
established  a  permanent  fistulous  opening  above  the  pubes,  the  patient 
wearmg  a  tube,  through  which  he  passed  his  water.  Sir  Henry  Thompson 
also  has  adopted  a  similar  proceeding  in  disease  of  the  bladder  with  painful  and 
frequent  micturition,  in  which  catheterism  could  not  bu  carried  out. 

Brainard  has  suggested  that,  after  tapping  above  the  pubes,  especially  if  the 
cause  of  difficulty  in  passing  an  instrument  has  been  in  great  part  the  presence 
of  false  passages,  an  attempt  may  be  made  to  pass  instruments  from  the  bladder 
down  the  uretlira. 

5.  The  Employment  of  the  Aspirator  for  the  purpose  of  emptying  an 
over-distended  bladder  is,  however,  upon  the  whole  the  simplest  method  of 
treatment,  and  should  be  preferred  to  any  of  the  preceding  plans,  in  the  first 
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instance  at  all  events.  The  perforating  trochar  of  the  aspirator  should  be 
passed  directly  into  the  bladder  above  the  pubes.  The  operation  is  a  simple 
one,  and  with  a  little  care  is  perfectly  safe.  The  chief  points  are  not  to  thrust 
the  needle  too  deeply,  to  direct  it  well  behind  the  pubes,  and  gently  to 
withdraw  it  before  the  whole  of  the  urine  has  escaped,  so  as  to  prevent  the 
emptied  bladder  from  collapsing  upon  and  being  wounded  by  its  point  (see 
p.  732,  Yol.  II.). 

After  the  bladder  has  been  punctured,  either  through  the  rectum  or  above 
the  pubes,  means  must  be  taken  to  restore  the  calibre  of  the  urethra,  so  as 
to  prevent  the  orifice  of  the  puncture  from  degenerating  into  a  permanent 
fistulous  opening.  With  this  view  the  cannula  should  be  left  in  the  bladder, 
and  the  urine  allowed  to  discharge  through  it  for  from  four  to  six  days.  At  the 
expiration  of  this  time,  should  no  urine  have  passed  by  the  urethra,  the  stricture 
in  the  canal  will  be  found  to  be  relaxed,  and  a  small  instrument  may  usually 
without  much  diflaculty  be  introduced  into  the  bladder,  where  it  should  be 
retained,  the  cannula  being  withdrawn.  The  cure  of  the  stricture  may  then  be 
proceeded  with  in  the  usual  way. 

Extravasation  of  Urine  is  one  of  the  most  dangerous  and  fatal  results  of 
unrelieved  retention.  This  accident  may  occur  in  consequence  of  rupture  of 
the  dilated  portion  of  the  urethra  which  is  immediately  behind  the  stricture.  It 
then  takes  place  suddenly,  the  patient,  while  suffering  from  retention,  feeling 
something  give  way  during  a  violent  effort  at  micturition,  and  at  the  same 
time  there  is  a  sense  of  some  relief,  as  if  he  were  emptying  the  bladder,  followed 
by  a  hot  and  burning  throbbing  pain  in  the  pei'in^um. 

In  other  cases  the  process  is  more  gradual,  and  is  preceded  by  the  formation 
of  an  abscess  in  the  immediate  neighbourhood  of  the  urethra,  most  probably 
commencing  in  one  of  the  lacunas  or  glands  opening  into  it.  The  abscess 
bursts  into  the  urethra,  and  its  cavity  is  subsequently  distended  with  urine  at 
each  act  of  micturition  ;  finally  its  walls  give  way,  and  general  extravasation 
takes  place.  In  some  cases  it  is  probable  that  the  abscess  arises  fi-om  a  very 
limited  extravasation  of  urine  into  the  tissues  in  the  immediate  neighbourhood 
of  the  urethra,  consequent  upon  ulceration  of  the  mucous  membrane  behind 
the  stricture.  In  these  cases  the  signs  of  perinasal  abscess,  to  be  presently 
described,  precede  the  extravasation  often  for  some  days. 

The  part  of  the  urethra  that  gives  way  is  almost  invariably  the  membranous 
portion  of  the  canal,  just  between  the  layers  of  the  triangular  ligament,  where 
it  is  weak,  being  least  supported  by  surrounding  structures,  and  usually  most 
dilated  and  attenuated  by  the  pressure  to  which  it  has  been  subjected.  The 
extravasated  urine  afterwards  finds  its  way  through  the  anterior  layer  of 
the  triangular  ligament,  where  it  is  perforated  by  the  urethra,  and  so  beneath 
the  deep  layer  of  the  superficial  fascia  of  the  perinasum,  by  which  its  course 
is  afterwards  directed.  This  fascia  is  firmly  attached  across  the  perinajum 
to  the  free  border  of  the  triangular  ligament  and,  along  each  side,  to  the 
rami  of  the  ischium  and  pubes,  as  far  upwards  as  the  pubic  spine,  from  which 
point  its  attaclinients  are  continued  outwards  along  Poupart's  ligament  to 
the  crest  of  the  ihum.  The  extravasated  urine,  therefore,  uniformly  takes  a 
course  forward  into  the  perina}um  and  scrotum,  and  upwards  upon  the  external 
organs  of  generation,  the  groins,  and  the  anterior  abdominal  wall  ;  so  tliat  it 
(uscends  contrary  to  gravity  ratlier  than  soaks  back  into  the  more  dependent 
parts  of  the  body,  a.s  it  would  do  were  it  not  for  the  particular  connections  of 
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the  fascia  that  have  just  been  alluded  to.  I  have,  however,  known  the  super- 
ficial fascia  to  give  way,  and  the  urine,  then  gravitating  backward,  to  give  rise 
to  extensive  sloughing  in  the  ischio-rectal  fosste  and  about  the  nates,  denuding 
the  rectum. 

The  Local  Effects  of  Extravasated  Urine  that  has  become  acrid,  de- 
composed, and  concentrated  by  long  retention,  are  most  deleterious  upon  the 
tissues  with  which  it  comes  into  contact.  It  acts  as  a  most  intense  irritant  on  all 
that  it  touches.  The  vitality  of  whatever  portion  of  areolar  tissue  it  infiltrates 
is  quickly  destroyed ;  the  tissue  becoming  converted  into  a  kind  of  putrid  stringy 
sloiigh,  intermixed  with  and  soddened  by  a  quantity  of  fetid  dark-coloured 
acrid  pus  and  urine.  The  ravages  of  extravasated  urine  are  often  extensive  ; 
the  urethra  giving  way  suddenly  behind  the  stricture,  the  fluid  is  driven  with 
all  the  force  of  the  over-distended  bladder  into  the  perinseum,  and  thence 
rapidly  finds  its  way  through  the  scrotum  upwards.  Rapid  swelling  and  in- 
filtration, partly  urinous,  partly  inflammatory,  take  place  in  the  scrotum  and 
penis  ;  these  parts  become  enormously  distended,  red,  and  cedematous.  The 
skin  is  speedily  aff'ected,  becoming  of  a  dusky-red  or  purple  colour,  and  then 
falling  into  a  state  of  gangrene,  sometimes  with  emphysema.  In  this  way  the 
testes  may  become  denuded,  and  the  cords  exposed.  It  is  remarkable,  however, 
if  the  patient  survive  these  destructive  efiects,  with  what  rapidity  repair  goes 
on  in  this  region.  It  is  seldom  that  infiltration  extends  higher  than  the 
groins,  or  the  anterior  portion  of  the  abdominal  wall ;  but  it  may  reach  the 
costal  cartilages  before  proving  fatal. 

The  Constitutional  Disturlaance  is  always  very  great.  At  first  there 
IS  high  fever,  with  a  rapid  full  pulse  ;  but  the  symptoms  speedily  assume 
the  form  met  with  in  acute  septic  poisoning.  The  tongue  becomes  brown 
and  dry ;  there  may  be  vomiting  ;  the  pulse  becomes  small  and  very  rapid  ; 
muttering  delirium  sets  in,  ending  in  insensibility,  and  death  quickly  follows. 

The  Treatment  consists  in  making  a  free  and  ready  outlet  for  the  •  urine 
as  early  as  possible.  This  should  be  done,  as  soon  as  extravasation  is  known 
to  have  ogcurred,  by  a  deep  incision  into  the  middle  of  the  periuEeum.  As 
soon  as  any  pam  and  throbbing,  with  difiiised  swelling  occur  in  the  perinseum, 
with  redness  and  more  or  less  oedema  of  the  scrotum,  the  patient  should  be 
drawn  to  the  end  of  the  bed  and  placed  in  the  position  for  lithotomy.  The 
Surgeon  should  next  introduce  his  left  index-finger  into  the  rectum,  so  that  the 
gut  may  not  be  wounded,  and  then  pushing  a  long  sharp-pointed  bistoury 
deeply  m  the  raphe  of  the  perinseum,  cut  upward  to  a  sufficient  extent  into  the. 
extravasation,  and  m  the  direction  of  the  urethra.  A  catheter  should  then,  if 
possible  be  introduced,  secured  in  the  bladder,  and  left  unplugged,  with  an 
india-rubber  tube  attached ;  in  this  way  no  further  extravasation  can  occur, 
an  outlet  will  be  afforded  to  matters  already  effused,  and  the  greater  part  of 
the  urine  will  commonly  be  found  to  escape  after  a  time  by  the  aperture  thus 
made.  Should  the  case  not  be  seen  until  extravasation  has  spread  widely,  a 
tree  incision  should  be  made  not  only  into  the  perinteum,  extending  to  the 
aperture  in  the  urethra,  but  also  into  the  scrotum  on  each  side  of  the  septum, 
into  the  penis,  and  wherever  else  swelling  is  observed.  The  sole  chance  of 
safety  for  the  patient  lies  in  making  these  free  incisions,  through  which  the 
par  8  may,  to  a  certain  extent,  empty  themselves.  However  extensive  the 
mfiltration  and  serious  the  mischief  may  be,  we  need  not  despair  of  the 
patient  if  a  free  outlet  can  be  obtained  for  the  acrid  and  putrescent  urine  ; 
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and  in  order  to  secure  this,  the  infiltration  must  be  followed  by  incisions 
as  high  as  it  extends.  The  parts  must  be  covered  with  some  warm  and  moist 
antiseptic  dressing,  the  best  being  boracic  acid  lint  moistened  with  warm 
boracic  acid  lotion,  and  at  the  same  time  they  should  be  well  dusted  with 
iodoform.  If  this  be  not  at  hand  the  surface  may  be  greased  with  carbolic  oil 
(1  in  10),  or  terebene  and  oil  and  fomentations  made  of  oakum  wrung  out  of 
boiling  water  may  be  applied.  These  applications  are  cleaner  than  poultices, 
and  should  always  be  preferred.  The  patient  will  often  experience  great  relief 
from  frequent  hot  hip-baths,  Condy's  fluid  or  boracic  acid  being  added  to  the 
water.  In  this  way  the  parts  can  be  most  thoroughly  cleaned  without  pain  to 
the  patient. 

If  the  patient  survive  the  immediate  impression  upon  the  system  produced 
by  the  gangrene  and  the  urinary  infiltration,  he  must  be  prepared  to  go 
through  a  severe  trial  to  his  constitutional  powers,  in  the  separation  of  the 
sloughs,  the  profuse  discharge,  and  other  sources  of  irritation  that  are  set  up. 
During  this  period  he  will  require  abundant  support — the  brandy-and-egg 
mixture,  ammonia  and  bark,  with  any  nourishment  that  he  can  take  ;  and 
much  attention  should  be  paid  to  the  removal  of  the  sloughs,  to  providing  a 
ready  outlet  for  discharges,  and  to  keeping  the  patient  as  clean  and  as  free 
from  all  local  irritation  as  possible. 

Perinaeal  Abscess. — By  perinteal  abscess  is  meant  a  collection  of  pus  in 
the  perinaeum  situated  under  the  deep  layer  of  the  superficial  fascia  of  this 
region.  It  is  the  confinement  of  the  pus  by  the  fascia  which  gives  these 
abscesses  their  special  character.  Owing  to  the  attachments  of  the  deep  fascia 
which  have  just  been  described,  the  pus  formed  in  connection  with  the  urethra 
is  shut  off  from  the  ischio-rectal  fossa,  just  as  extravasated  urine  is.  If  the 
abscess  be  left  unrelieved,  it  may  burrow  widely  around  the  bulb  and  along 
the  urethra  before  it  reaches  the  surface  by  perforating  the  fascia.  It  is  very 
important,  therefore,  that  such  abscesses  should  be  opened  early. 

The  chief  forms  of  perinseal  abscess  met  with  are  the  following  : — 

1.  Abscesses  arising  from  Suppuration  in  a  Lacuna  or  Follicular 
Gland. — These  have  already  been  described  as  an  occasional  complication  of 
gonorrhoea.  They  are  met  with  also  in  stricture.  They  may  point  slowly 
towards  the  surface,  without  actually  communicating  with  the  urethral  canal. 
In  other  cases  they  open  into  the  urethra,  and  then  run  the  same  course  as 
abscesses  commencing  from  the  canal. 

2.  Abscesses  commencing  from  Ulceration  in  the  Urethra  behind 
a  Stricture. — These  arise  in  the  dilated  pouch  behind  a  tight  stricture.  As 
before  stated,  the  mucous  membrane  at  this  part  is  thickened  and  opaque,  and 
often  pigmented,  showing  evidence  of  chronic  inflammation.  The  openings 
of  the  ducts  are  dilated,  sometimes  giving  the  whole  surface  a  reticulated  ap- 
pearance. The  ulceration  commences  in  one  of  the  hollows  thus  formed.  The 
inflammatory  consolidation  of  the  surrounding  tissues  prevents  general  extra- 
vasation ;  but  the  pressure  during  micturition  and  the  constant  presence  of 
retained  urine  causes  gradual  extension  (if  the  cavity  till  a  distinct  abscess  is 
formed  discharging  imperfectly  into  the  urethra.  Such  an  abscess  slowly 
extends  till  it  reaches  the  surface.  It  then  bxirsts  its  cavity,  contracts  to  a 
narrow  channel,  and  thus  an  urinary  fistula  is  formed.  At  any  period  before  it 
ljursts  superficially,  its  wall  may  be  ruptured  during  a  violent  eflbrt  at  mictu- 
rition, and  diffuse  extravasation  of  urine  may  result. 
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3.  Abscesses  from  Injuries  by  Instruments. — These  occasionally  arise 
from  false  passages  made  with  a  catheter  or  bougie  ;  they  may  also  follow  for- 
d_-ible  dilatation  or  internal  urethrotomy.  More  rarely  they  result  from  inflam- 
mation and  ulceration  of  the  mucous  membrane  around  an  instrument  tied 
into  a  tight  stricture.  These  abscesses  usually  form  rapidly.  If  resulting 
from  a  false  passage  behind  a  tight  stricture,  they  may  lead  to  extravasation 
of  urine  ;  but  under  other  circumstauces,  as  there  is  a  free  passage  through 
.the  m-ethra,  this  is  not  likely  to  occur.  If  the  injury  is  in  the  bulbous  or 
spongy  portion,  the  pus  may  burrow  forwards  along  the  urethra  under  the 
accelerator  urinte,  and  appear  at  the  root  of  the  penis  in  front  of  the 
scrotum. 

4.  Suppuration  of  Cowper's  Gland  is  an  occasional  cause  of  a  perineal 
abscess.  It  may  occur  from  the  irritation  of  a  stricture,  but  far  more  com- 
monly it  is  met  with  during  the  acute  stage  of  gonorrhoea.  The  gland  can 
at  first  be  felt  as  a  tender  knot  on  one  side  of  the  middle  line  near  the  bulb. 
This  gradually  increases  and  becomes  more  tender,  and  at  last  fluctuation  is 
felt.  This  form  of  abscess  can  be  recognised,  if  seen  early,  by  its  situation,  and 
by  the  fact  that  it  is  distinctly  on  one  side  of  the  middle  line.  At  a  later 
period  it  may  burrow  widely  round  the  bulb  and  in  the  perinseum,  so  that 
its  exact  origin  cannot  be  determined.  It  usually  causes  some  difficulty  in 
micturition. 

5.  Prostatic  Abscesses  may,  as  before  stated  (p.  1106),  occasionally  point 
in  the  perin£eum. 

It  will  be  seen  that  there  are  two  distinct  classes  of  perinfeal  abscesses  ; 
those  that  communicate  with  the  urethra,  and  those  that  do  not.  The  former 
usually  end  in  urinary  fistula,  the  latter  do  not. 

The  Characters  of  a  Feriuseal  Abscess  are  those  of  a  hard,  rounded, 
elongated  or  oviform  mass,  situated  in  front  of  the  anus,  extending  along  the 
urethra,  or  perhaps  occupying  to  some  extent  one  side  of  the  perinasum. 
Fluctuation  is  not  to  be  felt  so  long  as  it  is  bound  down  by  the  superficial 
fascia  ;  when  it  bursts  beyond  its  limits,  then  that  sign  may  be  met  with. 
But  so  long  as  it  is  under  the  fascia  the  abscess  will  be  found  to  be  surrounded 
by  so  dense  a  mass  of  indurated  tissue,  and  so  tightly  bound  down,  that  fluctua- 
tion, or  even  elasticity,  is  not  appreciable  by  the  most  practised  finger. 

Treatment. — The  usual  routine  treatment  of  local  sedatives,  fomentations, 
and  poultices,  are  of  no  avail  in  these  cases.  When  once  pus  has  formed  in 
this  situation  it  must  be  fi-eely  evacuated.  No  good  can  possibly  come  of 
delay,  and  every  possible  harm  may  result  from  the  infiltration  of  pus  among 
the  important  tissues  of  this  region.  The  Surgeon  must  not  wait  for  fluctua- 
tion, but  when  once  the  hard  mass  has  fully  formed  must  make  a  free  incision 
into  it.  For  this  purpose  he  must  keep  in  the  mesial  line,  or  as  close  to  it  as 
possible  ;  for  in  all  pcrina3al  incisions  "  medio  kilissinms''''  must  be  his  motto. 

Urinary  risttdee  commonly  form  in  the  perinasum  and  scrotum,  as  the 
result  of  abscess  in  these  regions  communicating  with  the  urethra  ;  occa- 
sionally, however,  they  are  met  with  in  other  situations,  as  in  the  groin,  the 
anterior  abdominal  wall,  or  the  inside  of  the  thigh.  They  usually  communi- 
cate with  the  membranous  portion  of  the  urethra,  but  occasionally  occur 
anterior  to  this.  In  number  they  vary  considerably  ;  when  occurring  in  the 
scrotal  and  penile  portions  of  the  urethra,  they  are  usually  single  ;  but  when 
in  the  perinteum,  they  are  often  rather  numerous,  several  apertures  being 
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occasionally  met  with  about  the  perinseura,  scrotum,  and  nates.  In  one  case 
Civiale  found  as  many  as  fifty-two.  Their  size  also  differs  considerably  ; 
some  admitting  only  the  finest  probe,  whilst  others  are  large  cloacas.  In  a  case 
under  my  care,  the  patient  had  a  tunnel  of  this  kind  in  the  groin  that  would 
readily  admit  tlu-ee  fingers.  They  are  usually  tortuous,  elongated,  and  narrow  ; 
sometimes  constricted  externally  and  more  widely  dilated  behind.  The  sur- 
rounding parts  are  greatly  condensed ;  the  whole  of  the  scrotum  and  penis  is 
enormously  enlarged,  indurated,  and  almost  cartilaginous  in  structure.  The 
urine  may  escape  almost  entirely  through  the  fistulas,  scarcely  any  being  dis- 
charged through  the  urethral  orifice  ;  or  there  may  be  but  a  slight  exudation 
from  the  fistulous  openings. 

The  Treatment  of  Urinary  Fistula  varies  according  as  it  is  complicated 
with  stricture,  and  as  it  is  situated  in  the  anterior  or  the  posterior  part  of  the 
canal. 

If  there  be  a  stricture,  this,  as  the  cause  of  the  fistula,  will  require  removal 
either  by  dilatation  or  by  the  perineal  section.  If  the  stricture  be  not  very 
tight  and  hard,  dilatation  commonly  succeeds  ;  the  instrument  being  intro- 
duced every  second  or  third  day,  until  the  urethra  is  dUated  to  its  normal 
size,  when  the  fistulous  tracks  will  in  most  cases  close.  In  some  instances, 
however,  the  frequent  introduction  and  withdrawal  of  the  catheter  is  a 
source  of  irritation,  and  then  it  had  better  be  left  in.  When  this  practice  is 
adopted,  a  moderate-sized  elastic  catheter  should  be  used.  If  this  be  too  small, 
the  urine  will  flow  between  it  and  the  sides  of  the  urethra,  and  thus  escape 
through  the  fistulge  ;  if  too  large,  it  stretches  the  urethral  orifice  of  the  fistula 
injuriously. 

If  the  stricture  be  very  tough  and  irritable,  the  better  plan  is  to  perform, 
urethrotomy  at  once,  as  much  time  and  pain  are  thus  saved.  In  the  majority 
of  instances,  internal  urethrotomy  with  Civiale's  instrument  appears  to  me  to 
be  the  safest  and  simplest  procedure,  and  I  have  very  advantageously  prac- 
tised it  in  such  cases.  But  if  the  fistulas  be  very  numerous,  so  as  to  riddle  the 
perinseum  and  scrotum  in  all  directions,  the  better  plan  is  to  perform  perinaeal 
section.  In  this  way  we  not  only  divide  the  stricture,  and  thus  at  once 
remove  all  obstruction,  but  give  a  free  exit  to  the  urine,  which,  instead  of 
escaping  by  narrow  and  sinuous  passages,  finds  its  way  out  readily  through 
the  new  aperture  that  has  been  made,  and  this  will  eventually  granulate  and 
heal  by  the  second  intention. 

The  fistulfe,  especially  if  small  and  recent,  will  sometimes  heal  kindly 
enough  after  the  removal  of  the  obstruction  ;  but  if  extensive,  old,  and  carti- 
laginous, they  are  of  course  little  disposed  to  repair  ;  and  although  the  cause 
that  in  the  first  instance  gave  rise  to  them  may  be  removed,  yet  they  constitute 
an  independent  aflection  which  requii'es  special  treatment. 

The  special  treatment  for  urinary  fistula  must  vary  according  to  the  size  of 
the  canal,  but  more  particularly  with  regard  to  the  part  of  the  urethra  witli 
which  it  communicates ;  whether  it  be  a  Pcrinccal,  a  Scrotal,  or  a  Pctiilc  fistula. 
But  in  all  cases,  and  wherever  it  be  situated,  there  is  one  most  important  point 
to  be  attended  to,  viz.,  never  to  let  the  fistula  be  disturbed  or  irritated  by  the 
passage  of  urine  over  or  through  it,  or  it  will  never  heal.  Hence  the  urine 
must  always  be  drawn  off  with  the  catheter,  which  the  patient  should  be  taught 
to  pass  for  himself. 

If  the  fistula  be  Perincml,  and  of  small  size,  a  probe  coated  with  melted 
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nitrate  of  silver,  or  a  wire  made  red-hot  in  the  ordinary  way,  or  by  the 
galvanic  current,  and  passed  down  it  occasionally,  may  cause  its  contraction. 
If  it  be  large,  the  edges  of  the  fistula  should  be  freely  rubbed  with  the  nitrate 
of  silver,  or  deeply  pared  and  brought  together  by  quilled  sutures,  after  which 
the  urine  should  be  drawn  off  whenever  required  by  a  catheter.  If  the  fistulee 
be  large  and  very  numerous,  it  will  be  better  to  pass  a  grooved  director  down 
the  principal  ones,  and  sht  them  up  so  as  to  throw  the  several  sinuses  into  one. 

When  the  fistula  is  Scrofal,  it  often  requires  to  be  laid  open,  and  to  be  made 
to  granulate  from  the  bottom,  when  it  may  be  found  to  communicate  with  a 
large  sloughy  and  ill-conditioned  cavity  in  this  situation. 

"When  Penile,  the  fistula  is  usually  much  more  troublesome  to  heal ;  its 
edges  are  thin,  and  the  track  is  short  and  shallow.  Urethroplasty  may  in 
such  cases  be  advantageously  practised.  Operations  of  this  kind  require  for 
their  success  very  careful  management  and  minute  attention  to  detail ;  they 
very  commonly  fail  in  consequence  of  a  small  quantity  of  urine  or  of  mucus 
escaping  through  the  wound,  and  thus  interfering  with  union  of  its  lips. 

In  order  to  prevent  this  accident,  which  is  fatal  to  the  success  of  the 
operation,  the  patient  should  be  taught  to  pass  a  catheter,  and  thus  to  draw  off 
his  own  urine  after  the  operation  as  often  as  necessary  ;  or  an  assistant  musfc 
do  this  every  third  or  fourth  hour.  Should  this,  however,  not  be  practicable,  a 
full-sized  gum-catheter  should  be  passed  into  the  bladder  and  properly  secured 
there.  It  should  be  left  without  a  plug,  so  that  no  distension  of  the  bladder 
and  consequent  likelihood  of  escape  of  urine  between  the  urethra  and  the 
instrument  may  take  place.  In  order  to  prevent  urinous  effusion  over  the 
integuments  of  the  penis  and  scrotum,  a  vulcanized  india-rubber  tube  should 
be  attached  to  the  end  of  the  catheter,  by  which  means  the  flow  of  the  urine 
is  directed  away  from  the  patient. 

Urethroplastic  operations  may  be  varied  according  to  the  seat  and  extent  of 
the  fistulous  opening.  If  the  fistula  be  in  the  perincBum,  the  parts  around 
being  thickened  and  indurated,  its  closure  may  often  be  induced  by  freely  and 
deeply  paring  the  edges,  and  then  bringing  them  together  with  the  quilled 
suture,  or  by  Sims's  button. 

When  the  fistula  is  scrotal,  the  edges  should,  be  freely  pared,  and  the  parts 
around  widely  dissected  up  so  as  to  form  large  and  thick  flaps  of  cellulo-cuta- 
neous  tissue,  which  may  be  brought  and  held  together  by  metallic  sutures  or 
shotted  clamps.  In  this  way,  if  union  be  not  obtained  throughout  the  whole 
length  of  the  fistula,  it  may  be  to  a  partial  extent ;  and,  after  a  time,  a  second 
or  a  third  operation  will  complete  the  cure. 

When  the  fistula  is  penile,  the  difficulties  in  effecting  closure  become 
immensely  increased.  This  is  owing  to  the  thinness  of  the  integumental 
structures  and  the  absence  of  subcutaneous  areolar  tissue  in  this  region,  so  that 
there  is  not  suflBcient  thickness  of  the  parts  for  ready  plastic  union.  In  these 
cases,  the  Surgeon  has  a  choice  of  four  operations. 

1.  N61aton  has  recommended  the  following  procedure.  The  edges  of  the 
fistula  having  been  pared,  the  skin  around,  to  the  extent  of  about  an  inch, 
should  be  dissected  up  subcutaneously  through  an  opening  made  below  the 
fistula,  the  edges  of  which  must  then  be  brought  together  by  a  few  jioints 
of  suture.  The  displacement  of  the  skin  covers  in  the  aperture  in  the 
urethra  and  causes  granulations  to  spring  up,  by  which  the  fistula  is  closed 
CFig.  965). 
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2.  The  edges  of  the  fistula  having  been  pared  and  the  skin  separated 
widely,  lateral  incisions  may  be  made  so  as  to  take  off  all  tension,  and  a  slip 
of  india-rubber  may  then  be  passed  underneath  the  flaps  of  skin,  in  order  to 
prevent  contact  with  urine  from  disturbing  the  adhesions  (Fig.  96G). 

3.  Ricord,  recognizing  the  fact  that  the  occasional  intrusion  of  a  drop  of 


Fig.  9f>r>.— Urethrn-  Fig.  066.— Urethroplasty.  Xela- 

plasty.  Nelaton's  Ope-  ton's  Operation:  Second  Method, 

ration :  First  Metliocl. 


urine  between  the  freshened  edges  of  the  integuments  brought  together  to 
close  the  fistula  is  the  most  common  cause  of  failure  of  union,  recommended 
that,  in  those  cases  in  which  a  perinseal  or  a  scrotal  fistula  happens  to  co-exist 


with  a  penile  one,  a  catheter  should  be  passed  through  the  former  into  the  bladder 
and  left  there  during  the  whole  of  the  o]iei"ative  procedures  that  are  adopted 
for  the  closure  of  the  jicnile  fistula.  Should  no  fistula  exist  in  the  perinasnm, 
he  has  proposed,  though  T  believe  the  operation  has  never  yet  been  practised. 
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to  puncture  the  bladder — which  would  most  conveniently  and  safely  be  done 
through  the  rectum — and  to  keep  it  emptied  in  this  way  until  the  penile 
fistula  has  been  closed  by  one  of  the  preceding  operations,  and  then  to  allow 
the  lower  aperture  to  close  spontaneously;  or,  if  it  were  situated  in  the 
perinseum,  to  adopt  surgical  means  for  its  occlusion. 

4,  Le  Gros  Clark  has  recommended  and  successfully  practised  the  following' 
operation.  Having  pared  the  edges  of  the  fistula,  he  makes  a  tranverse  cut 
through  the  integuments  of  the  jDenis,  about  an  inch  in  length,  above  and 
below  it.  He  then  dissects  up  the  flaps  of  skin  so  bounded,  and  brings  them 
together  by  means  of  clamps  or  the  quilled  suture.  By  this  operation  a  wide 
raw  surface  from  each  side  is  brought  into  contact,  instead  of  a  mere  raw 
edge  of  cut  integument,  and  there  is  consequently  a  greater  chance  of  successfal 
union  resulting  (Figs.  967,  968). 

In  all  operations  of  this  kind  union  will  be  promoted  by  keeping  the  part 
constantly  bathed  with  a  concentrated  cold  solution  of  boracic  acid.  In  this 
way  decomposition  of  any  mucus  or  urine  that  may  accidentally  find  its 
way  to  the  wound  is  prevented,  and  at  the  same  time  the  lotion  is  so  un- 
irritating  that  it  does  not  interfere  with  union.  The  lotion  is  best  aj^plied 
by  means  of  a  piece  of  boracic  acid  lint,  which  must  be  frequently  wetted  and 
changed.  If  the  urine  can  be  efiiciently  kept  from  the  wound,  a  dry  di'essing 
of  iodoform  or  salicylic  wool  will  be  found  the  best. 

Stricture  of  the  Female  Urethra  is  rare.  When  it  occurs,  it  is  seated 
at  the  external  orifice,  Avhich  will  be  found  to  be  narrowed  and  sharp-edged. 
The  disease  is  usually  the  result  of  gonorrhoea,  but  maybe  caused  by  a  chancre 
at  the  orifice.  The  symptoms  are  the  ordinary  ones  of  irritability  of  the 
bladder,  frequent  desire  to  micturate,  and  some  difficulty  or  delay  in  doing  so. 

The  Treatment  consists  in  the  dilatation  of  the  orifice  by  means  of  a  two- 
tiladed  dilator. 

UBINAKY   VAGINAL  FISTULiE. 

PrEeternatural  communications  iDetween  the  urinary  passages  and  the  vagina 
commonly  arise  from  injurious  pressure  upon  the  anterior  wall  of  this  canal 
during  parturition,  and  consequent  sloughing  to  a  greater  or  less  extent. 
They  may,  however,  occur  from  idiopathic  abscess,  or  from  malignant  disease 
involving  those  parts. 

Varieties. — Urinary  vaginal  fistulas  are  essentially  of  two  kinds,  according 
as  the  communication  is  estabhshed  between  the  urethra  or  the  fundus  of  the 
bladder  and  the  vagina.  Hence  they  may  be  divided  into  Urethral  and 
Vesical. 

Urethro-Vaginal  Pistulae  are,  so  far  as  my  observation  goes,  of  most 
common  occurrence ;  and  this  is  readily  explained  by  the  fact  that  the  urethra 
lies  between  the  vagina  and  pubes  and  is  therefore  exposed  to  the  most  severe 
pressure.  These  fistulee  are  usually  of  small  size  and  linear.  Vesico-Vaginal 
Pistulae  establish  a  communication  between  the  neck  or  fundus  of  the  bladdei- 
and  the  vagina.  They  are  consequently  situated  further  back  than  the  other, 
and  arc  usually  larger  and  more  ragged. 

Results. — The  existence  of  an  urinary  fistula  in  the  vagina  is  always  a 
source  of  the  greatest  discomfort  and  distress  to  the  patient.  The  dribbling  of 
urine  through  the  prgeternatural  aperture  is  generally  continuous ;  although, 
if  this  be  situated  far  back,  it  may  be  somewhat  intermittent,  a  flow  takino- 
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place  as  the  lower  portion  of  the  bladder  fills.  The  incontinence  of  urine 
thus  produced  gives  rise  to  irritation  and  excoriation  about  the  external  parts, 
and  occasions  a  strong  ammoniacal  odour  to  hang  about  the  patient. 

The  precise  seat  and  extent  of  the  fistulous  opening  may  be  ascertained  by 
placing  the  patient  on  her  knees  opposite  a  good  light,  and  holding  aside  the 
posterior  and  lateral  walls  of  the  vagina  with  bent  spatulae ;  when  the  anterior 
aspect  of  that  canal  will  have  a  tendency  to  protrude,  and  thus  to  expose  the 
fistula,  at  the  same  time  that  the  introduction  of  a  bent  probe,  or  of  a  female 
catheter,  into  the  urethra,  will  guide  the  Surgeon  to  the  artificial  opening  in 
the  urinary  passage.  By  means  of  the  duck-billed  speculum  (Fig.  969),  the 
fistula  can  be  brought  into  view  equally  well  if  the  patient  be  placed  in  the 
lithotomy  position. 

Treatment. — When  the  aperture  is  small,  about  a  line  or  two  in  diameter, 
and  more  especially  if  urethral,  its  closure  may  best  be  elFected  by  touching 
the  edges  of  the  aperture  with  the  galvanic  cautery  or 
a  red-hot  wire,  and  repeating  this  apph'cation  once  a 
fortnight  or  three  weeks,  until  a  cure  is  effected  by  their 
gradual  contraction.  This  little  operation  is  most  con- 
veniently performed  by  placing  the  patient  in  a  kneeling 
posture,  and  then  holding  aside  the  posterior  and  lateral 
vaginal  walls  by  means  of  the  duck-billed  speculum,  when 
the  opening  will  be  fairly  brought  into  view.  The 
operation  can  be  rendered  painless  by  the  application  of 
cocaine. 

When  the  fistula  is  larger,  and  especially  when  vesical, 
its  cure  can  be  accomplished  only  by  paring  the  edges, 
and  bringing  them  together  with  sutures,  and  thus 
attempting  to  procure  union  by  the  first  intention.  In 
effecting  this,  however,  two  difficulties  present  them- 
selves— the  sutures  either  cutting  their  way  out  too  soon, 
''spccuYv"mr"""'"  or  the  trickling  of  urine  between  the  freshly  pared  edges 
interfering  with  adhesion.  In  order  to  overcome  these 
difficulties,  a  variety  of  ingenious  contrivances  have  been  introduced  by 
different  Surgeons  ;  amongst  which  may  be  especially  mentioned  the  clamps 
of  Marion  Sims  and  Baker  Brown,  and  the  button-suture  of  Bozeman.  To 
Sims  especially  is  due  the  great  merit  of  having  substituted  silver  wires  for 
silk  sutures  in  this  operation,  by  which  the  probabilities  of  a  successful  result 
have  been  very  greatly  increased. 

Before  the  operation,  the  bowels  should  have  been  freely  opened  by  castor- 
oil  and  an  enema.  It  was  formerly  recommended  that  no  anesthetic  should  be 
given,  as  its  administration  makes  it  difficult  to  place  the  patient  in  the  most 
convenient  position,  on  the  knees  and  elbows,  with  the  buttocks  well  raised 
and  the  head  low.  As,  however,  the  operation  is  tedious  and  painful  it  is 
better  to  give  an  ancesthetic,  and  no  difficulty  will  be  found  in  performing  the 
operation  with  the  patient  lying  on  her  back  in  the  lithotomy  position  if  the 
pelvis  be  well  raised  on  a  pillow.  It  is  of  great  moment  that  the  parts  slionld 
be  freely  exposed.  This  is  best  done  by  means  of  the  "  duck-billed  "  sneculum 
(Fig.  909),  by  which  the  posterior  wall  of  the  vagina  is  well  drawn  back  and 
out  of  the  way  of  the  operator,  and  light  is  reflected  on  the  fistulous  opening. 
The  edges  of  the  aperture  are  now  to  be  freely  pared.    This  is  best  done  by 
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seizing  them  with  a  hook-forceps  or  a  double  hook,  and  dissecting  off 
the  vaginal  mucous  membrane  to  the  extent  of  about  a  quarter  of  an 
inch  all  round,  by  means  of  a  fine  small  scalpel  or  angularly  set  knives  (Figs. 
570,  971)  and  scissors  properly  curved.  The  dissection  should  be  carried 
towards  the  fissure,  and  especial  care  taken  that  the  angles  are  well  cleared  of 
mucous  membrane. 

After  the  edges  of  the  fistula  have  been  freely  pared,  and  all  bridles  or  cica- 
tricial constrictions  divided,  sutures  of  silver  are  passed  across  the  lips  of  the 


Figs.  970  and  971. — Knives  for  Paring  the  Edges  in  Ve.sicci-Vaginal  Fistula. 


wound.  These  wires  may  most  conveniently  be  passed  by  means  of  the  hollow 
needle  (Fig.  972);  or,  if  this  be  not  at  hand,  a  silk  thread  may  be  passed  by 
a  nsevus-  or  cork-screw  needle,  a  full  half  inch  from  the  freshened  edge  of  the 
fistula,  and  brought  out  through  a  corresponding  point  on  the  other  side  of 
the  opening,  without  having  transfixed  the  mucous  membrane  of  the  bladder. 
As  many  threads  as  necessary  having  been  passed  in  this  way,  a  piece  of  silver 
wire  about  eighteen  inches  long  is  attached  to  the  silk,  which  is  then  drawn 
out,  leaving  the  wire  to  occupy  its  place,  so  that  its  centre  corresponds  to  the 
fistula,  and  both  ends  hang  out  of  the  vagina.  Sims  then  passes  the  upper- 
most free  ends  through  holes  made  in  a  narrow  leaden  bar,  on  which  they  are 


Fig.  972. — Hollow  Suture  Needle, 


clamped,  by  having  split  shot  fixed  upon  them  in  the  same  way  as  is  done  on 
a  fishing  line.  The  undamped  wires  are  now  drawn  down  until  the  bar  is 
pulled  close  to  the  upper  suture  holes  ;  and  a  second  clamp  is  then  fixed  to 
these  ends  and  is  pushed  up  against  the  lower  suture  apertures.  In  this  way 
the  edges  of  the  fistula  are  brought  and  held  together  on  each  side  by  a  clamp, 
which  may  be  allowed  to  remain  in  from  seven  to  ten  days.  The  clamps  may 
then  be  removed  by  clipping  oflF  the  flattened  shots  from  the  anterior  one, 
which  is  thus  detached  from  its  bed.  The  posterior  one,  with  the  wires 
attached,  may  tlien  be  hooked  up,  pushed  backwards,  and  lifted  out  of  the 
vagina  with  forceps.  Instead  of  a  clamp,  Simpson  used  a  splint  made  of 
annealed  iron  wire,  which  surrounds  and  supports  the  tissues  around  the 
fistula.  In  most  cases,  however,  where  the  fistula  is  of  but  moderate  size, 
the  clamp  and  splint  may  be  dispensed  with,  and  the  edges  of  the  opening 
brought  together  with  the  suture-wires  only. 
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Fig.  973.— Marion  Sims's  Catheter. 


In  the  after-treatment,  especial  attention  is  required  ;  and  here  the  great 
point  is  to  prevent  contact  of  urine  with  the  edges  of  the  fistula.  With  this 
view  a  catheter  should  be  introduced,  and  worn  in  the  bladder,  so  that  no 
urine  may  collect  in  this  organ.  Eor  this  purpose,  Sims  invented  a  very 
ingenious  catheter,  represented  in  the  annexed  cut  (Fig.  973)  which  may  be 
worn  with  more  comfort,  and  with  less  chance  of  slipping,  than  the  ordinary 
instrument.    After  the  patient  has  been  put  to  bed,  and  the  catheter 

introduced,  a  fiill  opiate  should  be  given, 
and  continued  throughout  the  treatment, 
with  the  view  of  preventing  the  action  of 
the  bowels,  a  point  on  which  Sims  lay.s 
much  stress.  It  is  very  seldom  that  they 
require  to  be  opened  for  ten  or  fifteen  days, 
provided  the  patient  be  kept  on  a  suitable  diet.  During  this  treatment  the 
catheter  may  be  removed  once  or  twice  a  day,  in  order  to  be  cleansed  and  to  be 
kept  free  from  phosphatic  or  mucous  accumulations ;  and  free  ablutions  of  the 
external  genitals  by  sponge  or  syringe  and  warm  boracic  acid  lotion  should  be 
practised  dming  the  whole  of  the  treatment.  After  the  removal  of  the  sutures, 
Sims  advises  that  the  catheter  should  be  continued,  and  great  care  taken  that 
the  patient  do  not  move  too  soon,  lest  the  weak  cicatrix  be  strained. 

A  very  simple  and  successful  mode  of  closing  these  fistulas  has  been  invented 
by  Bozeman,  by  what  he  terms  the  "  button-suture."  After  paring  the  edges 
of  the  fistula,  and  passing  silver  wires  across  in  the  usual  way,  he  draws  the 
parts  together  by  passing  both  ends  of  the  wire  through  an  aperture  in  a  steel 
rod,  which  being  carried  along  them  closes  the  opening.    A  thin  leaden  plate. 


Bozemnn's  Apparatus  for  Button  Suture. 


Fig.  974. — Application  of  Plate. 


Fig.  97&.— Application  of  split  sliol- 


*'  the  button,"  properly  perforated  down  the  middle,  is  then  slipped  along  the 
wires  so  as  to  cover  the  fistula  (Fig.  974)  ;  and  split  shot  having  been  pushed 
along,  their  free  extremities  are  pressed  tightly  against  the  button,  the  wires- 
are  then  properly  nipped,  and  the  apparatus  left  on  for  about  ten  days  (Fig, 
948)  ;  the  shot  are  then  cut  away,  the  leaden  plate  is  carefully  lifted  off,  and 
the  suture  wires,  having  been  straightened  out,  are  withdrawn. 

Whatever  kind  of  suture  may  be  employed,  it  is  always  of  great  importance 
that  the  edges  of  the  fistula  be  brought  together  iramvcrsohj  to  the  long  axis 
of  the  vagina.  Should  the  abnormal  aperture  be  close  to,  or  even  implicate, 
the  cervix  uteri,  this  part  may  be  drawn  down  and  transfixed  by  the  sutures, 
thus  adding  materially  to  the  support  of  the  posterior  lip  of  the  fissure. 


TUMOUBB    IN    THE  UEETHRA. 

Small  Polypoid  Tumours  are  not  uufrequently  met  with  inside  the  urethral 
orifice.   They  have  occasionally  a  gonorrhceal  origin,  though  they  commonly 
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arise  irrespscfcively  of  such  disease.  They  are  always  very  vascular,  and  are 
most  frequently  met  with  in  or  around  the  female  urethra,  where  they  are  of  a 
bright  red  colour,  bleed  freely  when  touched,  and  are  composed  of  extremely 
vascular  papillae  ;  they  are  commonly  conoidal  or  oval,  bordering  the  urethral 
orifice  on  one  side,  or  even  encircling  it.  They  grow  slowly,  and  seldom 
attain  a  larger  size  than  that  of  a  raspberry. 

These  vascular  tumours  are  far  less  frequent  in  the  male  than  in  the  female 
urethra.  When  they  occur  in  men,  they  usually  constitute  a  small  granular 
florid  mass  inside  the  orifice  of  the  canal. 

When  seated  in  or  around  the  female  urethra,  these  tumours  not  unfrequently 
give  rise  to  very  great  and  continuous  irritation  ;  much  pain  during  and  after 
micturition,  radiating  through  the  whole  pelvic  region,  attended  by  an 
admixture  of  mucus  and  a  little  blood  in  the  urine,  and,  in  fact,  many  of  the 
symptoms  of  stone  ;  so  that  patients  labouring  under  this  affection  are  often 
sounded  on  the  supposition  of  the  existence  of  calculus. 

Treatment. — Vascular  urethral  tumours  may  be  removed  in  four  ways  : — 
by  Excision,  Ligature,  Caustics,  or  the  Actual  Cautery. 

1.  Excision. — When  situated  within  the  male  urethra,  the  tumours  should 
be  snipped  ofi"  with  a  fine  pair  of  curved  scissors.  When  situated  in  or  around 
the  female  urethra,  if  of  small  size  and  pedunculated,  they  may  readily  enough 
be  removed  with  the  scissors  or  dissected  away  ;  the  canal  of  the  urethra  being 
encroached  on  as  little  as  possible.  This  operation  is,  however,  always  attended 
or  followed  by  very  considerable  and  continuous  arterial  htemorrhage,  which 
has  even  been  fatal.  Hence,  when  the  tumour  is  large,  and  the  patient 
weakly,  excision  should  be  practised  with  much  caution.  If  it  be  done,  the 
haemorrhage  may  be  arrested  by  the  introduction  of  a  catheter  into  the 
urethra,  and  by  firm  pressure  on  the  bleeding  surface  by  means  of  a  pad  of 
lint,  supported  by  a  T-bandage. 

2.  Ligature  is  not  a  convenient  mode  of  removing  these  growths  ;  its 
application  is  difficult,  very  painful,  and  tedious. 

3.  Caustics,  particularly  strong  nitric  acid  or  potassa  cum  calce,  may  be 
very  conveniently  employed  where  the  tumour  is  of  small  size  and  very  vascu- 
lar. In  applying  them,  the  upper  wall  of  the  canal  must  be  protected  by  a 
broad  director  introduced  along  it. 

4.  The  Actual  or  Galvanic  Cautery  is  the  most  convenient  agent  for 
the  removal  of  vascular  tumours  from  the  female  urethra.  By  it  they  are  at 
once  destroyed  without  ha3morrhage  ;  and  the  eschar  that  is  formed  protects 
the  subjacent  raw  surface  from  the  irritation  of  the  urine.  If  they  be  situated 
deeply  within  the  urethra,  and  of  small  size,  the  galvanic  cautery  or  a  red-hot 
wire  will  most  easily  reach  them  ;  but  if  they  be  at  or  around  the  orifice,  I 
employ  a  small  olive-shaped  cautery.  During  its  application,  the  surrounding 
parts  may  be  protected  from  the  action  of  heat  by  a  piece  of  wet  lint  having 
a  hole  cut  in  the  middle  through  which  the  application  is  made,  and  the  wall 
of  the  urethra  on  the  side  opposite  to  the  growth  by  a  director  or  silver 
catheter,  which  should  be  retained  after  the  operation.  Care  must  be  taken 
not  to  destroy  mrirc  tissue  than  is  absolutely  necessary,  lest  a  stricture  of  the 
orifice  be  left. 
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DISEASES    OP    THE  PENIS. 

Complete  arrest  of  the  Development  of  the  Male  Sexual  Organs 

must  be  of  very  rare  occurrence.  I  have  seen  only  one  instance  of  it.  This 
was  the  case  of  a  man  tetat.  22,  in  whom  the  penis  and  scrotum  were  perfectly 
formed,  hut  not  larger  than  the  organs  of  an  infant  a  few  months  old.  No 
distinct  testes  could  be  fplt,  but  there  was  some  thickened  structure  in  the 
scrotum  which  felt  like  an  undeveloped  testis.  The  prepuce  was  long.  There 
was  some  hair,  but  very  little,  on  the  pubes.  This  person  had  sexual  desires, 
and,  in  fact,  had  engaged  himself  to  be  married  when  his  condition  led  to  a 
surgical  examination.  He  told  me  that  he  had  erections,  when  the  organ 
became  about  an  inch  or  an  inch  and  a  half  long,  and  that  there  was  occa- 
sional emission  of  a  glairy  fluid.  He  was  fair,  fresh-coloured,  rouud-faced, 
fat,  and  had  smooth  rounded  limbs,  more  like  those  of  a  stout  girl  than 
of  a  young  man.  His  voice  was  weak  and  feminine  in  tone.  He  led  a 
sedentary  indoor  life,  but  said  that  he  was  strong  and  capable  of  ordinary 
physical  exertion. 

Congenital  Malformations. — Adhesion  of  Penis  to  Scrotum.  I 

have  once,  and  once  only,  met  with  a  very  curious  malformation  of  the  genital 
organs,  the  penis  being  tied  down  by  its  under  surface  to  the  scrotum,  so 
as  to  lie  in  a  deep  sulcus  between  the  testes.  In  this  case  the  raphe  of  the 
scrotum  appeared  to  be  continued  in  a  narrow  rather  firm  band  upwards  to 
the  under  surface  of  the  penis,  so  that  this  organ  was  always  bent  or  bowed 
downwards.  The  patient,  a  man  of  30,  passed  his  urine  downwards, 
apparently  from  the  under  surface  of  the  scrotum  ;  during  erection  the 
penis  curved  up  in  a  semicircular  form,  the  convexity  upwards,  the  glans 
being  tightly  tied  down  to  the  scrotum  by  the  narrow  tense  band  con- 
tinued up  from  the  raphe.  In  fact,  the  condition  of  this  organ  was 
very  like  that  which  is  met  with  in  the  tongue  when  "tongue-tied."  This 
malformation  was  remedied  by  cutting  through  the  fra^num  which  tied  the 
penis  down,  and  thus  liberating  the  organ. 

Hypospadias  consists  in  a  cleft  condition  of  the  under  surface  of  the 
penis.  Up  to  the  tenth  week  of  intra-uterine  life  the  external  organs  of 
generation  are  alike  in  the  male  and  female.  At  this  time  the  urogenital 
aperture  forms  a  narrow  slit  wider  behind  than  l^efore,  at  the  anterior  ex- 
tremity of  which  is  a  small  eminence  representing  the  rudimentary  penis 
or  clitoris.  In  the  female  the  urogenital  aperture  remains  unclosed  and  the 
external  folds  of  integument  forming  its  lateral  boundaries  enlarge,  forming 
the  labia  majora  which  contain  the  vascular  bulbs  corresponding  to  the 
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corpus  spongiosum  of  the  male.  These  remain  separate  and  distinct,  but  a 
small  isolated  portion  becomes  united  in  the  middle  line,  forming  the  glans 
of  the  clitoris.  In  the  male  the  two  sides  of  the  urogenital  aperture  unite 
in  the  middle  line,  forming  the  scrotum,  and  the  bulbous  and  spongy  portions 
of  the  urethra.  At  tlie  same  time  the  small  eminence  which  in  the  female 
becomes  the  clitoris,  develops  into  the  penis.  The  vascular  bulbs,  which 
in  the  female  remain  separate  in  the  labia,  unite  along  the  middle  line  in 
the  male,  forming  the  bulb  of  the  corpus  spongiosum.  In  the  female  no 
corpus  spongiosum  exists  in  the  clitoris,  the  glans  being  an  isolated  nodule 
of  erectile  tissue.  In  the  male  the  erectile  tissue  is  continuous  around  the 
urethra  from  the  bulb  forwards. 

Hypospadias  consists  in  an  arrest  of  the  union  along  the  middle  line,  and 
in  proportion  to  the  degree  of  the  malformation  the  male  organs  come 
more  closely  to  resemble  the  female  in  appearance.  Hypospadias  appears  in 
three  degrees.  In  the  simplest  form  the  glans  is  cleft  along  its  under  surface, 
the  foreskin  also  showing  a  corresponding  gap.  In  the  second  degree  the 
corpora  cavernosa  and  glans  are  well-developed,  but  the  urethra  is  cleft  to  the 
root  of  the  penis  and  the  corpus  spongiosum  is  wanting  between  the  bulb  and 
the  glans.  The  penis  thus  resembles  a  large  clitoris.  The  under  surface 
shows  a  farrow  in  the  line  of  the  urethra  usually  covered  by  a  moist  mucous 
membrane.  Between  the  glans  penis  and  the  point  at  "which  the  urethra 
terminates,  in  the  place  of  the  absent  corpus  spongiosum  a  firm  dense  band  of 
fibrous  tissue  is  often  present,  somewhat  resembUng  in  hardness  and  tension 
the  cicatrix  of  a  burn.  In  these  cases  when  erection  takes  place,  the  organ 
assumes  a  crescentic  shape,  with  the  convexity  upwards,  the  tense  hard  cord 
that  has  just  been  mentioned  stretching  across  its  arc  like  the  string  of  a  bow, 
thus  rendering  connection  impossible,  and  the  sufferer  practically  impotent. 
The  third  and  most  extreme  form  of  hypospadias  is  when  the  scrotum  also 
is  cleft  and  the  urethra  opens  in  the  periuEeum.  This  is  usually  accompanied 
by  imperfect  development  of  the  penis,  and  most  commonly  by  retained 
testicles.  It  is  this  malformation  that  has  been  erroneously  considered  to  be 
an  example  of  hermaphroditism.  The  cleft  empty  scrotum  resembles  the 
labia  of  the  female,  and  the  diminutive  penis  might  readily  be  taken  for  a 
large  clitoris. 

Hypospadias  affects  only  the  parts  in  front  of  the  membranous  portion  of 
the  urethra,  and  consequently  never  leads  to  incontinence. 

Treatment. — The  first  degree  of  hypospadias  requires  no  treatment,  the 
cleft  glans  being  not  even  an  inconvenience.  Intermediate  degrees  between 
the  first  and  second  require  treatment  only  if  the  urethra  is  so  short  that  the 
seminal  fluid  will  not  enter  the  vagina  during  connection,  or  if  there  is  a 
tight  band  beneath. 

In  the  second  degree  of  hypospadias,  the  first  step  is  to  dissect  away  the 
firm  fibrous  band  which  prevents  complete  erection.  Some  months  after 
this  has  been  successfully  accomplished,  and  when  the  scars  have  become 
supple,  the  attempt  may  be  made  to  close  the  urethra.  In  order  to  do  this 
successfully,  it  is  necessary  to  provide  an  epithelium-covered  lining  for  the 
new  urethra.  Many  methods  have  been  suggested  for  doing  this,  but  by  far 
the  best  is  that  adopted  by  Anger,  which  is  an  adaptation  to  hypospadias  of 
Thiersch's  operation  for  epispadias.  It  is  thus  performed.  An  incision  is 
made  parallel  to  the  groove  representing  the  urethra,  and  half  an  inch  from  its 
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right  margin,  a  transverse  incision  from  each  end  of  this  is  made  up  to  the 
edge  of  the  urethral  groove.    The  flap  thus  marked,  which  we  will  call  the 
right  flap,  is  then  dissected  up,  leaving  it  attached  along  the  margin  of  the 
urethral  groove.    A  similar  flap  is  then  raised  on  the  left  side,  hut  on  this  side 
the  incision  is  carried  along  the  left  margin  of  the  urethral  groove,  and  the 
flap  turned  outwards,  its  attached  edge  being  in  the  position  corresponding 
to  the  free  edge  of  the  right  flap.    The  right  flap  is  now  turned  over  so 
that  its  skin  surface  forms  the  lining  of  the  new  urethra.    A  number  of  fine 
stitches  are  then  inserted  in  the  following  way.    The  needle  is  first  passed 
through  the  base  of  the  left  flap  from  the  skin  surface,  then  through  the  free 
edge  of  the  right  flap  from  the  raw  surface  towards  the  skin,  then  it  is  made 
to  catch  the  left  edge  of  the  urethral  groove,  and  finally  passed  again  through 
the  base  of  the  left  flap.    In  this  way  the  edge  of  the  right  flap  is  held  in 
position,  and  the  stitches  can  be  removed  from  the  surface.    When  these  have 
all  been  passed,  they  may  be  tightened.    A  similar  number  of  stitches  are  then 
passed  through  the  free  edge  of  the  left  flap,  by  which  it  is  attached  to  the 
skin  of  the  penis  at  the  outer  edge  of  the  raw  surface  from  which  the  right 
flap  was  raised.    The  raw  surfaces  of  the  two  flaps  are  thus  brought  closely 
into  contact,  and  an  epithelial  lining  formed  for  the  new  urethra.  During 
the  healing,  a  catheter  must  be  tied  in,  and  the  bladder  drained,    A  small 
flstulous  opening  will  usually  be  left  at  the  lower  end,  which  must  be  closed  by 
a  subsequent  plastic  operation.    Several  successful  cases  of  this  operation 
have  been  recorded,  and  it  seems  to  be  by  far  the  most  efficient  of  the  many 
methods  suggested.    The  third  degree  of  hypospadias  admits  of  no  treatment. 
The  operation  should  not  be  performed  on  young  children,  as  the  parts  are 
too  small. 

Epispadias.— The  upper  surface  of  the  penis  is  less  frequently  fissm-ed. 
The  malformation  commonly  occurs  in  conjunction  with  extroversion  of  the 
bladder,  but  a  few  cases  are  recorded  in  which  the  penis  only  was  cleft.  This 
condition  may  be  remedied  to  some  extent  by  Wood's  operation,  described  at 
p.  1080. 

Phimosis.— The  prepuce  is  not  unfrequently  the  seat  of  malformation  or 
disea.se.  The  condition  of  it  in  which  it  is  so  much  elongated  that  it  extends 
beyond  the  glans,  while  at  the  same  time  it  is  so  much  contracted  that  it 
prevents  the  proper  exposure  of  this  portion  of  the  organ,  is  tevmei  jihhnosis. 
This  may  be  either  congenital,  or  acquired. 

In  Congenital  Phimosis,  the  penis  is  usually  somewhat  atrophied,  and 
the  development  of  the  glans  is  prevented  by  the  pressure  of  the  narrow 
prepuce.  The  constricting  band  which  prevents  the  retraction  of  the  foreskin 
is  always  situated  at  the  junction  of  the  skin  and  the  raucous  membrane.  In 
the  majority  of  cases  a  long  foreskin  is  simply  a  source  of  local  inconvenience  ; 
but  it  may  become  a  source  of  disease  from  a  variety  of  causes.  Thus,  in 
children,  7-etention  of  the  sebaceous  secretion — "  smegma  preputii ''—becomes 
a  source  of  local  irritation  and  inflammation  from  decomposition.  The 
irritation  thus  kept  up  (Fig.  07(1),  leads  to  local  cxcitemeiit,  and  favours 
the  early  development  of  the  hai)it  of  masturbation.  In  some  cases  the 
preputial  orifice  is  so  tight  as  to  interfere  materially  with  the  discharge  of 
the  urine,  which  passes  from  the  urethra  into  a  kind  of  pouch  between  the 
glans  and  prepuce,  distends  tliis  structure,  and  is  then  squeezed  in  a  fine  jet  or 
in  a  scattered  sprinkling  stremn  tlirough  the  narrowed  preputial  orifice  ;  and 
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irritability  of  the  bladder,  often  presenting  symptoms  simulating  calculus, 
may  thus  be  set  up.  Calculous  concretions  may  form  between  the  gians  and 
the  prepuce  in  such  cases  as  these,  and  have  been  known  to  do  so  in  enormous 
numbers.  Whishaw,  of  Fyzabad,  removed  no  fewer  than  426  calculi,  varying 
in  size  from  a  pin's  head  to  a  small  bean,  from  this  situation  in  the  person  of 
a  native  of  India,  60  years  of  age,  who  came  under  treatment  for  what 
appeared  to  be  a  large  tumour  of  the  end  of  the  penis,  the  true  nature  of 
which  was  not  detected  until  in  removing  it  the  knife  grated  against  the 
contained  calculi.  Various  affections  of  the  genito-urinary  organs  in  children, 
such  as  incontinence,  intermittent  flow  of  urine,  hasmaturia, 
priapism,  &c.,  have  been  shown  by  Bryant  to  be  caused  by 
congenital  phimosis.  The  straining  in  micturition  may  give 
rise  also  to  hernia.  Hydrocele  of  young  children  will  also 
be  found  to  be  very  frequently  associated  with  phimosis. 
Sayre  has  pointed  out  the  important  fact  that  reflex  paralysis 
and  various  forms  of  spastic  contractions  chiefly  of  the  lower 
hmbs  are  due  to  the  same  cause,  being  readily  curable  by 
circumcision.  In  addition  to  these  I  have  seen  general 
spasmodic  affections  in  children  resembling  chorea,  resulting 
from  congenital  phimosis.  At  more  advanced  periods  of  life 
I  have  known  it  to  be  a  cause  of  sterihty,  the  semen  after  Fig.  ore.— irritated 
emission  being  retained  under  the  tight  prepuce  until  erection  mosfs^""^^ 
had  completely  subsided.  Congenital  phimosis  especially 
becomes  a  source  of  inconvenience  in  after-life  if  any  gonorrhoeal  or  venereal 
disease  be  contracted,  as  it  renders  exposure  of  the  diseased  part  difficult 
or  impossible,  and  interferes  with  the  necessary  treatment.  In  the  opinion  of 
some  Surgeons,  cancer  of  the  penis,  if  not  directly  occasioned,  is  at  all  events 
predisposed  to,  by  congenital  phimosis. 

Acquired  Phimosis  usually  results  from  repeated  attacks  of  inflammation, 
or  of  specific  disease  in  the  part,  giving  rise  to  solid  oedema,  or  to  false  hyper- 
trophy of  the  prepuce. 

In  elderly  men,  phimosis  will  sometimes  slowly  come  on  as  a  consequence  of 
the  irritation  set  up  by  cracks,  fissures,  or  superficial  ulcerations  forming  round 
the  preputial  orifice,  which  becomes  narrowed,  so  as  to  prevent  the  glans  from 
being  uncovered.  It  is  not  uncommon  in  gouty  subjects  from  repeated  attacks 
of  herpes  preputialis.  The  preputial  mucous  membrane  becomes  thickened, 
and  can  be  felt  like  a  broad  band  under  the  loose  and  possibly  shghtly 
oedematous  integument  of  the  prepuce.  This  condition  is  a  source  of  much 
irritation  and  annoyance,  and  requires  relief  by  dilatation  or  by  circumcision. 

Treatment. — Every  child  who  has  a  congenital  phimosis  ought  to  be 
circumcised  ;  and  even  those  who,  without  having  phimosis,  have  an  abnormally 
long  and  lax  prepuce,  would  be  improved  greatly  in  cleanhness,  health,  and 
morals  by  being  subjected  to  the  same  operation  ;  and  it  would  be  well  if  the 
custom  of  Eastern  nations,  whether  it  be  regarded  as  a  religious  rite  or  only  as 
a  time-honoured  observance,  were  introduced  amongst  us.  Phimosis,  when 
not  congenital,  must  be  treated  in  accordance  with  its  cause  ;  thus,  if  it  have 
resulted  from  inflammation,  that  must  be  subdued  ;  if  from  venereal  disease, 
that  must  be  remedied,  when  perhaps  the  contraction  and  elongation  wiU 
gradually  subside.  If,  however,  the  phimosis,  though  acquired,  be  permanent, 
it  should  be  subjected  to  operation. 
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A  long  foreskin  without  actual  phimosis,  if  a  source  of  annoyance  to  an 
adult,  may  easily  be  remedied  by  keeping  it  constantly  drawn  back.  At  first 
the  tendency  for  the  prepuce  to  slip  forwards  must  be  overcome  by  wrapping 
a  piece  of  dry  lint  round  it,  and  securing  it  by  an  elastic  band,  which  must 
be  just  tight  enough  to  keep  it  in  position.  After  a  few  weeks  the  foreskin 
will  retain  the  retracted  position,  and  after  a  year  or  so  will  be  found  to  have 
undergone  considerable  diminution  in  size. 

Operations  for  Phimosis  may  be  conducted  on  three  plans  ;  the  elongated 
and  contracted  prepuce  may  be  dilated,  or  slit  up,  or  circumcision  may  be 
performed. 

1.  Dilatation  of  the  Phimosis  may  be  effected  by  putting  the  patient 
under  chloroform,  introducing  a  pair  of  forceps,  and  opening  them  widely, 
tearing  through  the  narrow  preputial  orifice  and  tight  funnel-shaped  mucous 
membrane  :  or  this  may  be  slit  up  with  a  narrow  tenotome  on  each  side,  and 
then  dilatation  practised.  This  procedure  may  be  usefully  adopted  if  the 
prepuce  be  not  very  long  and  tight,  or  if  any  objection  exist  to  circumcision 
as  too  severe  an  operation. 

In  the  acquired  phimosis  of  old  men,  consequent  upon  contraction  following 
cracks  of  the  preputial  margin,  I  have  found  that  dilatation  may  safely  and 
speedily  be  effected  by  the  introduction  of  a  two-bladed  dilator,  such  as  is  used 
for  the  female  urethra,  which,  being  gradually  screwed  open,  causes  the  indurated 
circle  to  yield. 

2.  Slitting  up  of  the  Prepuce,  whether  upon  its  upper  or  under  surface, 
is,  I  think,  an  objectionable  procedure,  leaving  the  prepuce  of  its  abnormal 
length,  and  more  or  less  fissured  and  knobbed.  In  all  cases  I  prefer  circum- 
cision as  the  simplest  and  speediest  operation,  and  as  leaving  the  most  satis- 
factory result. 

3.  Circumcision  for  Congenital  Phimosis  in  Infants. — It  may  be 

gathered  from  what  has  already  been  stated  with  respect  to  the  evil  effects 
resulting  from  congenital  phimosis,  that  circumcision  in  this  condition  may 
be  required  to  remove  an  elongated  and  possibly  adherent  prepuce,  which 
occasions  much  local  irritation,  or  which  is  the  exciting  cause  of  reflex  and 
distant  nervous  disturbance  of  a  paralytic  or  spastic  character.  So  great  are  the 
evils  resulting  not  only  fi'om  congenital  phimosis,  but  from  an  abnormally  long, 
though  not  phimotic  prepuce,  that  it  is  only  humane  and  right  from  a  moral 
point  of  view,  to  practise  early  circumcision  in  all  such  cases.  This  operation 
is  easily  and  safely  performed  according  to  the  Hebrew  rite,  which  I  have  several 
times  had  an  opportunity  of  witnessing,  and  which  is  done  as  follows.  The 
child  being  held  on  the  lap  of  an  assistant,  the  operator  draws  the  foreskin 
slightly  forwards,  and  then  grasjjs  it  just  in  front  of  the  glans  by  drawing  it 
through  a  slit  in  a  silver  guard.  This  is  not  held  perpendicularly  downwards, 
but  is  inclined  from  above  slightly  forwards  and  downwards,  so  as  to  avoid 
cutting  the  frrenum  as  much  as  possible,  and  to  slice  off  the  prepuce  in  an 
oblique  or  f|uilled  manner.  This  is  done  by  one  stroke  of  a  broad  round-ended 
knife.  Tlie  mucous  membrane  is  then  torn  open  between  the  finger  and  thumb 
along  the  dorsum  of  the  penis,  and  is  turned  back  so  as  to  be  brouglit  into  con- 
tact with  the  cut  edge  of  the  skin.  A  strip  of  dry  lint  is  then  twisted  round 
the  organ  in 'the  sulcus  behind  the  glans,  so  as  to  keeji  back  the  mucous  mem- 
brane, and  also  to  restrain  lifemorrhage  by  its  pressure.  Union  is  perfect  in  a 
few  days.    This  operation,  which  is  practised  on  the  eighth  day  after  birth,  is 
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very  rarely  attended  by  any  ill  consequences.  I  have,  however,  seen  it  in  one 
case  followed  by  fatal  erysipelas,  and  have  heard  of  another  instance  in  which 
death  occurred  from  hemorrhage. 

Circumcision  in  Boys  or  Adults  may  be  most  conveniently  performed 
in  the  following  way.    The  Surgeon  restrains  hsemorrhage  during  the  opera-  , 
tion,  by  tying  a  tape  tightly  round  the  root  of  the  penis,  or  by  compressing 


Fig.  977. — Clover's  Circumcision  Tourniquet  Fig.  07S. — Clover's  Circumcision 

(open).  Toiu-ni(iuet  (shut). 


the  organ  in  Clover's  circumcision  tourniquet  (Figs.  977,  978),  a  most  useful 
instrument,  which  can  be  slackened  or  tightened  at  any  time.  He  next 
draws  the  elongated  prepuce  slightly  forwards,  until  the  portion  of  it  which 
corresponds  to  the  back  of  the  glans  is  brought  just  in  front  of  that  structure. 
He  then  seizes  the  projecting  prepuce  immediately  in  front  of  the  glans  with 
a  pair  of  narrow-bladed  polypus  forceps,  which  he  gives  to  an  assistant,  who 
must  hold  them  tightly  ;  or  he  grasps  it  and  protects  the  glans  by  means  of  a 


cision.  Fig.  980. — Circumcision  in  Hie  Adult. 


plate  (Fig.  979),  which  I  have  had  constructed  for  this  purpose.  "With  one 
sweep  of  the  bistoury  he  cuts  off'  all  that  portion  of  the  integument  which 
projects  beyond  the  forceps,  which  are  then  taken  away  (Fig.  980),  It  will 
now  be  found  that  he  has  removed  only  a  circle  of  skin,  but  that  the  mucous 
membrane  lining  it  still  tightly  embraces  the  glans  ;  this  he  slits  up,  by 
introducing  the  point  of  a  pair  of  scissors  at  the  preputial  orifice  ;  and  then, 
trimming  off  the  angles  of  the  flaps,  he  turns  back  the  mucous  membrane, 
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and  attaches  it  to  the  cd^e  of  the  cutaneous  incision  by  a  sufficient  number  of 
fine  catgut  sutures.  Before  introducing  these,  he  will  generally  find  it  neces- 
sary to  ligature  a  small  artery  on  each  side  of  the  penis,  and  one  or  two  in  the 
fraenum.  The  best  dressing  in  children  will  be  some  simple  ointment,  such 
as  boracic  acid  ointment,  or  the  glans  may  be  simply  smeared  with  a  little 
vaseline.  After  every  act  of  micturition,  the  parts  should  ?je  well  sponged 
with  boracic  acid  lotion  or  Condy's  fluid  and  water.  In  the  adult,  union  by 
first  intention  may  often  be  obtained  by  a  dry  dressing  of  iodoform-wool 
thickly  covered  with  collodion,  so  as  to  protect  it  from  the  urine.  This  may 
be  left  unchanged  for  four  or  five  days.  There  is  usually  a  good  deal  of 
swelUng  of  the  mucous  membrane  about  the  frsenum,  and  some  solid  oedema 

usually  remains  for  some  weeks  after  the  operation. 
This  gradually  subsides,  and  a  linear  cicatrix  remains, 
which  causes  the  patient  no  inconvenience.  Adhesions 
between  the  prepuce  and  the  glans  are  common  ;  these 
require  to  be  torn  or  dissected  tlu'ough,  but  no  incon- 
venience results  from  this  shght  addition  to  the 
operation. 

If  sloughing  of  the  prepuce  have  occm-red,  allowing 
the  glans  to  protrude,  as  in  Fig.  981,  cii'cumcision 
must  be  practised. 

The  chief  points  to  be  attended  to  in  the  perform- 
ance of  this  operation,  and  on  which  its  after-success 
Fig.  9S1.— siougiiing  of  the     jg  most  dependent,  are — 1,  That  too  much  skin  be  not 

Prepuce,  and  Protrusion  -"^  '  ' 

of  the  Glans.  rcmoved  ;  2,  That  the  mucous  membrane  be  slit  up  to 

the  base  of  the  glans  ;  3,  That  too  much  of  it  be  not 
removed ;  4,  That  all  bleeding  vessels  be  tied  with  catgut  ligatures,  which 
must  be  cut  short ;  5,  That  the  mucous  membrane  be  well  turned  back,  so  as 
to  cover  the  gap  left  by  the  retracted  skin  ;  6,  That  all  sutures  be  of  catgut, 
which  will  be  absorbed,  and  thus  save  the  pain  of  taking  them  out. 

Paraphimosis. — In  imrafhimosis  the  prepuce  has  been  forcibly  drawn 
back  behind  the  glans,  which  becomes  strangled  by  the  pressure  exercised  by 
the  preputial  orifice,  so  that  the  parts  cannot  be  replaced  in  proper  relation  to 
one  another.  This  accident  principally  occurs  in  boys,  or  in  individuals  who 
have  naturally  a  tight  prepuce,  and  who,  on  uncovering  the  glans,  find  it 
difficult  to  get  this  part  of  the  organ  back.  This  difficulty  is  speedily  and 
greatly  increased  by  the  swelling  from  congestion  that  is  set  up  in  the  con- 
stricted glans. 

Treatment. — This  is  sufficiently  simple.  The  Surgeon  should  fii-st  try  to 
reduce  the  swollen  organ.  He  may  often  succeed  in  doing  this  by  seizing  the 
body  of  the  penis  between  the  index  and  middle  fingers  of  each  hand,  and 
then  endeavouring  to  draw  the  prepuce  forwards,  at  the  same  time  that  he 
compresses  the  glans  between  the  two  thumbs  and  pushes  it  back  (Fig.  !182). 
Should  reduction  not  be  eff'ected  in  this  way,  the  constricted  and  strangu- 
lating preputial  orifice  must  be  divided.  In  doing  this,  the  Surgeon  will 
observe  that  the  glans  is  separated  from  the  body  of  the  penis,  by  a  deep  and 
naiTow  sulcus,  which  is  especially  evident  on  the  upper  part  of  tlie  organ. 
This  sulcus,  which  is  overlapped  on  one  side  by  the  glans,  and  on  the  other 
by  a  fold  of  integument — the  swollen  mucous  layer  of  the  prepuce — corre- 
sponds to  the  inner  margin  of  the  preputial  orifice  ;  and  it  is  by  the  division 
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of  this,  in  which  the  stricture  is  situated,  that  immediate  relief  will  be  given. 
This  operation  may  readily  be  done  by  drawing  the  glans  forwards,  then 
passing  the  point  of  a  narrow-bladed  scalpel  into  the  sulcus  on  the  dorsum  of 
the  penis,  and  making  a  perpendicular  incision  about  one  third  of  an  inch  in 
length  through  the  integuments  at  the  bottom  of  the  groove  directly  across  it 
(Fig.  983).  In  consequence  of  the  great  stretching  of  the  parts,  the  incision 
will  immediately  gape  widely  ;  so  that,  instead  of  being  longitudinal,  it  will 


appear  to  be  transverse ;  and  then  reduction  of  the  glans  may  readily  be 
effected. 

Balanitis. — Inflammation  of  the  prepuce  commonly  occurs  as  the  result 
of  local  irritation  from  want  of  cleanliness,  not  unfrequently  set  up  by  a 
gonorrhoea.  When  confined  to  the  prepuce,  and  constituting  halanitis,  that 
structure  is  much  swollen,  infiltrated,  and  reddened,  and,  while  the  inflamma- 
tion lasts,  continues  in  a  state  of  phimosis.  When  the  mucous  membrane  of 
the  glans  is  affected  as  well,  constituting  Posthitis,  there  is  a  good  deal  of 
irritation  and  smarting,  together  with  muco-purulent  discharge. 

Treatment. — The  disease  requires  to  be  treated  on  ordinary  principles. 
The  continued  application  of  lead  lotion,  with  the  internal  administration  of 
salines,  will  generally  remove  it ;  but  in  many  instances  the  most  efi^ectual 
plan  will  be  found  to  consist  in  rapidly  sweeping  the  inflamed  surfaces  with  a 
stick  of  nitrate  of  silver  passed  down  between  them  on  one  side  of  the  frasnum, 
and  carried  round  to  the  opposite  side.  If  the  patient  is  liable  to  repeated 
attacks,  circumcision  should  be  performed. 

Herpes  of  the  Glans  and  Prepuce  is  characterized  by  the  formation 
of  small  vesicles  or  excoriated  points  upon  the  mucous  membrane  of  this 
region,  attended  by  much  smarting  and  itching,  and  occurring  chiefly  in 
persons  of  a  gouty  habit  of  body,  with  an  irritable  mucous  membrane. 

Treatment. — This  slight  attection  is  often  very  rebellious  to  treatment.  In 
many  instances,  local  means  alone  will  not  suffice  ;  for,  though  i-elief  may  be 
obtained  by  powdering  the  part  with  the  oxide  of  zinc,  or  by  using  slightly 
astringent  and  cooling  lotions,  yet  no  permanent  benefit  will  be  derived  unless 
constitutional  treatment  be  adopted,  modified  according  to  the  circumstances 
of  the  case. 


Fig.  982. — Reduction  of  Paraphimosis. 


P'ig.  983.— Incision  in  Opera- 
tion for  ParaiDliiniosis. 
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Hypertrophy  of  the  Prepuce  occasionally  occuvs  as  the  result  of  chronic 
irritation  or  disease ;  it  is  usually  of  limited  extent,  and  requires  no  special 
treatment ;  but  in  some  instances  it  may  become  so  extensive  as  to  require 
operative  interference.  The  hypertrophy  is  due  to  solid  oedema  of  the  areolar 
tissue  of  the  prepuce  and  of  the  body  of  the  penis,  the  organ  being  greatly 
enlarged  and  becoming  club-shaped.  In  these  cases  circumcision,  with  the 
excision  of  a  V-shaped  piece  from  the  dorsum  of  the  penis,  will  usually  be 
found  to  leave  a  satisfactory  result.  But  a  greater  magnitude  than  this  may 
be  attained.  Thus  Yidal  has  related  and  figured  a  case  that  had  attained  such 

an  enormous  size,  that  the  organ  reached  to  below 
the  knees,  and  was  as  large  as  a  thigh.  This 
monstrous  growth  was  successfully  excised. 

Warts  on  the  penis  have  akeady  been  described. 
They  may  attain  a  very  large  size,  as  in  Fig.  984, 
and  are  best  treated  by  being  snipped  off  with 
curved  scissors. 

Horny  Excrescences  have  been  observed  to 
spring  fi'om  the  glans  penis.  The  most  remarkable 
case  of  this  kind  on  record  is  one  by  Jewett  of 
Connecticut.  It  was  that  of  a  young  man,  in 
whom,  after  operation  for  congenital  phimosis  and 
the  removal  of  warts,  a  horn  grew  from  the  left 
side  of  the  glans  penis,  and  attained  a  size  of  three 
and  a  half  inches  in  length  by  three-fourths  of  an 
inch  in  diameter  at  the  base.  It  could  be  handled 
and  cut  without  pain,  and  the  patient  "was 
accustomed  to  amuse  the  inmates  of  the  ward  by  lighting  the  end  of  the  horn 
and  allowing  it  to  burn."    It  was  excised,  and  did  not  return. 

Persistent  Priapism,  lasting  for  many  days,  is  occasionally  met  with,  as 
the  result  in  most  cases  of  excessive  venery,  and  more  especially  of  violent 
coitus  during  intoxication.  The  erection  of  the  penis  is  not  accompanied  by 
any  sexual  desire,  but  is  attended  with  great  pain,  a  sense  of  weight  about 
the  perinteum,  much  anxiety,  and  constitutional  disturbance.  The  organ  is 
singularly  hard  and  unyielding.  The  pathology  of  this  condition  is  obscure. 
By  some  it  has  been  considered  to  b6  the  result  of  extravasation  of  blood  iuto 
the  corpora  cavernosa  ;  by  others,  to  depend  on  sympathetic  or  reflex  nervous 
irritation.  The  effect  of  treatment  wotild  lead  to  the  inference  that  the 
latter  view  is  correct.  Incisions  into  the  corpora  cavernosa  to  let  out  the 
blood  supposed  to  be  extravasated  have  been  productive  of  no  good,  whilst 
the  erection  has  rapidly  subsided  under  full  doses  of  bromide  of  potassium. 

Gangrene  of  the  Penis. — Sloughing  of  the  integuments  of  the  penis,  to 
a  greater  or  lesser  extent,  not  unfrequently  occurs  in  persons  of  broken  consti- 
tution as  the  result  of  inflammatory  phimosis,  simple  or  gonorrhoeal  (Fig.  981) ; 
or  in  consequence  of  the  invasion  of  syphilitic  phagcdajna,  nnd  indeed  the 
glans  and  body  of  the  organ  may  often  be  extensively  destroyed  by  the  latter 
cause.    These  various  forms  of  the  disease  have  already  been  described. 

The  true  idiopathic  cjangrmc  of  the  penis  is,  however,  a  veiy  rare  disease  ; 
and  Demarquay,  who  has  specially  directed  attention  to  it,  finds  but  few 
instances  of  it  in  the  records  of  sui-gery.  It  has  chiefly  been  met  with  in 
people  of  advanced  age  or  of  broken  constitution,  who,  whilst  suflering  from 


Fig.  984.— Warts  on  the  Glans  and 
inner  .surface  of  PrexJuee,  which 
is  slit  up. 
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some  local  affection  of  the  organ,  have  been  attacked  by  acute  febrile  disease, 
such  as  typhoid  or  small-pox,  or  have  become  the  subjects  of  pyjemia.  In 
some  cases  it  is  probably  embolic.  The  disease,  when  affecting  the  body  of 
the  penis,  is  often  fatal— possibly  by  hemorrhage  on  the  separation  of  the 
slough.  When  the  glans  only  is  attacked,  the  prospect  is  better.  But  in 
either  case  mutilation  of  the  organ  to  a  serious  extent  will  result. 

The  Treaiment  of  gangrene  of  the  penis  presents  nothing  special,  with  the 
exception  of  restraining  haemorrhage  by  means  of  the  actual  cauteiy,  and  pre- 
venting or  repairing  loss  of  substance  in  the  urethral  wall,  if  it  be  invaded  by 
the  disease  and  involved  in  the  destruction  resulting. 

Fibrous  Tumour  of  the  Penis. — The  penis  may  be  the  seat  of  fibroid  and 
other  tumours.    The  accompanying  drawing  (Fig.  985)  is  an  illustration  of 


one  springing  from  the  fibrous  tissue  of  the  corpora  cavernosa  which  I  removed 
some  years  ago  from  the  under  surface  of  the  organ. 

Cancer  of  the  Penis. — The  form  of  cancer  met  with  in  the  penis  is 
Squamous  Epithelioma.  It  usually  springs  from  the  sulcus  behind  the  glans 
and  thence  invades  the  neighbouring  portion  of  the  organ.  It  always  com- 
mences in  the  anterior  extremity  of  the  penis,  affecting  the  body  of  the  organ 
only  by  extension  from  the  original  starting  point.  It  appears  in  two  forms, 
either  as  a  flat  tubercle  or  as  a  distinctly  papillary  growth.  When  it  commences 
as  a  tubercle  it  appears  as  a  hard  pale  reddish-white  mass  situated  on  the 
glans  or  between  the  prepuce  and  the  glans.  This  increases  in  size  and 
extends  deeply  into  the  organ.  At  last  a  crack  forms  and  allows  a  serous 
discharge  to  exude  which  usually  becomes  very  fetid.  Ulceration  then  rapidly 
takes  place.  Sometimes  the  disease  appears  to  be  very  distinctly  localized  ; 
but  after  its  removal  it  will  usually  be  found  to  infiltrate  the  organ  for  a  con- 
siderable distance. 

The  papillary  form  at  first  presents  the  appearance  of  ordinary  warts  (Fig. 
986).  It  grows  rapidly,  and  a  deep-seated  indurated  base  can  be  felt  beneath 
it.  Ulceration  soon  sets  in  with  abundant  foul  discharge.  At  first  the  dis- 
tinction from  a  simple  growth  is  not  easy  to  make,  but  the  flat  hard  base 
infiltrating  the  glans  will  usually  indicate  its  nature. 


Fig.  !185.— Fibroid  Tu- 
mour of  the  Penis,  success- 
fully removed. 


Fig.  986.— Warty  Epithelioma 
of  the  Penis. 
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Cancer  of  the  penis  occurring  under  a  long  foreskin  soon  leads  to  such 
enlargement  of  the  glans  that  the  prepuce  cannot  be  drawn  back.  It  then 
causes  a  globular  enlargement  over  which  the  skin  of  the  prepuce  is  tightly 
stretched,  and  a  foul  serous  discharge  often  tinged  with  blood  escapes  from 
the  orifice.  Finally  the  distended  foreskin  may  give  way  and  the  fungating 
cancerous  growth  project  through  an  ulcerating  aperture  in  it.  The  glands 
in  the  groin  are  early  alFected. 

Causes. — It  has  been  supposed  and  with  some  show  of  reason,  that  con- 
genital phimosis  predisposes  to  the  affection ;  probably  by  confining  the 
secretions,  and  thus  keeping  up  irritation  of  the  part.  Hey  found  that,  of  12 
patients  with  this  disease  who  came  under  his  observation,  9  had  congenital 
phimosis  ;  and  Travers  states  that  Jews,  who  are  circumcised,  are  seldom 
subject  to  this  aflfection.  But  as  they  are  a  limited  commimity  in  this  country, 
and  as  the  disease  is  rare,  we  cannot  draw  any  conclusive  inference  from  this 
observation.  It  is,  however,  very  probable  that  the  papillary  form  of  the 
disease  often  arises  from  the  local  irritation  resulting  from  the  accumulation 
of  the  secretion  under  a  long  foreskin.  The  nodular  form  of  the  affection, 
however,  may  occur  ft'equently  in  individuals  who  have  not  suffered  from  this 
source  of  irritation  ;  of  this  I  have  seen  several  instances. 

Diagnosis. — Epithelioma  of  the  penis  requires  to  be  diagnosed  horn  fungoid 
ivarts.  This  may  usually  be  done  by  comparing  the  indurated  state  of  the 
malignant  with  the  soft  and  lax  condition  of  the  non-mahgnant  affection. 
From  chancrous  induration  of  the  glaiis,  the  history  of  the  case  and  the  way 
in  which  it  is  influenced  by  treatment  will  enable  the  Surgeon  to  make  the 
diagnosis. 

Treatment. — The  treatment  of  cancer  of  the  penis  wdll  vary  according  to 
the  nature  and  extent  of  the  malignant  affection.  If  the  growth  is  limited  in 
extent  and  especially  if  it  is  papillary  in  form  the  Surgeon  may,  if  he  see  the 
case  early,  content  himself  with  dissecting  off  the  affected  patch.  Should  the 
growth  be  more  extensive  and  extend  deeply  into  the  substance  of  the  penis 
the  treatment  must  be  conducted  on  the  principles  that  guide  us  in  the 
management  of  malignant  affections  wherever  situated  ;  viz.,  to  remove  the 
diseased  organ  at  as  early  a  stage  as  possible,  whilst  the  aflfection  is  localized, 
before  the  glands  are  imphcated  and  the  constitution  poisoned.  In  the  penis 
this  may  readily  be  done  by  an  operation  that  is  simple  in  its  execution  and 
nearly  devoid  of  danger.  In  many  cases  a  return  may  take  place,  and  that 
speedily,  either  in  the  part  itself  or  in  the  neighbouring  lymphatic  glands; 
yet,  even  if  this  occur,  it  is  clearly  the  duty  of  the  Surgeon  to  rid  the  patient 
of  a  loathsome  disease,  and  to  put  him  in  a  state  of  comparative  comfort  for 
some  time  ;  the  more  so,  as  there  is  reason  to  believe  that,  in  some  instances, 
the  disease  may  be  entirely  extirpated  from  the  system,  evincing  no  tendency 
to  return.  Indeed,  I  believe  that  amputation  of  the  penis  for  cancer  is  more 
successful  in  its  results  than  is  the  extirpation  of  malignant  growths  from 
most  other  situations.  In  some  of  Key's  cases,  which  continued  under  his 
observation,  there  was  no  recun-ence  of  the  disease  for  several  years.  I  have 
seen  several  patients  who,  after  a  lapse  of  six  or  eight  years,  have  continued 
fi'ee  fi'om  a  recurrence  of  the  disease  ;  and  I  have  also  seen  a  gentleman  who 
had  his  penis  amputated  for  cancer  more  than  twenty-five  years  ago,  and  in 
whom  no  return  has  taken  place.  The  fact  is,  that  we  sec  and  hear  of  those 
cases  in  which  a  recuiTence  takes  place  ;  but  those  patients  who  remain  free 


AMPUTATION  OF  PENIS. 


from  a  return  of  the  affection  do  not  divulge  their  infirmity  ;  and  it  is 
exceedingly  rare  in  hospital  practice  to  find  a  patient  come  back  with  recurrent 
cancer  in  the  stump  of  the  penis,  which  he  would  certainly  do  if  relapse  took 
place.  In  those  cases  in  which  the  operation  is  not  successful,  it  has  usually 
been  delayed  too  long,  the  disease  having  already  implicated  the  lymphatic 
glands  in  the  groin,  and  thus  contaminated  the  patient's  constitution. 

Amputation  of  the  Penis  is  best  performed  with  the  knife,  though  the 
ecraseur  may  be  used  if  preferred.    The  operation  should  always  be  performed 
towards  the  root  of  the  organ,  so  as  to  be  well  clear  of  the  disease.  Before 
proceeding  to  operate  means  must  be  taken  to  restrain  undue  haemorrhage. 
This  is  best  done  by  tying  a  narrow  tape  tightly  round  the  root  of  the  penis, 
or  by  encircling  this  part  by  Clover's  tourniquet  (Fig.  977),  applied  as  in 
circumcision,  only  nearer  to  the  pubes  and  more  tightly.    The  operation  may 
be  done  in  various  ways,  but  the  following  is  perhaps  as  efficient  as  any.  The 
penis  being  drawn  well  forwards  a  circular  incision  is  made  round  it  with  a 
bistoury  dividing  the  skin  only.    The  corpora  cavernosa  are  then  cut  carefully 
through  from  the  dorsal  aspect,  care  being  taken  not  to  wound  the  corpus 
spongiosum.    If  necessary  a  full-sized  catheter  may  be  introduced  to  define 
more  clearly  the  limits  of  the  urethra.    The  part  of  the  penis  beyond  the 
section  of  the  corpora  cavernosa  being  drawn  well  forwards  no  difficulty  will 
be  found  in  separating  these  from  the  corpus  spongiosum.   Finally  the  corpus 
spongiosum  is  cut  through  half  to  three  quarters  of  an  inch  nearer  the  glans 
than  the  incision  through  the  corpora  cavernosa.    The  bleeding  is  then 
arrested.    There  are  usually  five  arteries  requiring  ligature  :  the  dorsales 
penis,  one  in  each  corpus  cavernosum,  and  one  in  the  septum.    In  securing 
these,  trouble  is  not  unfrequently  experienced  in  consequence  of  the  retrac- 
tion of  the  stump  that  is  left.    The  danger  of  heemon-hage  scarcely  exists  if 
the  tape  or  the  tourniquet  have  been  properly  applied  before  the  operation,  as 
every  artery  should  be  secured  before  the  compression  is  taken  off.  The 
projecting  urethra  is  then  slit  up  with  a  pair  of  scissors  along  the  dorsal 
aspect.    It  is  then  spread  out  and  attached  by  catgut  sutures  to  the  skin 
below  and  to  the  corpora  cavernosa  above.    In  this  way  the  contraction  of 
the  urethral  orifice,  which  is  often  a  most  serious  source  of  inconvenience  and 
even  of  danger  to  the  patient  after  amputation  of  the  penis,  may  with  cer- 
tainty be  prevented.    Hilton,  who  first  pointed  out  the  necessity  of  providing 
against  this  accident,  recommended  that  the  urethra  should  be  slit  along  its 
under  aspect,  but  if  this  be  done  the  urine  is  directed  downwards  between  the 
legs  during  micturition,  while  if  the  slit  be  made  towards  the  dorsal  aspect  it 
is  often  projected  somewhat  forwards,  and  the  patient  can  thus  make  water 
with  less  inconvenience.    In  performing  the  operation  care  must  be  taken 
that  the  skin  isnot  dragged  too  much  forwards,  lest  sufficient  covering  be  not  left. 
After  the  operation  is  finished  the  cut  spongy  tissue  should  be  wiped  over 
with  a  solution  of  chloride  of  zinc  (gr.  40  to  sj.),  and  the  stump  must  be 
covered  with  a  piece  of  lint  moistened  in  boracic  acid  or  some  other  antiseptic. 
After  passing  water  the  parts  must  bo  well  bathed  with  some  antiseptic  solu- 
tion.   In  this  way  septic  infection,  which  may  readily  occur  in  so  spongy  and 
vascular  an  organ,  may  be  prevented. 

If  the  amputation  be  performed  too  high  up  infiltration  of  urine  may  take 
place  into  the  scrotum,  and  to  prevent  this,  it  may  be  safer  to  introduce  an 
elastic  catheter  after  the  operation,  and  leave  it  in  for  a  few. days. 
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When  the  ecraseur  is  used  it  is  better  to  divide  the  skin  and  the  corpus 
spongiosum  with  the  knife,  the  corpora  cavernosa  only  being  cut  through  by 
the  wire.  There  is,  however,  little  if  any  advantage  to  be  gained  by  the  use 
of  this  instrument,  unless  there  is  any  special  reason  for  avoiding  loss  of 
blood,  as  haemorrhage  is  not  usually  a  serious  trouble  in  the  operation. 

If  the  glands  in  the  groin  are  distinctly,  but  not  too  greatly,  enlarged,  an 
attempt  should  be  made  to  remove  them  at  the  same  time  as  the  amputation 
of  the  penis  is  performed. 

In  a  case  extending  too  far  back  to  allow  the  performance  of  the  ordinary 
operation,  Pearce  Gould  successfully  removed  the  disease  by  dividing  the 
scrotum  and  dissecting  away  the  whole  organ  as  far  back  as  the  crura,  leaving 
an  opening  in  the  perinseum  through  which  the  patient  subsequently  passed 
water.  This  operation  has  since  been  repeated  in  many  cases  with  success. 
It  has  been  recommended  to  remove  the  testes  at  the  same  time,  as  they  are 
somewhat  in  the  way  during  mictm'ition,  but  this  seems  hardly  necessary. 

If  after  amputation  of  the  penis  much  inconvenience  arises  from  the  urine 
being  passed  downwards  between  the  legs,  it  may  best  be  avoided  by  following 
Ambrose  Park's  advice  of  adapting  a  funnel,  which  may  be  made  of  metal, 
or  ivory,  to  the  pubes  over  the  stump,  and  thus  carrying  the  urine  clear  of  the 
person. 

Other  Tumours  besides  cancer  are  occasionally  met  with  in  the  penis.  I 

have  seen  Cysts  and  Nccvi  situated  under  the  prepuce  ;  and  Fibrous  Tumour 
may  occur  in  the  corpora  cavernosa.  Such  morbid  growths  if  small  can 
readily  be  removed  without  injury  to  the  rest  of  the  organ  ;  if  large,  they 
may  necessitate  its  amputation. 

DISEASES    OP    a?HE  SCBOTUM. 

Inflammatory  (Edema  of  the  scrotum  is  an  erysipelatous  inflammation  of 
this  region,  and  derives  its  chief  peculiarity  from  the  circumstance  of  its  giving 
rise  to  great  effusion  into  and  swelling  of  the  areolar  tissue  of  this  part  and  of 
the  penis,  with  a  tendency  to  the  rapid  formation  of  slough  in  it,  by  which  the 
integument  may  likewise  become  affected  to  such  an  extent  that  the  testes 
and  cords  become  denuded.  This  disease  usually  originates  from  some 
local  source  of  irritation,  as  fissures,  cracks,  or  urinary  extravasation  (p.  952, 
Vol.  I.).  There  is  a  peculiar  and  specific  form  of  "  inflammatory  oedema  "  of 
the  scrotum  and  penis,  which  is  apt  to  occur  as  a  sequence  of  small-pox  and 
scarlet  fever.  In  this  form  of  the  disease  rapid  and  extensive  infiltration  of 
the  parts  occurs,  with  a  tendency  to  speedy  gangrenous  disorganization  of  the 
areolar  tissue  and  skin  covering  the  organs  of  generation. 

Treatment. — This  consists  in  elevating  the  scrotum,  fomenting  it  well,  and  . 
making  early  and  free  incisions  into  it,  particularly  at  the  posterior  and 
dependent  parts  of  the  scrotum  and  penis,  with  the  view  of  relieving  the 
tension  to  which  the  tissue  is  subjected  by  the  ciTusion  into  its  meshes,  and  thus 
preventing  the  liability  to  slough.  Should  this  occur,  the  case  must  be  treated 
on  ordinary  principles,  when  cicatrization  will  speedily  ensue,  however  exten- 
sive the  denudation  of  parts  may  be.  The  constitutional  management  nnist 
always  be  conducted  in  accordance  with  those  principles  laid  down  in  the  first 
division  of  this  work,  and  with  sijccial  attention  to  the  maintenance  of  the 
patient's  strength. 
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Hypertrophy  of  the  Scrotum  seldom  occurs  in  this  country,  though 
Listen  once  had  occasion  to  remove  such  a  mass,  weighing  44  lbs. ;  but  in  some 
tropical  regions,  particularly  India  and  China,  it  is  of  frequent  occurrence,  and 
may  go  on  until  it  attains  an  enormous  bulk,  forming  a  tumour  nearly  as  large 
as  the  trunk,  and  perhaps  weighing  70  or  80  lbs.,  or  even,  as  in  one  case 
recorded  by  Larrey,  200  lbs.  These  enormous  growths  are  of  simple  character, 
and  constitute  the  disease  termed  Elcjplmntiasis  Arabum  of  the.  scroium.  (See 
Vol.  L,  p.  1013.)  Fig.  987  represents  a  tumour  of  this  kind,  weighing  40  lbs., 
which  was  successfully  removed  by  Rogers  of  the  Mauritius.  It  is  taken  from 
a  photograph  of  the  case,  kindly  sent  to  me  by  that  gentleman. 

Treatment. — Tumours  of  this  kind  necessarily  require  extirpation.  In 
performing  this  operation,  two  points  imperatively  demand  attention.  The 


Fig.  9S7. — Elephantiasis  of  the  Scrotum. 


first  is  the  avoidance  of  hEemorrhage,  which  in  so  vascular  a  region  might 
easily  be  fatal.    The  other  is  the  preservation  of  the  penis  and  testes. 

The  avoidance  of  haemorrhage  may  be  effected  by  various  methods,  which 
may  be  employed  singly  or  combined.  The  loss  of  blood  may  be  greatly 
diminished  by  position,  as  originally  advocated  by  O'Ferrall  in  1844,  the 
patient  lying  on  his  back  and  having  the  tumour  raised  above  the  level  of  the 
body  for  an  hour  before  the  operation.  The  tumour  may  at  the  same  time  be 
bandaged  so  as  to  compress  its  vessels,  and  thus  empty  them.  This  method 
does  not  affect  the  proximal  haemorrhage,  which  may  be  prevented  by  one 
of  the  following  methods  : — 1.  The  application  of  the  aortic  compressor  ; 
2.  Esmarch's  bandage  ;  3.  The  application  of  a  screw-compressor  to  the  root 
of  the  tumour.    Either  of  these  methods  may  be  conjoined  with  position. 

The  use  of  the  compressor  is  especially  advocated  by  Dr.  Turner,  a  medical 
missionary  at  Samoa,  who  has  had  vast  experience  in  this  operation,  havino- 
removed  no  fewer  than  138  of  these  tumours.  The  clamp  used  by  Dr.  Turner 
consists  of  two  parallel  bars  of  sufficient  length,  united  by  two  long  uprio-ht 
screws  worked  by  nuts.  After  the  tumour  has  been  raised  and  emptied  of  its 
blood,  the  compressor  is  applied  to  the  neck  and  screwed  down  tight  when  the 
operation  is  proceeded  with. 
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The  directions  given  by  Dr.  Turner  for  the  safe  performance  of  the  operation 
are  as  follows  : — The  patient  having  been  anassthetized,  the  clamp  applied,  and 
the  tumour  emptied  of  its  blood  by  pressure,  the  clamp  must  be  screwed  home. 
The  tumour,  if  small,  may  then  be  raised  by  the  hands ;  if  large,  two  strong 
hooks  should  be  passed  deeply  into  the  leathery  skin  at  the  bottom,  and  being 
attached  to  a  block  and  tackle  fixed  to  the  ceiling,  the  whole  mass  must  be 
raised  so  that  its  posterior  part  is  brought  into  view.  A  couple  of  skin- 
flaps  about  1\  inch  long  are  then  made  here  at  its  neck.  The  tumour  is  then 
lowered  and  allowed  to  fall  forward.  Two  or  tlu'ee  skin-flaps  are  now  to  be  made 
from  the  front  and  sides  of  the  tumour,  the  front  flap  being  intended  to  cover 
in  the  penis  when  dissected  out ;  one  should  be  of  sufiicient  size  for  this  purpose. 
The  lateral  flaps  are  intended  to  cover  in  the  testes.  The  penis  must  next  be 
sought  for.  In  small  tumours  where  it  lies  superficially,  it  is  easily  found. 
In  larger  ones  where  deeply  buried,  it  is  best  reached  by  slitting  up  the  aperture 
through  which  the  urine  escapes,  going  in  search  of  the  glans  penis,  and 
then  dissecting  out  the  organ,  which  should  be  held  up  against  the  abdomen. 
The  testes  are  now  to  be  sought  for  by  cutting  diagonally,  and  with  finger  and 
knife  they  must  be  cleared  and  the  cords  followed  up.  By  a  few  strokes  of 
the  knife  the  mass  is  now  removed.  A  large  number  of  vessels — from  30  to 
40 — may  require  ligature  in  the  stump ;  they  are  tied  as  the  clamp  is  gradually 
loosened.  The  skin-flaps  are  then  brought  together  over  the  penis  and  testes, 
and  the  wound  treated  on  ordinary  principles.  Some  Surgeons  object  to  the 
formation  of  skin-flaps  with  the  view  of  covering  in  the  penis  and  testes, 
as  tending  to  favour  recurrence  of  the  disease.  But  as  Dr.  Turner  very  truly 
remarks,  the  skin  on  the  neck  of  the  tumour  is  generally  healthy,  being  merely 
dragged  down  from  the  parts  above  the  scrotum. 

Epithelioma  occasionally  afifects  the  scrotum ;  and,  as  it  occui's  principally 
in  chimney-sweepers,  it  has  been  appropriately  enough  termed  GMmncij- 
sweeper's  Cancer.  This  afifection  appears  to  arise  from  the  irritation  of  the 
soot  lodging  in  the  folds  of  the  scrotum  (See  Vol.  I.,  p.  1048).  It  com- 
monly commences  as  a  tubercle  or  wart,  which  after  a  time  cracks  or 
ulcerates,  presenting  the  ordinary  characters  of  a  cancerous  ulceration.  It 
rapidly  spreads,  involving  at  last  the  greater  part  of  the  scrotum,  and  ]icrhaps 
invading  the  testis.  After  a  time,  the  inguinal  and  pelvic  glands  will  be 
afi'ected  ;  and  the  patient,  if  deprived  of  his  covering  of  soot,  will  be  found  to 
be  cachectic-looking. 

The  Treatment  consists  in  excising  widely  the  diseased  ]-)ortion  of  the 
scrotum,  pro\  i(led  the  inguinal  glands  be  not  involved,  or  the  patient's  consti- 
tution poisoned.  The  disease  has  a  great  tendency  to  return,  and  it  is  seldom 
that  the  patient  long  escapes  with  life  when  once  he  has  been  affected  by  it. 
This  disease  is  much  less  common  now  than  it  was  formerly,  when  "climbing- 
boys"  were  employed  instead  of  machinery  for  the  sweeping  of  chimne3's. 
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MALPOSITION    OP    THE  TESTIS. 

The  testes  are,  in  the  foetus,  lumbar  organs  lying  below  the  kidneys,  and  in 
the  normal  condition  descend  into  the  scrotum  a  short  time  before  birth. 
From  some  arrest  of  development,  this  descent  maybe  retarded  on  one  or  both 
sides  ;  and  in  other  instances  it  is  never  completed.  An  undescended  testis 
may  continue  to  lie  within  the  cavity  of  the  abdomen  ;  or  it  may  find  its  way 
into  the  internal  ring ;  or  may  become  engaged  in  the  inguinal  canal,  lying 
above  the  external  abdominal  ring,  or  it  may  project  just  beyond  this,  not 
passing  into  the  scrotum.  In  these  several  situations  it  may  remain  quiescent  i 
but  it  may  become  the  seat  of  inflammation  or  of  new  growths,  simple  or 
malignant.  It  may  also,  when  undescended,  as  has  been  stated  at  p.  851, 
Vol.  II.,  become  complicated  with  or  mistaken  for  a  hernia,  and  may  present 
many  diagnostic  difiiculties.  Inflammation  of  the  testis  retained  in  the  canal 
will  be  considered  at  p.  1206.  When  an  undescended  testis  becomes  painful 
or  the  seat  of  structural  disease,  it  may  require  removal  from  the  canal.  The 
testis  may  be  met  with  in  other  abnormal  situations ;  thus  some  time  ago  I 
saw  a  case  in  which  one  of  these  organs  was  situated  in  the  perinaeum,  close 
by  the  anus,  having  apparently  missed  the  scrotum  ;  and  cases  have  occurred 
in  which  they  have  been  met  with  in  the  interior  of  the  pelvis.  The  organ 
may  sometimes  be  turned  hindside  forwards,  being  retroverted,  so  that  the 
epididymis  is  placed  in  front.  In  a  case  of  this  kind  which  I  had  an  oppor- 
tunity of  examining  after  death  many  years  ago,  the  epididymis  and  vas 
deferens  were  considerably  larger  than  natural.  If  a  hydrocele  form  in  such 
a  case,  it  will  be  seated  behind  the  testis. 

There  is  a  very  important  question  connected  with  malposition  of  the 
testis,  viz.  Is  the  organ  when  undescended  prolific  ?  There  is  reason  to 
believe  that  it  is  not.  Such  testes  are  small,  hard,  and  granular  in  structure ; 
and,  when  they  are  examined  under  the  miscroscope,  spermatozoa  are  not 
found  in  them.  When  only  one  testis  is  undescended,  the  other  one,  being 
in  its  proper  position,  carries  on  the  functions  of  the  two  organs  ;  but  when 
both  testes  are  retained  in  the  canal  or  in  the  abdomen,  being  undescended, 
the  individual  who  is  the  subject  of  such  malposition  will  most  probably  be 
sterile.  He  may  have  the  usual  erotic  feelings,  full  power  of  erection,  and  of 
emission  of  a  fluid  ;  but  the  secretion  will  probably  have  no  fecundating  power. 
In  the  event  of  it  being  necessary  to  determine  this  point  with  certainty,  the 
examination  of  a  drop  of  this  fluid  under  the  microscope  will  demonstrate 
the  presence  or  absence  of  spermatozoa,  and  so  decide  it. 

Treatment. — In  most  cases  a  misplaced  testis  calls  for  no  treatment.  In 
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children,  the  application  of  a  horse-shoe  truss  above  it  may  aid  in  its  descent 
when  it  lies  immediately  outside  the  ring,  but  its  effect  is  somewhat  doubtful. 
Any  attempt  to  bring  the  testicle  down  into  the  scrotum  would  be  ineffectual, 
for  in  these  cases  it  will  be  found  that,  although  the  vas  deferens  is  usually 
long  and  lax,  the  vessels  are  too  short  to  allow  of  any  further  displacement  of 
the  gland  downwards.  A  testicle  in  the  groin  may,  however,  be  so  serious  a 
source  of  inconvenience,  as  to  call  for  some  operation  for  its  relief.  This  most 
commonly  arises  when  it  lies  in  the  inguinal  canal.  In  these  cases  the  gland 
may  occasionally  be  forced  into  the  external  ring  and  partly  strangulated, 
causing  intense  pain  till  it  is  reduced.  Under  these  circumstances,  the  ring 
may  be  closed  by  suture,  as  in  the  radical  cure  of  hernia,  or  the  gland  may  be 
removed.  The  latter  is,  perhaps,  the  preferable  operation,  as  being  the  more 
certain. 

When  the  testicle  has  missed  the  scrotum  and  passed  into  the  perinaeum,  it. 
may  be  a  great  source  of  pain  from  the  frequent  injuries  to  which  it  is  exposed 
in  sitting.  As  in  these  cases  the  cord  is  of  sufficient  length,  the  testicle  may 
be  put  into  its  proper  position  without  great  difficulty.  It  must  be  dissected 
out,  and  left  attached  by  the  cord  only.  An  incision  is  then  made  into  the 
scrotum,  the  testicle  placed  in  its  proper  position,  and  secured  by  a  catgut 
stitch.  The  details  of  the  operation  must  necessarily  vary  with  the  abnormal 
position  from  which  the  gland  has  to  be  removed. 

NEUBALaiA   OF    THE  TESTIS. 

A  painful  or  irritable  condition  of  the  testicle  may  occur  without  any  actual 
disease  of  the  organ  ;  the  pain  being  seated  either  in  the  epididymis,  which  is 
the  part  naturally  the  most  tender,  in  the  body  of  the  testis,  or  stretching  along 
the  cord  to  the  loins  and  groins.  It  is  usually  paroxysmal,  and  is  accompanied 
by  great  tenderness,  and  commonly  by  some  fulness  of  the  organ,  which  feels 
soft  and  flaccid  ;  but  it  is  difficult  to  make  a  proper  examination,  on  account 
of  the  agony  that  is  induced  by  touching  the  part.  This  disease  occurs  chiefly 
in  young  men  of  a  nervous  temperament,  and  is  frequently  associated  with 
great  mental  despondency,  often  amounting  to  a  suicidal  tendency. 

The  Causes  are  obscure ;  in  many  cases  the  disease  appears  to  be  connected 
with  a  neuralgic  temperament,  but  in  others  it  is  associated  with  some  dyspeptic 
disorder,  or  maybe  dependent  upon  local  irritation ;  thus  external  piles, or  the 
pressure  of  a  varicocele,  will  often  give  rise  to  it.  In  middle-aged  or  elderly 
men  it  is  often  of  a  gouty  character,  most  commonly  affecting  the  left  testicle. 

The  disease  is  usually  of  a  very  chronic  character.  In  some  instances,  how- 
ever, it  ceases  spontaneously,  after  having  lasted  for  weeks  or  months. 

Treatment. — When  the  neuralgia  is  dependent  upon  constitutional  causes, 
the  treatment  is  extremely  unsatisfactory.  The  administration  of  tonics,  such 
as  iron,  zinc,  or  quinine,  the  local  application  of  sedatives,  as  of  atropine 
ointment  or  the  tincture  of  aconite,  may  be  of  service.  In  other  cases,  cold 
bathing  or  douching  will  be  beneficial ;  and,  in  all,  keeping  the  part  supported 
with  a  suspensory  bandage  will  be  advantageous.  When  it  is  due  to  gout  the 
patient  must  be  treated  for  that  condition.  In  the  event  of  there  being  any 
local  irritation,  that  should  be  removed ;  thus  I  have  known  the  disease  to 
cease  after  the  excision  of  external  piles;  and  when  it  is  connected  with 
varicocele,  proper  measures  must  be  adopted  for  the  relief  of  that  affection. 
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The  application  of  glycerine  and  belladonna  or  of  a  mixture  of  equal  parts 
of  chloral  and  camphor  may  give  relief. 

In  extreme  cases,  Sir  A.  Cooper  recommended  castration  ;  but  such  a  pro- 
ceeding is  altogether  unjustifiable  in  a  disease  that  is  either  constitutional,  or. 
dependent  on  local  causes  which  are  readily  removable. 

INFLAMMATION    OF    THE    TESTIS.  '(^ 

Inflammation  of  the  Testicle,  considering  the  organ  as  a  whole,  may 
be  of  two  distinct  kinds,  varying  as  to  seat  and  as  to  cause.  Thus  it  may  be 
seated  in  the  body  of  the  organ,  constituting  Orchitis  ;  or  the  epididymis  may 
alone  be  affected,  constituting  Epididymitis.  As  to  cause,  it  may  be  rheumatic, 
traumatic,  or  gonorrhoeal,  or  may  occur  as  a  sequela  of  mumps. 

Acute  Inflammation. — The  Seat  of  the  inflammation,  at  the  commence- 
ment of  the  disease,  depends  greatly  upon  the  cause,  which  may  be  in  the 
urinary  passages  or  elsewhere.  Irritation  in  any  part  of  the  urethra,  occa- 
sioned by  the  passage  of  instruments,  by  the  lodgment  of  calculi,  or  by 
gonorrhoeal  inflammation,  usually  causes  the  epididymis  to  be  primarily 
affected,  and  the  body  of  the  organ  to  be  inflamed  in  a  secondary  manner. 
When,  on  the  other  hand,  the  inflammation  comes  on  from  injuries,  blows, 
strains,  or  other  causes  acting  on  the  testis  as  a  whole,  the  body  is  usually 
fii'st  affected.  To  all  this,  however,  exceptions  will  often  occur  ;  and  orchitis 
may  supervene  as  the  result  of  gonorrhoea,  or  epididymitis  from  a  blow.  The 
orchitis  in  such  cases  is  in  all  probability  a  kind  of  constitutional  affection, 
intimately  associated  with  inflammation  of  other  fibrous  tissues,  especially 
with  gonorrhoeal  rheumatism  ;  the  inflammation  of  the  epididymis,  arising 
from  gonorrhcea  or  other  irritation  of  the  urinary  passage,  appearing  to  result 
from  direct  extension  of  the  morbid  process  along  the  vas  deferens. 

Symptoms. — -These  necessarily  vary  to  a  certain  extent,  not  only  according 
as  the  disease  is  of  an  acute  or  of  a  chronic  character,  but  as  it  primarily  affects 
the  body  of  the  testis  or  the  epididymis.  When  it  commences  in  the  latter 
structure,  it  is  the  inferior  globus  that  is  commonly  first  affected  ;  it  becomes 
swollen,  hard,  and  tender.  The  disease  may  be  confined  tliroughout  to  this 
part  ;  but  most  frequently  it  invades  the  whole  of  the  organ,  which  becomes 
uniformly  enlarged  and  somewhat  ovoid  ;  it  is  frequently  accompanied  by  a 
good  deal  of  effusion  into  the  tunica  vaginalis,  then  constituting  the  Acute 
Hydrocele  of  Velpeau,  As  the  inflammation  subsides,  the  different  characters 
presented  by  the  enlargement  of  the  two  constituents  of  the  organ  again 
become  apparent.  The  swelling  is  therefore  due  partly  to  general  enlarge- 
ment of  the  organ,  but  in  some  cases  to  inflammatory  effusion  into  the 
tunica  vaginalis  ;  and  this  exudation  may  either  be  purely  serous  or  partly 
ooagulable. 

The  pain  is  always  very  severe,  with  much  tenderness  and  a  sensation  of 
weight,  and  commonly  extends  up  the  cord  into  the  groin  and  loin.  It  is 
generally  greatest  when  the  body  of  the  testis  is  affected,  owing  probably  to 
the  enveloping  fibrous  tunic  preventing  the  expansion  of  the  organ.  Hence 
it  is  often  spasmodic  and  paroxysmal,  extending  up  the  course  of  the  cord. 
There  are  usually  considerable  swelling  and  redness  of  the  scrotum,  with 
turgescence  of  the  scrotal  veins,  and  a  congested  state  of  the  cord,  with  sharp 
pyrexia,  nausea,  and  perhaps  occasional  vomiting, 
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As  the  disease  subsides,  the  body  of  the  testis  first  resumes  its  normal 
character  and  shape,  the  epididymis  often  continuing  hardened  and  enlarged 
for  a  considerable  period.  In  fact,  the  induration  that  forms  in  the  epidi- 
dymis may  bo  permanent,  implicating  the  whole  or  a  portion  of  its  convo- 
lutions. 

Gosselin  has  shown  that  this  induration  of  the  epididymis  following  inflam- 
mation frequently  causes  complete  obstruction  of  the  canal,  and  if  occurring  on 
both  sides  produces  sterility.  In  19  such  cases  he  found  spermatozoa  absent 
from  the  semen,  and  the  patients  consequently  incapable  of  procreation, 
although  the  appearance  of  the  testes  and  of  their  secretion  was  scarcely  altered, 
and  the  virile  powers  of  the  patients  remained  unimpaired.  Curling  also  men- 
tions several  such  cases,  and  points  out  the  necessity  of  continuing  the  treat- 
ment of  epididymitis  until  the  last  trace  of  induration  has  disappeared.  At  a 
later  period,  treatment  is  almost  useless. 

Subacute  Orchitis  usually  comes  on  with  the  same  symptoms,  though  in 
a  less  marked  form  than  in  the  acute  variety.  The  swelling,  however,  is  con- 
siderable, though  of  a  softer  kind.  When  the  disease  is  chronic,  the  testis 
often  becomes  permanently  enlarged  and  hardened,  assuming  an  oval  shape, 
being  smooth,  heavy,  and  uniformly  expanded,  with  a  sensation  of  weight, 
dragging,  and  severe  pain,  and  a  good  deal  of  tenderness  on  pressure.  This 
form  of  orchitis  occasionally  occurs  in  old  peojDle. 

Orchitis  may  occm*  idiopathically,  without  any  assignable  cause  in  the  way 
of  external  injury  or  local  irritation  in  the  urethi'a  or  prostate.  This  form  of 
the  disease  is  most  common  in  middle-aged  men,  and  more  especially  in  those 
who  are  gouty.  In  fact  the  disease  is  in  all  probability  one  of  the  many  local 
forms  of  gouty  inflammation.  It  is  not  very  acute  iDut  lingering,  liable  to 
recurrence,  and  to  be  followed  either  by  hydrocele  or  chronic  induration  of  the 
epididymis. 

Atrophy  of  the  Testis  as  a  consequence  of  Inflammation  is  more 
liable  to  follow  the  orchitis  of  mumps  in  young  men  above  the  age  of  puberty 
than  any  other  inflammatory  affection  of  the  organ.  It  is  remarkable  how 
rapid  and  how  complete  the  wasting  of  the  testis  wiU  be  in  these  cases. 
A  few  weeks  after  the  subsidence  of  the  inflammation  the  testis  will  bo 
found  to  be  shrunk  away,  so  as  to  form  a  small  soft  mass  not  larger  than  a 
filbert. 

Atrophy  of  the  testis  may  sometimes  gradually  ensue  also  as  a  result 
of  chronic  epididymitis,  and  the  consequent  induration  of  this  structure. 
Strangulation  of  the  vascular  supply  to  the  testis  occurs,  and  the  whole 
organ  at  last  wastes  so  as  to  leave  nothing  but  a  small  hardened  mass  in  the 
scrotum. 

Treatment.— The  treatment  of  Acitleh/  Tnfiamcd  Tcsiiclo,  whetlier  local  or 
constitutional,  is  essentially  antiphlogistic.  The  patient  should  be  kept  in 
bed  with  the  testis  raised  on  a  small  pillow  between  the  thighs,  and  hot  fomen- 
tations diligently  applied.  At  the  same  time  the  swollen  gland  may  be  painted 
with  an  ointment  composed  of  equal  parts  of  glycerine  and  belladonna.  This 
treatment  will  usually  be  found  to  give  the  patient  most  relief  ;  but  if  the 
case  be  seen  very  early,  before  much  swelling  has  taken  place,  the  application 
of  cold  by  means  of  Leiter's  tubes  (Vol.  I,,  p.  204)  or  Otis's  coil  may  some- 
Limes  cufc  the  inflammation  short  and  give  immediate  relief.  Local  blood- 
letting is  often  of  great  service  when  there  is  much  pain.    It  is  best  carried 
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out  by  puncturing  the  veins  of  the  scrotum — a  far  better  method  than  applying 
leeches,  the  bites  of  which  are  apt  to  become  irritated.  This  httle  operation 
may  be  very  eifectually  done  by  directing  the  patient  to  stand  up,  and  to 
foment  the  scrotum  for  a  few  minutes  with  a  hot  sponge,  so  as  to  distend  the 
veins  ;  these  may  then  be  punctured  at  various  points  with  a  fine  lancet,  and 
the  parts  well  fomented  afterwards,  so  as  to  encourage  the  flow  of  blood.  In 
this  way  six  or  eight  ounces  may  be  taken  in  the  course  of  a  few  minutes  ; 
when  enough  has  escaped,  the  further  flow  may  be  arrested  by  laying  the 
patient  down  and  elevating  the  part. 

If  there  be  much  eflFusion  into  the  tunica  vaginalis,  constituting  acute 
hydrocele,  relief  may  be  afforded  by  puncturing  this  sac  with  the  point  of  a 
lancet.  Puncture  of  the  testis  itself,  which  has  been  recommended,  is  a  needless 
and  dangerous  proceeding.  I  have  known  of  a  case  in  which  it  was  followed 
by  abscess  in  the  gland,  ending  in  its  complete  destruction. 

The  Constitutional  Treatmpnt  during  the  acute  stage  consists  in  the  adminis- 
tration of  salines  and  antimony,  with  henbane  in  full  doses,  so  as  to  give  an 
aperient,  a  diaphoretic,  and  a  sedative  together  ;  when  this  begins  to  act,  great 
relief  is  usually  afforded. 

As  the  inflammation  subsides,  the  treatment  must  be  changed.  When  there 
is  merely  sweUing  and  hardness  left,  with  but  little  pain  or  tenderness,  the 
testis  may  advantageously  be  strapped  with  adhesive  plaster,  so  as  to  give  good 
support  and  to  promote  absorption  of  plastic  matter.  Fricke  of  Hamburg  has 
strongly  recommended  strapping  in  the  acute  stage  ;  but  I  cannot  say  that 
I  have  ever  seen  any  advantage  derived  from  it  at  this  period  of  the  disease, 
though  I  have  many  times  seen  it  tried  ;  it  has  usually  appeared  to  me  to 
increase,  sometimes  very  considerably,  the  pain  in  the  part,  and  the  general 
uneasiness. 

In  SuTjacute  Orchitis  much  benefit  is  usually  derived  from  a  short  course 
of  Dover's  powder  and  calomel,  with  early  strapping  of  the  testis.  When  the 
organ  has  become  enlarged  and  indurated,  as  the  result  of  chronic  inflam- 
mation, it  may  be  advantageously  strapped  either  with  simple  plaster,  or  with 
one  composed  of  equal  parts  of  the  emplastrum  ammoniaci  cum  hydrargyro 
and  soap-plaster  ;  mercury  in  smaU  doses,  more  especially  the  bichloride,  being 
continued  for  some  length  of  time,  until  the  inflammatory  products  are  absorbed 
and  the  hardness  disappears. 

In  Strapping  a  Testicle,  the  scrotum  should  be  shaved,  and  then  drawn 
tightly  upwards  on  the  affected  side.    The  Surgeon  should  next  pass  a  long 
strip  of  plaster,  an  inch  broad,  above  the  enlarged  testicle  and  round  the 
corresponding  side  of  the  scrotum,  so  as  to  isolate  it,  as  it  were.    Another  strip 
is  now  passed  from  behind,  in  a  longitudinal  direction,  over  the  lower  end  of 
the  testis,  and  upwards  upon  the  anterior  part  of  the  scrotum  :  and  then,  by  a 
succession  of  horizontal  and  vertical  strips,  neatly  overlapping  and  drawn 
tightly,  the  organ  is  completely  enveloped  and  compressed.    To  be  of  any 
service,  the  strapping  must  be  tightly  and  evenly  applied  ;  but  at  the  same 
time  care  must  be  taken  not  to  strangulate  the  scrotum  by  drawing  down  the 
upper  strips  of  plaster  too  forcibly.    In  a  case  of  syphilitic  disease  of  the 
testis,  in  which  I  was  obliged  to  have  recourse  to  castration,  the  whole  of  the 
side  of  the  scrotum  had  sloughed  away,  leaving  the  testis  exposed  and  f ungat- 
ing, in  consequence  of  the  tight  strapping  which  had  been  employed  before  the 
case  came  into  my  hands. 
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After  the  swelling  has  subsided,  the  patient  must  wear  a  suspensory  bandage 
for  some  months. 

The  Induration  alout  the  JSpididymis,  which  usually  remains  after  epididy- 
mitis, must  be  treated  by  prolonged  counter-irritation  with  tincture  of  iodine, 
or  by  the  application  of  the  iodide  of  lead  or  iodine  ointment.  So  long  as  any 
induration  is  left,  it  is  doubtful  whether  the  secretion  is  able  to  find  its  way 
through  the  thickened  epididymis. 

Abscess,  as  the  result  of  inflammation  of  the  testis,  is  of  rare  occurrence. 
Sometimes  the  scrotum  inflames  at  one  point,  where  fluctuation  becomes  appa- 
rent, with  thinned  skin  and  evident  signs  of  suppuration  ;  a  puncture  should 
here  be  made,  and  the  pus  let  out  as  soon  as  formed.  In  true  abscess  of  the 
testicle  the  pus  forms  under  the  tunica  albuginea,  adhesion  takes  place  between 
the  testis  and  the  scrotum,  the  fibrous  coat  gives  way,  and  the  pus  gets  vent 
externally  through  the  integuments.  Into  the  aperture  that  necessarily  results 
a  portion  of  the  secreting  tissue  of  the  gland  sometimes  projects,  and,  becom- 
ing inflamed,  forms  a  red,  granular,  and  fungous  mass,  protruding  through 
and  overlapping  the  edges  of  the  aperture.  The  treatment  of  this  condition 
will  be  considered  when  we  come  to  speak  of  the  scrofulous  testicle. 

Inflammation  of  the  Testis  in  the  Inguinal  Canal  may  sometimes 
take  place,  even  in  adults,  when  the  organ  has  not  descended  through  the 
external  ring ;  giving  rise  to  a  train  of  somewhat  puzzling  symptoms  which 
closely  resemble  those  of  strangulated  incomplete  hernia ;  with  which,  how- 
ever, it  must  be  borne  in  mind  that  it  may  be  associated  (p.  851,  Vol.  II.). 
On  examination,  a  large  irregular  tumour,  in  some  parts  hard,  in  others  soft, 
very  tender  to  the  touch,  and  occasioning  a  sickening  sensation  when  pressed 
upon,  will  be  found  in  one  of  the  groins,  in  the  situation  of  the  inguinal  canal. 
There  is  usually  a  tendency  to  vomiting  with  some  constipation,  and  colicky 
pains  in  the  abdomen.  On  examining  the  scrotum,  it  will  be  found  that  the 
testis  on  the  affected  side  is  absent ;  and,  on  passing  the  finger  into  the  ex- 
ternal ring,  the  organ  can  be  felt  to  be  lodged  in  the  canal.  In  consequence 
of  the  proximity  of  the  peritoneum  to  the  inflamed  testis,  this  membrane 
occasionally  becomes  involved  in  the  morbid  process  ;  and,  as  the  result  of  the 
constriction  of  the  tendinous  and  aponeurotic  tissues  in  the  situation,  slough- 
ing has  occasionally  occurred.  Either  of  these  conditions  may  lead  to  a  fatal 
termination. 

The  Treatment  should  be  actively  antiphlogistic.  Leeches  must  be  freely 
applied  over  the  part ;  salines  with  antimony  being  at  the  same  time  adminis- 
tered, and  fomentations  diligently  persevered  in. 

Inflammation  and  Abscess  of  the  Cord. — In  some  cases  the  inflam- 
mation of  the  testis  may  extend,  or  the  disease  may,  from  the  first,  be  limited 
to  the  areolar  tissue  of  the  cord,  giving  rise  to  tumefaction,  with  a  good  deal 
of  pain  and  tenderness  along  it,  and  eventually  abscess,  accompanied  by  the 
usual  signs  of  suppuration.  The  Trcatme?it  of  such  a  case  must  be  conducted 
on  ordinary  principles,  early  discharge  for  the  pus  being  secured. 

Chronic  Orchitis  of  a  persistent  character  constitutes  a  distinct  disease  of 
the  testis,  so  closely  allied  to  some  forms  of  tumour  of  this  organ  in  its  cha- 
racter and  pathology,  that  it  will  be  more  convenient  to  consider  it  with  the 
Solid  Enlargements"  of  the  Gland  (p.  1222). 
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HYDBOCELE    AND  HJEMATOCELE. 

By  Hydrocele  is  meant  an  accumulation  of  serous  fluid,  formed  in  connec- 
tion with  the  testis  or  cord.  Most  frequently  the  fluid  occupies  the  sac  of  the 
tunica  vaginalis,  constituting  a  true  dropsy  of  it ;  in  other  instances,  it  appears 
to  be  formed  in  distinct  cysts,  situated  either  in  connection  with  the  testis,  or 
upon  the  cord.  Hence  hydroceles  are  commonly  divided  into  those  that  affect 
the  Tunica  Vaginalis  and  the  Encijsted  variety. 

Hydrocele  of  the  Tunica  Vaginalis,  or  Vaginal  Hydrocele,  may 
occur  as  the  result  of  acute  orchitis  ;  the  inflammation  of  the  testis  causing 
the  effusion  of  a  quantity  of  fluid  into  its  serous  investment  (p.  1203).  This, 
however,  is  not  the  kind  of  hydrocele  that  is  commonly  met  with  ;  the  fluid 
so  poured  out  as  the  result  of  active  inflammation  usually  becoming  absorbed 
as  the  parts  recover  their  normal  condition.  The  true  or  primary  hydrocele 
occurs  as  a  chronic  disease,  without  any  signs  of  inflammation  of  the  testicle, 
or,  at  most,  with  but  slight  tenderness  of  that  organ.  It  is  most  frequently 
met  with  in  individuals  about  the  middle  period  of  life,  commonly  without 
any  evident  exciting  cause,  either  constitutional  or  local.  It  is  very  common 
in  men  who  have  lived  long  in  warm  climates,  and  Sir  J.  Fayrer  considers  it 
in  some  cases  to  have  a  malarial  origin. 

In  young  infants,  hydrocele  is  not  unfrequently  seen,  and  in  them  it  may 
affect  two  forms  :  either  the  ordinary  one,  similar  to  that  which  occurs  in 
adults  in  whom  the  tunica  vaginalis  constitutes  a  closed  sac  filled  with  fluid  ; 
or  a  less  common  variety,  in  which  the  accumulation  of  fluid  in  the  tunica 
vaginalis  communicates,  by  the  persistence  of  a  canal  in  the  funicular  pro- 
longation of  the  peritoneum  investing  the  cord,  with  the  general  cavity  of 
that  membrane.  This  form  of  hydrocele  is  Gongenital :  and  the^  fluid  in  it 
occupies  the  same  position  that  intestine  does  in  a  congenital  hernia.  It  may 
readily  be  recognized  by  the  fluid  being  made  to  flow  back  into  the  general 
peritoneal  cavity,  on  raising  or  squeezing  the  tumour.  But,  although  this 
may  be  considered  to  be  the  true  congenital  form  of  hydrocele  in  infants,  the 
other  variety  of  the  disease  also  occurs  in  them  when  but  a  few  days  old,  and 
very  possibly  even  at  the  time  of  birth. 

Symptoms.— The  symptoms  of  hydrocele  are  tolerably  evident.  The  disease 
begins  with  a  degree  of  swelling  and  weight  about  the  testis ;  the  sweUing  may 
at  first  be  soft,  but  after  a  while  becomes  hard  and  tense  ;  or  it  may  be  so  from 
the  commencement.  There  is  no  impulse  in  it  when  the  patient  coughs. 
Whatever  its  original  condition,  the  tumour  soon  becomes  oval  or  pyriform  in 
shape,  being  narrowed  above,  rounded  and  broad  below ;  it  is  smooth  and 
uniformly  tense  and  hard;  it  usually  fluctuates  distinctly,  but  may  have 
merely  a  semi-elastic  feel.  It  reaches  upwards  along  the  cord,  towards  the 
external  abdominal  ring,  which,  however,  is  rarely  invaded  by  it,  and  the  cord 
is  usually  distinctly  to  be  felt  above  the  upper  limit  of  the  tumour.  Most 
commonly  the  size  varies  from  that  of  a  goose's  egg  to  a  small  cocoa-nut ;  but 
sometimes  it  may  attain  a  considerably  greater  magnitude  than  this,  and  will 
then  cause  much  inconvenience,  as  it  reaches  up  close  to  the  external  ring,  and 
drags  over  the  penis,  causing  that  organ  to  be  buried  in  it,  so  as  to  interfere 
with  micturition.  Gibbon  the  historian  had  an  enormous  hydrocele,  which 
was  tapped  by  Cline,  who  di-ew  off  six  quarts  of  fluid. 

The  most  characteristic  sign  of  hydrocele  is  its  translucency.    This  may 
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always  be  detected  by  the  Surgeon  gi-asping  the  posterior  part  of  the 
tumour  with  one  hand,  so  as  to  put  the  integuments  of  the  fore  part  on 
the  stretch,  then  placing  the  edge  of  the  other  hand  along  the  most  promi- 
nent part  of  the  swelling,  and  having  a  lighted  candle  held  close  behind. 
If  the  walls  of  the  sac  be  thick,  or  the  fluid  dark,  the  transmission  of  light 
through  it  may  not  be  perceived  unless  the  examination  be  conducted  in  a 
darkened  room,  or  it  may  even  become  completely  opaque.  Another  very 
simple  and  efiicient  method  of  determining  the  translucency  is  by  putting  the 
end  of  a  stethoscope  against  the  tumour,  and  looking  down  the  tube  against 
the  light.  It  must  not  be  forgotten  that  in  infants  a  hernia  may  be  translu- 
cent on  account  of  the  thinness  of  the  structures  at  that  age. 

We  have  ah-eady  seen  that  the  ordinary  hydrocele  of  the  tunica  vaginalis 
may  vary  as  to  size  :  it  may  also  differ  as  to  shape  ;  in  some  cases  "being 

globular,  in  others  constricted  in  the  middle, 
or  of  an  hour-glass  shape  (Fig.  988). 

The  quantity  of  liquid  varies  considerably ; 
there  are  usually  from  six  to  twelve  or  twenty 
ounces,  but  I  have  known  a  hydrocele  to 
contain  more  than  one  hundred  and  twenty 
ounces.  The  fluid  is  generally  clear  and 
limpid,  and  of  a  straw  colour.  The  specific 
gravity  is  from  1020  to  1024.  It  contains 
albumen  in  large  quantities,  but  not  quite 
equal  in  amount  to  that  in  pure  blood  serum. 
Fibrinogen  is  abundantly  present,  but  the 
other  constituents  of  fibrin  are  wanting, 
consequently  the  fluid  is  not  spontaneously 
coagulable.  Clotting  can,  however,  be  at 
once  determined  by  the  addition  of  a  little 
blood  serum  containing  white  corpuscles.  In 
very  large  and  old  hydroceles  the  fluid  may 
become  of  a  dark-b'ownish  or  chocolate  hue. 
owing  to  the  admixture  of  disintegrated 
blood  :  and  it  will  then  be  found  to  contain 
flakes  of  cholesterine.  The  sac  is  usually  thin;  but  in  some  old  cases  it 
becomes  thick  and  dense,  lined  by  a  kind  of  false  membrane,  and  divided  by 
septa  or  bands,  occasionally  to  such  an  extent  as  almost  to  separate  it  into 
distinct  compartments.  When  the  sac  is  thick,  and  the  fluid  opaque  and 
turbid,  there  may  be  considerable  difficulty  in  detecting  the  translucency. 

The  testis  is  often  somewhat  enlarged,  especially  about  the  epididymis, 
and  frequently  slightly  tender,  more  particularly  in  the  early  stages  of  the 
complaint.  It  is  almost  invariably  situated  in  the  posterior  part  of  the  sac 
(Fig.  980),  but  may  sometimes  be  found  towards  its  anterior  part.  When  this 
is  the  case,  the  epididymis  will  be  found  turned  towards  the  front,  owing  to 
the  organ  being  retrovcrtcd.  If  the  hydrocele  is  of  any  size  and  tense,  the 
testicle  is  lost  in  it.  Its  situation  can  then  be  recognized  by  the  characteristic 
pain  elicited  by  pressing  on  it,  and  by  the  opacity  of  the  tumour  at  that 
point. 

A  peculiar  form  of  hydrocele  is  occasionally  met  with  which  extends  through 
the  external  abdominal  ring  forming  a  large  tumour  in  the  region  of  the 


Fig.  988.— Double  HydroRcle,  extending 
through  the  external  abdominal  ring 
and  simulating  hernia. 
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inguinal  canal,  between  which  and  the  scrotal  swelling  fluctuation  can  be  felt. 
There  is  in  this  form  a  distinct  impulse  on  coughing.  It  occurs  in  those 
cases  in  which  the  processus  vaginalis  testis  has  been  obliterated  only  at  the 
internal  abdominal  ring,  remaining  patent  below.  Such  cases  are  very  rare 
and  may  resemble  hernia,  but  they  are  easily  distinguished  by  their  trans- 
lucency,  their  irreducibility,  their  absolute  dulness  on  percussion,  and  their 
distinct  fluctuation  (Fig.  988). 

The  Coverings  of  a  hydrocele  are  the  same  as  those  of  the  testis.  Besides 
the  integumental  structures,  aponeurotic  prolongations  from  the  inter- 
columnar  and  cremasteric  fasciae  may  be  traced  over  the  surface  of  the 
.swelling  (Fig.  990). 

Treatment.— The  treatment  of  hydrocele  is  divided  into  the  PalliciUve  and 
Curative.    By  the  Palliative  treatment  the  Surgeon  seeks  simply  to  reheve  the 


Fig.  a89.— Hydrocele  of  tlie  Tunica  Fig.  9i)0.— Dissection  of  a  Hydrocele, 

Vaginalis  laid  open.  sliowing  its  covermgs. 


patient  of  the  annoyance  induced  by  the  bulk  or  weight  of  the  tumour  ;  but 
the  curative  has  for  its  object  the  permanent  removal  of  the  disease. 

The  Palliative  Treatment  consists  in  the  use  of  a  suspensory  baudage  and 
cooling  lotion,  or  in  tapping  with  a  fine  trochar.  These  simple  means,  how- 
ever, will  sometimes  succeed  in  eftbcting  a  radical  cure.  Thus,  in  infants,  it 
will  happen  that  the  application  of  evaporating  and  discutient  lotions  may 
remove  the  effi^sed  fluid  ;  and  indeed  it  is  seldom  that  any  other  plan  of 
treatment  than  this  is  required  in  young  children.  The  best  lotion  for  the 
purpose  consists  of  one  composed  of  5j  of  chloride  of  ammonium,  5j  of  spirits  of 
wine,  and  3viij  of  water  ;  with  this  the  scrotum  should  be  kept  constantly 
wetted  ;  and,  if  there  be  a  communication  with  the  peritoneum,  a  truss  should 
be  applied  over  the  external  ring.  In  adults  it  occasionally  happens  that 
simple  tapping  of  the  tumour  has  effected  a  radical  cure.  Many  years  ago  a 
gentleman  from  Cuba  consulted  me  for  a  small  hydrocele  which  had  been 
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fGi-ming  for  several  mouths  ;  I  tapped  it  with  a  fine  trochar,  and  drew  off  about 
five  ounces  of  fluid.  This  was  followed  by  a  I'adical  cure.  This  case  bears  out 
11^  remark  made  by  Brodie,  that  the  few  instances  in  which  he  had  known 
simple  tapping  to  produce  a  radical  cure  occurred  in  West  Indians.  I  have, 
however,  several  times  seen  hydroceles  disappear  after  ha\'ing  been  tapped  a 
few  times,  without  any  other  treatment,  in  persons  who  had  never  been  in  hot 
climates.  This  simple  operation  is  not,  however,  altogether  free  from  danger  ; 
I  have  known  an  old  man  die  from  inflammatory  oedema  of  the  scrotum 
after  having  been  tapped,  and  tetanus  also  has  followed  this  operation. 
After  tapping,  it  usually  happens  that  the  hydrocele  slowly  forms  again, 
attaining  its  former  bulk  at  the  end  of  about  three  months.  Occasionally  it 
will  be  found  that  the  hydrocele  returns  more  and  more  slowly  after  each 
tapping  ;  so  that,  by  repeating  this  simple  process  at  intervals  of  three,  then 
six,  then  twelve  months,  the  disease  wiU  finally  disappear-.  This  kind  of 
progressive  cure  by  simple  tapping,  I  have  several  times  seen,  chiefly  in  old 
men.  Wlien  a  congenital  hydrocele  has  been  tapped,  the  sac  soon  fills  again 
by  drainage  into  it  from  the  peritoneum  ;  and,  indeed,  in  such  a  case  the  fluid 
of  an  ascites  has  been  di'awn  off  by  tapping  the  tunica  vaginalis. 

In  tapping  a  hydrocele  a  few  precautions  are  necessary,  the  principal  being 


to  avoid  puncturing  one  of  the  scrotal  veins,  or  injui-ing  the  testis.  In  the 
majority  of  cases  the  testis  is  situated  at  the  back  of  the  tumour,  and  is  con- 
sequently altogether  out  of  the  way  of  the  trochar.  Its  situation  should, 
however,  always  be  determined  before  the  operation.  This  may  be  done  by 
pressing  with  the  finger  firmly  on  different  points  of  the  sac  in  succession. 
The  patient  will  usually  be  able  at  once  to  tell  when  the  testicle  is  pressed 
upon  by  the  peculiar  "  testicular  sensation."  The  seat  of  the  gland  may  be 
further  determined  by  the  want  of  trauslucency  at  the  spot  at  which  it  is 
situated. 

The  operation  is  then  performed  as  follows  :— 1.  The  trochar  should  be  well 
washed  in  carbolic  acid  lotion  (1  in  20).  2.  The  patient  should  be  made  to 
lie  down  or  sit  on  a  cliair,  lest  he  become  faint.  3.  The  Surgeon,  then  grasp- 
ing the  hydrocele,  draws  the  scrotum  back  so  as  to  make  the  coverings  on  the 
anterior  part  of  the  tumour  as  thin  and  smooth  as  possible.  4.  He  then  selects 
a  spot  a  little  below  the  middle  of  the  tumour  where  no  blood-vessel  is  visible, 
and  there  taps  the  hydrocele.  5.  Thejtrochar  must  be  held  with  its  handle  in 
the  palm  of  the  hand,  and  the  index  finger  must  be  firmly  pressed  against  the 
side  about  three  quarters  of  an  inch  from  its  point  to  prevent  its  accidentally 


Pig.  991.— Tapping  in  Hydrooelo  : 


o,  Intidduction  of  Trot-har  :  h.  Position  of  Cannula. 
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slipping  in  more  deeply  than  is  intended.  It  should  not  be  thrust  in  with 
a  sudden  plunge— this  is  always  painful  and  startling  to  the  patient— but 
should  be  steadily  pushed  forwards,  the  tumour  at  the  same  time  being  pressed 
against  its  point.  In  this  way  the  operation  is  almost  painless,  especially  if 
care  is  taken  to  avoid  blood-vessels  and  their  accompanying  nerves.  The 
trochar  is  to  be  pushed  in  dkectly  backwards  (Fig.  991,  a),  but  as  soon  as  the 
stylet  is  withdrawn  the  cannula  should  be  inclined  obliquely  upwards,  so  as  to 
avoid  the  chance  of  pressure  against  the  testis  (Fig.  991,  l).  6.  When  all  the 
fluid  has  escaped,  the  cannula  is  slowly  withdrawn,  the  edges  of  the  small  punc- 
ture pressed  together  and  covered  with  a  bit  of  plaster,  or  a  little  cotton-wool 
and  collodion.  A  suspensory  bandage  should  then  be  put  on,  and  rest 
enforced  for  a  few  hours.  The  fluid  sometimes  escapes  with  a  pulsatory 
movement,  apparently  communicated  by  the  arteries  of  the  cord.  If  the 
testicle  have  been  found  in  front,  the  hydrocele  should  be  tapped  at  the  side 
or  behind. 

Before  using  the  trochar,  it  is  well  to  see  that  the  cannula  fits  closely  round 
the  neck  of  the  stylet ;  and,  above  all,  that  the  instrument  has  not  become 
rusty  by  having  been  carelessly  put  aside  after  use  on  a  previous  occasion,  the 
cannula  having  been  put  while  still  wet  on  the  trochar. 

The  Curative  Treatment  has  for  its  object  to  restore  the  lost  balance 
between  secretion  and  absorption,  but  it  is  not  necessary  in  all  cases  to 
obliterate  the  serous  cavity  by  causing  adliesions  between  the  opposite  sides. 
The  means  adopted  for  the  cure  of  hydrocele  are  very  various,  but  may  be 
grouped  in  three  classes  :— 1.  The  injection  of  irritating  fluids  into  the  cavity  ; 
2.  Drainage  ;  and  3.  Partial  excision  of  the  sac. 

In  order  that  the  radical  cure,  in  whichever  way  undertaken,  should  be  safe 
and  eflRcient,  it  is  necessary,  in  the  first  instance,  that  the  disease  should  have 
been  allowed  to  attain  a  chronic  condition,  more  particularly  if  the  hydrocele 
have  been  of  rapid  growth.  In  order  to  prevent  its  attaining  too  large  a  size, 
it  will  be  well  to  adopt  palliative  tapping  once  or  twice  before  attempting  the 
radical  cure.  Care  must  be  taken  to  remove  all  inflammation  and  tenderness 
about  the  testis  also,  before  having  recourse  to  this  means  of  treatment.  If 
attention  be  not  paid  to  this,  recurrence  of  the  hydrocele  will  probably  ensue. 

The  treatment  by  Injection  is  that  which  is  commonly  employed.  It 
consists  in  tapping  the  tumour  in  the  usual  way,  and  then  throwing  a  sufficient 
quantity  of  stimulating  fluid  into  the  tunica  vaginalis  through  the  cannula,  so 
as  to  excite  a  moderate  degree  of  inflammation  in  it.  Port-wine,  or  a  solution 
of  the  sulphate  of  zinc  of  the  strength  of  5i  to  ^xij,  was  formerly  employed, 
but  their  use  has  been  entirely  abandoned  since  the  introduction  of  iodine  for 
the  purpose. 

Injection  of  Iodine. — The  injection  of  tincture  of  iodine,  originally 
introduced  by  Sir  J.  R.  Martin,  whilst  practising  at  Calcutta,  is  commonly 
regarded  as  a  more  certain  and  safer  mode  of  treatment  than  any  other.  Many 
Surgeons  prefer  the  liquor  iodi  to  the  tincture,  believing  it  to  be  more  certain 
in  its  effect.  The  quantity  of  tincture  of  iodine  injected  should  vary  from 
two  drachms  to  half  an  ounce,  according  to  the  size  of  the  tumour.  It  may 
be  used  pure  or  diluted  with  an  equal  quantity  of  water.  After  injection,  the 
Surgeon  should  rub  the  scrotum  gently  over  the  testis,  so  as  to  diffuse  the 
injection  equally  throughout  the  sac.  One  half  the  quantity  thrown  in 
should  then  be  allowed  to  escape,  the  cannula  removed,  and  the  puncture 
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closed  with  a  piece  of  plaster.  The  cannula  used  for  this  purpose  should  be 
made  of  platinum  and  not  of  silver,  which  is  apt  to  become  corroded  and 
made  brittle  by  the  action  of  the  iodine.  A  good  deal  of  inflammation,  with 
fresh  eflPusion  into  the  sac,  wiU  generally  be  set  up,  usually  accompanied  by  sub- 
acute inflammation  of  the  testicle.  This  must  be  treated  as  an  ordinary  attack 
of  orchitis  (p.  1204).  After  the  swelling  has  subsided  a  cure  will  usually  be 
found  to  have  take  place. 

Useful  as  the  iodine-injection  is,  it  sometimes  fails  in  producing  a  radical 
cm-e  of  hydrocele.  This  is  attributable  to  two  causes  :  the  first  is,  that  in 
some  cases  sufficient  inflammation  is  not  set  up  to  induce  that  condition  of  the 
tunica  vaginalis  which  is  necessary  for  a  radical  cure.  It  is  well  known  that, 
when  a  hydrocele  is  radically  cured  by  injection,  it  is  so,  not  by  any  adhesion 
taking  place  between  the  two  opposite  surfaces  of  the  tunica  vaginalis  and  a 
consequent  obliteration  of  its  cavity,  but  by  the  inflammation  that  is  artificially 
induced  exciting  such  a  modification  of  this  membrane  as  to  restore  the  balance 
between  the  secretion  and  absorption  of  the  fluid  by  which  it  is  naturally 
lubricated.  Now,  in  some  cases,  sufficient  inflammation  is  not  induced  by  the 
introduction  of  the  irritating  fluid  to  restore  the  natural  balance  between  these 
two  functions  of  the  membrane  ;  and  the  tunica  vaginalis  gradually  fiUs  again 
after  the  injection,  as  it  would  after  the  simple  operation  of  tapping.  It  occa- 
sionally happens  that  the  patient  may  suffer  excruciating  agony  at  the  time 
of  the  injection,  from  the  contact  of  the  stimulating  fluid  with  the  surface  of 
the  testis,  and  yet  little  or  no  inflammation  may  be  excited.  The  amount  of 
suffering,  therefore,  at  the  time  of  the  operation  is  by  no  means  proportionate 
to  the  amount  of  inflammation  which  follows.  Indeed,  the  reverse  would 
appear  to  be  the  case  in  many  instances  ;  and  I  have  often  observed  that,  in 
those  cases  which  progress  most  steadily  to  a  radical  cure,  there  is  but  a 
moderate  amount  of  pain  at  the  time  of  the  injection. 

There  is  a  second  way  in  which  injections  would  appear  to  fail :  a  consider- 
able amount  of  inflammation  is  excited,  and  effusion  takes  place  into  the  tunica 
vaginalis,  which  in  the  course  of  three  or  four  days  becomes  distended  to,  or 
almost  to,  the  same  size,  that  it  had  previously  to  the  ojicration  ;  but  this 
effused  fluid,  instead  of  being  absorbed  by  the  end  of  the  second  or  third 
week,  remains  unchanged  in  bulk,  or  absorption  goes  on  to  a  certain  point., 
and  then  seems  to  be  arrested  ;  the  tunica  vaginalis  remaining  distended  with 
a  quantity  of  fluid. 

A  third  way  in  which  the  failure  arises,  is  in  consequence  of  the  walls  of  the 
sac  being  so  thickened  that  they  cannot  collapse. 

The  proportion  of  cases  in  which  the  iodine-injection  fails  to  bring  about  a 
radical  cure  of  the  hydi'ocele  is  variously  estimated  by  different  Surgeons. 
Thus  Sir  J.  E.  Martin  states  that  in  India  the  failures  scarcely  amount  to 
1  per  cent.  ;  Velpeau  calculates  them  at  3  per  cent.  I  am  not  aware  that  any 
statistics  of  this  mode  of  treatment  in  this  country  have  been  collected  ;  but 
the  general  opinion  of  Surgeons  would  appear  to  be  decidedly  in  its  favour,  as 
being  the  safest  plan  of  treatment  that  has  yet  becji  introduced.  In  this 
opinion  I  fully  coincide  :  yet  it  is  by  no  means  improbable  that  the  success 
of  the  iodine-injection  in  this  country  would  prove  to  be  not  quite  so  great  as 
is  generally  believed.  I  have  seen  a  considerable  number  of  cases  of  simple 
hydrocele  of  the  tunica  vaginalis,  both  in  hospital  and  in  private  practice,  in 
which  a  radical  cure  had  not  been  effected,  although  recourse  had  been  had  to 
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the  iodine-injection  by  some  of  the  most  carefal  and  skUful  Surgeons  of  the 
day,  as  well  as  by  myself.  It  is  especially  apt  to  fail  in  men  advanced  m 
years.  In  them  there  is  either  not  sufficient  inflammation  excited,  or  it  it 
be,  the  fluid  that  is  as  a  consequence  effused  into  the  tunica  vaginalis  is  not 

re-absorbed.  ,       ^  ^ .  .       ,  _ 

Injection  of  Pure  Carbolic  Acid,  hquefied  by  the  addition  of  10  per 
cent,  of  glycerine,  has  been  recommended  by  Levis  of  Philadelphia.  He 
injects  from  30  to  60  minims  by  means  of  a  large  hypodermic  syringe,  the 
needle  of  which  can  be  used  to  draw  off  the  fluid.  The  treatment  seems  to 
be  very  efficient  and  almost  painless.  In  no  recorded  case  has  it  caused 
carbolic  acid  poisoning  or  other  inconvenience.  Orchitis  is  said  to  be  less 
common  than  after  the  use  of  iodine. 

Drainage  of  the  cavity  may  be  carried  out  in  various  ways.    If  injection 
treatment  failed  it  was  the  custom  formerly  to  introduce  a  seton  composed  of 
silk  threads.    This  at  the  same  time  that  it  drained  the  hydrocele  most 
commonly  set  up  a  certain  degree  of  inflammation  in  the  sac  commonly  ending 
in  suppuration.    The  pus  was  very  apt  to  become  septic  and  the  seton  openings 
being  insufficient  for  the  exit  of  the  discharges  dangerous  inflammation  of  the 
sac  and  scrotum  not  uncommonly  followed.    For  these  reasons  the  use  of  the 
seton  has  been  altogether  abandoned.    Its  place  has  been  taken  by  various 
methods  of  antiseptic  drainage.    The  simplest  of  these  is  the  introduction  of 
a  good  sized  india-rubber  drainage-tube,  with  the  application  of  an  efficient 
antiseptic  dressing.    This,  however,  was  found  frequently  to  fail  to  effect  a 
radical  cure,  the  sac  refilling  after  the  tube  was  removed.    Free  incision  was, 
therefore,  recommended  by  Volkmann.    In  his  operation  the  sac  is  incised 
along  its  anterior  aspect  and  the  fluid  evacuated  and  the  cavity  washed  out 
with'^carbolic  acid  lotion  (1  in  20)  ;  the  tunica  vaginalis  is  then  attached  to 
the  skin  by  a  few  points  of  suture  and  the  parts  dressed  antiseptically.  The 
operation  is  not  followed  by  orchitis  and  the  wound  heals  in  about  two  weeks. 
The  results  have  been  very  satisfactory,  but  relapses  have  occurred  even  after 
this.  Von  Bergmann,  therefore,  in  order  to  prevent  any  possibility  of  recurrence, 
recommended  Excision  of  the  Tunica  Vaginalis  as  completely  as  possible, 
a  proceeding  which,  in  his  hands,  seems  to  have  been  foUowed  by  no  unplea- 
sant consequences.    Kocher  and  Juillard,  however,  advise  that  the  whole  sac 
should  not  be  removed.    They  expose  the  tunica  vaginalis  and  separate  it 
from  the  superficial  coverings  of  the  testicle,  great  care  being  taken  not  to 
injure  the  vas  deferens  or  vessels  which  may  be  spread  out  on  the  sac.  All 
bleeding  being  arrested  the  sac  is  opened  and  as  much  cut  away  as  will  leave 
a  sufficient  covering  for  the  testicle.    The  edges  of  the  sac  are  then  united  by 
catgut  sutures  and  finally  the  wound  in  the  skin  is  united  in  the  same  way. 
Kocher  recommends  no  drainage.    Juillard  drains  the  external  wound.  If 
all  goes  well  no  inflammation  of  the  testicle  or  the  sac  follows  and  the  patient 
is  well  in  eight  days. 

In  hydrocele  of  children  and  infants  Acupuncture  will  often  be  found  to 
effect  a  cure.  The  scrotum  having  been  put  upon  the  stretch,  the  hydrocele 
is  punctured  at  two  or  three  points  with  a  large  darning-needle,  introduced 
slowly  by  being  rotated  between  the  finger  and  thumb.  From  the  punctures 
thus  made  the  serum  slowly  escapes  into  the  cellular  tissue  of  the  scrotum, 
whence  in  two  or  three  days  it  is  absorbed. 

This  mode  of  treatment  will  be  found  also  the  safest  and  most  effectual  in 
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the  hydroceles  of  young  children  in  whom  it  would  be  extremely  dangerous  to 
attempt  a  cure  by  injection  of  iodine.  It  may  always  be  safely  employed  if 
the  application  of  the  lotion  before  mentioned  fails  to  cure  the  disease. 

It  is  not  always  prudent  to  have  recourse  to  the  radical  cure  in  the  treat- 
ment of  hydrocele.  In  persons  advanced  in  years,  or  of  feeble  and  unhealthy 
constitution,  the  inflammation  excited  in  the  tunica  vaginalis  by  any  of  the 
means  just  detailed  may  run  on  to  such  an  extent  as  to  give  rise  to  inflamma- 
tory oedema,  and  even  sloughing  of  the  scrotum,  with  great  danger  to  life. 
In  these  subjects  it  is  much  safer  and  usually  sufficient  to  temporize  with 
the  hydrocele,  and  only  to  tap  as  occasion  arises  from  the  increasing  size  of 
the  swelling. 

Encysted  Hydrocele. — In  this  variety  of  the  disease  the  fluid  does  not 
lie  in  the  tunica  vaginalis,  but  is  contained  in  a  cyst  which  projects  from  the 
sm-face  of  the  epididymis  or  testis,  and  pushes  the  serous  investment  of  the 
gland  before  it. 

These  cysts  are  much  more  frequently  found  connected  with  the  epididymis 

than  with  the  body  of  the  testicle.  Indeed, 
Curling  has  pointed  out  the  fact,  that  small 
pedunculated  cysts  about  the  size  of  cur- 
rants, and  composed  of  a  fine  serous  mem- 
brane, lined  with  tesselated  epithelium,  are 
very  frequently  found  beneath  the  visceral 
tunica  vaginalis  covering  the  epididymis. 
They  are  delicate  in  structure,  contain  a 
clear  limpid  fluid,  and  are  veiy  liable  to 
rupture.  They  are  met  with  at  all  ages 
after  puberty.  According  to  Gosselin,  after 
the  age  of  forty,  they  occurred  in  at  least 
two-thirds  of  the  testes  examined  to  ascer- 

Fig.  992.  —  Spermatozoa  from  Encysted     .    .     , ,    .  o  i 

Hydrocele.  tam  their  presence.    Such  cysts  as  these  may 

remain  stationary,  of  small  size,  undiscernable 
during  life  ;  they  may  rupture  into  the  tunica  vaginalis  ;  or  they  may  enlarge 
and  become  developed  into  tumours  of  considerable  magnitude. 

The  fluid  of  these  cysts  possesses  the  remarkable  characteristic,  discovered 
by  Listen,  of  containing  spermatozoa  (Pig.  992).  Though  spermatozoa  do 
not  always  exist  in  this  fluid,  yet  they  are  usually  met  with,  sometimes  in 
small  quantities,  at  others  so  abundantly  as  to  give  it  a  turbid  or  opalescent 
appearance.  This  admixture  of  spermatozoa  with  the  clear  fluid  of  the  cyst 
is  probably  due,  as  pointed  out  by  Curling,  to  the  accidental  rupture  of  a 
seminal  duct  into  an  already  existing  cyst.  Spermatozoa  have  also,  but  very 
rarely,  been  found  in  the  fluid  of  an  ordinary  hydrocele  of  the  tunica  vagina- 
lis ;  and  then  probably  their  presence  was  due  to  the  rupture  of  one  of  these 
cysts  into  the  tunica  vaginalis.  Hence  their  presence  in  the  fluid  of  hydrocele 
may  in  most  cases  be  considered  as  characteristic  of  the  encysted  variety  of 
the  disease. 

The  Signs  of  encysted  hydrocele  diflfer  in  some  respects  from  those  presented 
by  hydrocele  of  the  tunica  vaginalis.  The  tumour  is  smaller,  more  irregular 
in  shape,  and  does  not  enveloj)  the  testis  completely,  but  is  situated  behind 
and  above  it,  rather  in  connection  with  the  epididymis. 

The  Diagnosis  from  ordinary  hydrocele  of  the  tunica  vaginalis  may  be  made 
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by  observing  :  1.  That  the  testis  is  below  and  in  front,  and  not  covered  in  by 
the  encysted  form  of  the  disease  ;  2.  That  the  tumour  is  more  globular  or 
in-egular,  and  less  pyriform  ;  3.  When  tapped,  the  fluid  will  usually  be  found 
to  be  opalescent. 

The  Treatment  consists  in  injecting  the  sac  with  tincture  of  iodine,  or  m 
incising  the  tumour  and  allowing  it  to  granulate  from  the  bottom.  The  in- 
jection\y  iodine  is  not  so  frequently  successful  in  this  as  in  the  last  variety 
of  the  disease,  but  deserves  a  trial ;  if  it  fail,  incision  of  the  tumour  will 
always  effect  a  cure.  In  encysted  hydrocele,  the  iodine  injection  should  not 
be  so  strong  as  that  which  is  used  for  injecting  the  tunica  vaginalis.  It 
should  be  diluted  with  two  or  three  parts  of  water,  as  it  comes  more  directly 
into  relation  with  the  structure  of  the  testis. 

Hydrocele  of  the  Cord.— This  disease  is  characterized  by  the  presence  of 
a  round  or  oval  tumour,  situated  on  the  cord,  below  or  within  the  inguinal 
canal.  It  is  smooth,  elastic,  and,  if  of  sufficient  size,  may  show  semi-trans- 
parency on  examination  by  transmitted  light.  It  can  be  pushed  up  into  the 
abdomen,  unless  the  testicle  be  drawn  firmly  down  so  as  to  put  the  cord  on 
the  stretch,  when  the  cyst  becomes  fixed.  It  receives  no  impulse  on  coughing, 
and  does  not  alter  in  size  on  being  steadily  compressed.  Occasionally  more 
than  one  cyst  may  be  met  with.  It  appears  to  be  due,  in  some  cases,  to 
imperfect  closure  at  one  or  more  points  of  the  funicular  portion  of  the  tunica 
vaginalis,  and  to  distension  by  fiuid  of  the  unclosed  portions  ;  though  it  is 
possible  that  in  other  instances  it  may  arise  as  a  distinct  cystic  growth, 
possibly  from  the  remains  of  the  Wolfian  body  or  organ  of  Giraldes.  These 
tumours  may  occur  at  all  ages,  but  are  met  with  chiefiy  in  the  young,  and  are 
not  unfrequent  amongst  children.  The  fluid  of  a  hydrocele  of  the  cord  is 
lighter  in  colour  than  that  of  one  of  the  tunica  vaginalis. 

The  Treatment  of  these  cysts  is  best  conducted  by  dissecting  them  out.  If 
simply  punctured  they  speedily  fill  again  ;  injection  of  iodine  is  uncertain  and 
may  give  rise  to  troublesome  inflammation,  and  the  seton  is  very  likely  to  lead 
to  diffuse  suppuration.  In  dissecting  them  out  care  must  be  taken  not  to 
injure  the  constituents  of  the  cord.  If  they  rupture,  and  the  whole  wall 
cannot  be  got  away,  recurrence  is  very  likely  to  occur. 

Diffused  Hydrocele  of  the  Spermatic  Cord  consists  in  the  infiltration 
of  the  cord  with  serous  fluid,  contained  in  rather  distinct  spaces,  and  giving 
rise  to  an  oval  or  oblong  irregular  circumscribed  tumour,  extending  below  and 
into  the  inguinal  canal.  The  Treatment  consists  in  the  application  of  blisters, 
or  of  counter-irritant  plasters.  Should  the  disease  prove  very  troublesome, 
an  incision  might  be  made  down  to  and  into  the  swelling,  so  as  to  let  out  the- 
fiuid  and  allow  the  cyst  to  become  consolidated. 

Hsematocele. — By  Hcp.matocele  is  meant  an  accumulation  of  blood  in  the 
tunica  vaginalis,  distending  that  sac,  and  compressing  the  testis.  It  is  of  two 
kinds.  Traumatic  and  Spontaneous.  The  Traumatic  is  the  most  common 
form,  usually  arising  from  a  blow  on  or  a  squeeze  of  the  testis,  by  which 
one  of  the  veins  ramifying  on  the  surface  of  the  gland  is  ruptured,  and 
blood  is  poured  into  the  tunica  vaginalis.  It  may  arise  also  in  tapping  a 
hydrocele,  from  the  point  of  the  trochar  being  pushed  too  directly  backwards 
and  puncturing  the  testis,  or  wounding  a  vessel  in  the  cord,  or  occasionally 
from  a  blow  upon  a  hydrocele.  Spontaneous  Hcrmatocele  is  a  disease  of  rare 
occurrence,  arising  apparently  from  the  rupture  of  an  enlarged  spermatic  vein 
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into  the  tunica  vaginalis.  It  attains  a  larger  size,  and  is  altogether  a  more 
formidable  alFection,  than  the  traumatic  h£ematocele. 

Characters. — In  whatever  way  occurring,  a  hsematocele  slowly  but  gradu- 
ally increases  until  it  attains  about  the  size  of  a  duck's  egg,  or  even  that 
of  a  cocoa-nut.  It  is  seldom  that  it  becomes  larger  than  this  ;  but  cases 
ai-e  recorded  in  which  the  tumour  has  attained  an  enormous  magnitude. 
I  once  operated  in  a  case  in  which  a  spontaneous  hgematocele  had  existed  for 
six  years  ;  it  was  as  large  as  a  good-sized  melon,  and  contained,  besides  about 
a  quart  of  dark  thin  blood,  a  handful  of  partially  decolorized  and  tough  filirin, 
the  greater  portion  of  which  was  firmly  adherent  to  the  inside  of  the  greatly 
thickened  tunica  vaginalis  in  filamentary  and  laminated  masses,  with  here  and 
there  nodules  interspersed.  The  whole  of  the  interior  of  the  tunica  vaginalis 
closely  resembled  an  anem-ismal  sac. 

The  fluid  contained  in  the  hgematocele,  when  the  disease  is  recent,  consists 
of  pure  blood.  The  blood  so  effused  will  continue  fluid  for  years  ;  but  at  last 
it  may  decompose  and  set  up  fatal  inflammatory  mischief;  in  some  rare 
instances  the  tumour  becomes  partly  solidified  by  the  deposit  of  masses  of 
fibrinous  coagulum  lining  the  interior  of  the  tunica  vaginalis,  which  are 
sometimes  decolorized  and  arranged,  as  in  the  case  just  referred  to  and  in  one 
recorded  by  Bowman,  in  a  laminated  manner,  like  the  contents  of  an  aneu- 
rismal  sac.  When  the  hematocele  is  of  old  standing,  changes  take  place  both 
in  the  effused  blood  and  in  the  sac.  The  blood  in  old  hematoceles  becomes 
at  first  dark  and  treacly.  As  chemical  changes  advance  further  it  becomes 
converted  into  a  dirty-brownish  fluid,  full  of  shreds  of  partly  decolorized 
fibrin  and  crystals  of  cholesterine.  The  tunica  vaginalis  becomes  thickened 
and  indurated,  and  in  exceptional  cases  may  undergo  calcification.  This 
change  I  found  in  a  patient  whose  disorganized  testis  I  removed  for  a 
hematocele  of  nearly  forty  years'  standing. 

Symptoms.— These  are  generally  sufficiently  obvious.  The  occurrence  of 
the  tumour  subsequently  to  a  blow,  strain,  or  injury  when  traumatic,  its 
gradual  increase  in  size,  its  somewhat  heavy  but  semi-elastic  or  obscurely 
fluctuating  feel,  and  the  absence  of  translucency,  form  the  most  important 
signs.  Its  shape  is  somewhat  uncertain.  When  recent  it  may  have  the 
pyriform  shape  of  a  hydrocele,  but  an  old  hematocele  is  always  more  or  less 
oval  or  rounded  in  form  and  smooth  on  the  surface,  and  thus  comes  closely  to 
resemble  a  solid  tumour.  Except  in  very  old  cases,  in  which  atrophy  of  the 
testicle  from  pressure  has  occurred,  the  peculiar  "  testicular  sensation  "  will  be 
perceived  by  the  patient  if  the  site  of  the  gland  is  pressed  upon. 

Diagnosis. — Hematocele  may  be  mistaken  for  hydrocele,  hernia,  and  other 
scrotal  swellings.  The  mode  of  distinguishing  it  will  be  described  at  the  end 
of  this  chapter,  with  the  diagnosis  of  scrotal  tumours  in  general.  It  is  most 
fref|uently  confounded  with  solid  tumours  of  the  testicle  ;  and  upon  this  fact 
is  founded  the  excellent  rule  of  practice  never  to  remove  a  doubtful  tumour  of 
the  testis  without  first  ascertaining,  by  an  incision  into  its  substance,  that  it 
is  not  a  hematocele. 

Treatment. — This  must  vary  with  the  size  and  duration  of  the  tumour. 
When  it  is  small  and  recent,  and  has  fluid  contents,  the  Surgeon  may  try  the 
eftect  of  tapping  it ;  it  is  possible  that,  after  the  evacuation  of  the  blood, 
closure  and  obliteration  of  the  tunica  vaginalis  will  take  place.  This  happened 
in  a  case  under  my  care,  in  which,  though  the  disease  had  existed  for  three 


lIuEMATOCELE   OF  CORD. 


'  1 2:r7 


years,  a  complete  cure  followed  the  operation  of  tapping.  Such  simple  treat- 
ment as  this,  however,  cannot  be  depended  upon  ;  and  it  usually  becomes 
necessary  to  lay  the  sac  open,  treat  the  wound  antiseptically,  and  to  cause  it  to 
contract  and  to  granulate  from  the  bottom,  when  the  obliteration  of  the  cavity 
of  the  tunica  vaginalis  necessarily  results.  If  the  tumour  were  of  very  large 
size,  and  the  tunica  vaginalis  much  thickened,  hardened,  and  parchment-like, 
with  adherent  and  laminated  fibrin,  castration  might  possibly  be  required. 
In  the  instance  to  which  I  have  abeady  referred,  and  which  is  represented  in 
Fig.  993,  this  was  rendered  necessary  in  conse- 
quence of  these  conditions,  and  was  successfully 
done. 

Hematocele  of  the  Spermatic  Cord  has 

been  observed  by  Pott,  Curhng,  Bowman,  and 
others  :  it  is  a  rare  disease,  and  usually  occurs  in 
the  form  of  a  tumour  of  considerable  magnitude, 
suddenly  arising  after  a  strain  or  some  violent 
exertion,  giving  rise  to  rupture  of  a  varicose 
spermatic  vein.  It  commences  in  the  inguinal 
canal,  and  thence  extends  downwards  along  the 
course  of  the  cord,  through  the  abdominal  ring 
into  the  scrotum  ;  but  it  does  not  surround  or    Kg.  'j<)3.— Hiumatoceie  witii  tiiicic- 

,,.        1-1  T_j?ij.i!  J        ened  Tunica  Vaginalis  and  ail- 

implicate  the  testis,  which  can  be  felt  free  and      iierent  Fibrin, 
movable  at  its  lowest  part.    On  incising  such  a 

tumour  as  this,  a  quantity  of  blood,  partly  fluid  and  partly  coagulated,  has 
been  found,  sometimes  contained  in  a  cavity  occasioned  by  the  laceration  and 
separation  of  the  tissues  of  the  cord  and  scrotum.  The  most  remarkable 
case  of  this  kind  on  record  is  one  related  by  Bowman,  in  which  the  tumour, 
after  existing  for  ten  years,  had  attained  so  enormous  a  size,  that  it  reached 
to  the  patella,  and  was  so  heavy  as  to  require  both  hands  and  a  considerable 
effort  to  raise  it  fi'om  its  bed.  In  this  case,  death  appears  to  have  resulted 
from  decomposition  of  the  contents  of  the  tumour. 

Diagnosis.— In  its  early  stages,  haematocele  of  the  cord  would  run  consider- 
able risk  of  being  confounded  with  an  inguinal  hernia.  The  more  diffused 
character  of  the  swelling,  however,  its  regular  feel,  its  semi-fluctuating  sen- 
sation, and  the  impossibihty  of  reduction,  might  enable  the  diagnosis  to  be 
made  (p.  842,  Yol.  II.).  Haematocele  of  the  cord  may  always  be  distinguished 
from  an  accumulation  of  hlood  in  the  tunica  vaginalis,  by  the  testicle  not  being 
implicated  in  the  former  case,  but  surrounded  by  the  fluid  in  the  latter. 

The  Treatment  of  this  disease  must  in  the  earlier  stages  be  of  a  palliative 
kind  ;  consisting  in  rest,  support  of  the  tumour,  and  the  application  of  evapo- 
rating lotions,  Care  should  be  taken  not  to  incise  it  at  this  period,  lest  the 
loss  of  blood  from  the  ruptured  vein,  after  the  evacuation  of  the  contents  of 
the  tumour,  become  uncontrollable.  In  one  instance  I  have  known  fatal 
consequences  from  this  cause  ensue  in  half  an  hour  after  making  an  incision 
into  the  tumour  and  turning  out  the  coagula.  When,  however,  the  disease 
has  reached  a  chronic  stage,  and  is  no  longer  increasing,  it  may  be  incised  ;  and 
its  contents  being  turned  out,  the  cavity  may  be  allowed  to  granulate. 


II. 
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VABICOCELE 

Varix,  or  Enlargement  of  the  Spermatic  Veins,  is  a  disease  that  is 
commonly  met  with  from  the  age  of  puberty  to  about  the  thirtieth  year,  seldom 
commenciug  later  than  this.  It  usually  occurs  in  feeble  individuals  having  the 
scrotum  lax  and  pendulous  ;  and  in  some  cases  appears  to  have  been  brought 
on  by  venereal  excesses.  The  spermatic  veins,  extending  as  they  do  from 
opposite  the  lumbar  vertebrse  to  the  plexus  pampiniformis,  which  constitutes 
tlae  base  of  the  pyramidal  tumour  formed  by  a  fully  developed  varicocele, 
are  necessarily  subject  to  considerable  tension  from  the  weight  of  so  long 
a  column  of  blood  as  that  contained  within  them,  to  which  they  may  yield, 
becoming  much  dilated  and  tortuous.  The  left  spermatic  vein  is  far  more 
frequently  affected  than  the  right  ;  owing  probably  to  its  compression  by 
feculent  accumulations  iu  the  sigmoid  flexure  of  the  colon.  The  theoiy  that 
there  is  an  obstacle  at  its  mouth,  occasioned  by  its  pouring  its  contents  into 
the  left  renal  vein,  at  right  angles  to  the  current  of  blood  flowing  through 
that  vessel  into  the  vena  cava  is  probably  altogether  erroneous.  The  right 
spermatic  veins  are  rarely  affected  ;  and  never,  I  believe,  without  those  on  the 
left  side  participating  in  the  disease.  In  these  cases  of  double  varicocele,  the 
left  is  almost  invariably  the  more  seriously  affected  ;  but  I  have  seen  exceptions 
to  this  in  one  or  two  instances,  in  which  the  veins  on  the  right  side  formed  the 
larger  tumour. 

Symptoms. — The  symptoms  of  varicocele  consist  of  a  tumour  of  pyramidal 
shape,  having  a  soft  knotted  or  knobbed  feel,  owing  to  the  irregularly  swollen 
and  convoluted  condition  of  the  veins,  with  its  base  upon  the  testis  and  the 
apex  stretcliing  up  to  the  external  ring.  The  swelling  increases  when  the 
patient  stands  up,  if  he  take  a  deep  inspiration,  cough,  or  make  any  violent 
exertion.  Its  size  varies  from  slight  fulness  of  the  veins  to  a  large  mass, 
several  inches  in  circumference  at  the  base.  When  the  patient  lies  down,  it 
goes  up  to  a  certain  extent,  but  immediately  returns  to  its  former  magnitude 
when  he  stands  up.  It  is  attended  by  a  sensation  of  weight  and  sometimes  or 
pain,  which  is  occasionally  very  acute,  of  a  severe  and  neuralgic  character, 
even  in  the  scrotum,  the  groins,  and  the  loins,  more  particularly  when  the 
tumour  is  unsupported.  This  pain  is  greatly  increased  on  the  patient  walking 
or  riding  ;  so  much  so,  that  in  some  cases  he  is  almost  debarred  from  taking 
iiecessary  exercise,  and  is  prevented  from  following  any  active  occupation. 
Debihty  of  the  generative  organs,  with  a  tendency  to  seminal  emissions  and 
much  mental  depression,  frequently  accompanies  varicocele.  Atropliy  of  the 
testicle  is  sometimes  found  associated  with  varicocele,  and  is  believed  to  be 
dependent  upon  it.  Rupture  of  one  of  the  dilated  veins  may  occur  from  external 
injury,  giving  rise  to  an  enormous  extravasation  of  blood  into  the  areolar 
tissue  of  the  scrotum.  Of  this  Pott  relates  a  case.  I  have  known  tlic 
accident  to  be  attended  with  fatal  consequences.  A  man  who,  to  use  his  own 
expression,  "had  been  romping  with  his  wife,"  received  a  lilow  on  a  varicocele, 
when  an  enormous  extravasation  of  blood  rapidly  formed  in  the  scrotum  and 
the  cord,  for  which  he  was  admitted  into  the  Hospital.  The  tumour  was 
incised,  and  large  masses  of  coagula  were  turned  out.  The  patient  shortly 
after,  in  the  absence  of  assistance,  suddenly  became  faint  and  died  of  venous 
haemon-hage.  The  bleeding  was  found  to  have  proceeded  from  a  ruptured 
spermatic  vein. 
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Diagnosis. — The  diagnosis  of  varicocele  is  always  sufficiently  easy  ;  its 
peculiar  convoluted  feel,  its  broad  base  and  narrow  apex,  the  manner  in  which 
it  goes  up  when  the  patient  lies  down,  and  returns  again  when  he  stands  up, 
are  sufficient  to  distinguish  it  from  all  other  scrotal  tumours.  From  inguinal 
hernia  the  disease  may  be  distinguished  by  attention  to  the  test  described 
at  p.  843,  Vol.  II. 

Treatment. — The  treatment  of  varicocele  must  be  conducted  with  reference 
to  the  severity  of  the  symptoms  occasioned  by  it,  and  to  the  extent  of  the 
disease.  When,  as  is  usually  the  case,  it  gives  rise  to  but  slight  inconvenience, 
palliative  treatment  is  fully  sufficient ;  but  if,  as  occasionally  happens,  the 
disease  be  a  source  of  very  intense  suffering,  or  tend  to  the  induction  of 
atrophy  of  the  testis,  or  to  generative  debility,  with  much  mental  disquietude 
or  hypochondriasis,  then  the  Surgeon  may  feel  disposed  to  endeavour  to  cure 
the  varicocele  radically. 

The  Palliative  Treatment  of  varicocele  resolves  itself  into  means  of 
various  kinds,  having  for  their  object  the  support  of  the  testis  and  the 
diminution  of  the  length,  and  of  the  consequent  pressure,  of  the  column  of 
blood.  This  is  usually  most  conveniently  done  by  supporting  the  scrotum  in 
a  well-made  suspensory  bandage  ;  or  pressure  may  be  made  upon  the  part,  as 
well  as  support  given,  by  enclosing  the  testis  in  an  elastic  bag.  In  other 
cases,  support  may  be  afforded  by  drawing  the  lower  portion  of  the  scrotum 
on  the  affected  side  through  a  ring  made  of  soft  metal,  covered  with  leather, 
or  better  still,  through  a  small  vulcanized  india-rubber  ring,  so  as  to  shorten 
the  cord.  And,  with  the  same  object,  excision  of  the  lower  portion  of  the 
scrotum  has  been  recommended  ;  so  that,  by  the  contraction  of  the  cicatrix, 
the  testis  may  be  pressed  up  against  the  ring,  and  the  cord  thus  shortened. 
This  plan,  however,  is  somewhat  severe  ;  and  though  it  might  be  attended  by 
temporary  benefit,  the  advantage  accruing  is  not  likely  to  be  very  continuous. 
The  pressure  of  the  pad  of  a  truss  on  the  spermatic  cord,  as  it  issues  from  the 
external  ring,  will  break  the  length  of  the  column  of  blood  in  its  veins,  and 
might  thus  be  of  service.  But  many  patients  cannot  bear  the  irksome 
pressure  of  the  instrument  ;  moreover,  it  must  be  remembered  that  it  will 
at  the  same  time  obstruct  the  return  of  blood,  and  consequently  in  all 
probability  do  as  much  harm  as  good.  In  addition  to  these  mechanical  means, 
the  part  may  be  braced  by  cold  douching,  sea-bathing,  and  the  general 
strength  improved  by  the  administration  of  iron. 

The  Radical  Cure  of  Varicocele  consists  in  the  obliteration  of  tlie 
enlarged  veins,  on  the  same  principle  that  guides  us  in  the  management  of 
varix  in  other  situations. 

The  circumstances  for  which  operation  may  be  and  has  been  practised  in 
this  disease  can  be  arranged  in  the  following  categories  : — 

1.  When  the  existence  of  a  varicocele  disqualifies  the  sufferer  from  admission 
into  the  pul)lic  services,  there  is,  in  my  opinion,  a  perfectly  legitimate  reason 
for  operating.  One  of  the  cases  in  which  I  have  effected  a  radical  cure  was 
that  of  a  man  in  the  prime  of  life,  who,  wishing  to  enlist  in  the  Marines,  was 
refused  solely  on  the  ground  of  having  a  small  varicocele.  This  I  cured  by 
operation,  and  the  man  afterwards  entered  the  service. 

2.  In  some  cases,  the  presence  of  a  varicocele  of  inordinate  size  causes  u 
distressing  sense  of  Avcight  and  pain  in  the  loins  and  groins,  and  often 
inability  to  stand  or  walk  for  any  length  of  time.    Here,  when  the  patient  is 
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in  continual  discomfort,  or  more  or  less  prevented  from  pursuing  his  ordinary 
avocations,  it  is  perfectly  justifiable  to  resort  to  operation, 

3.  When  atrophy  of  the  testicle  is  a  consequence  of  the  pressure  of  the  blood 
in  the  veins,  an  operation  may  be  performed. 

4.  Cases  not  uncommonly  occur  where  the  pressure  of  the  enlarged  veins  on 
the  spermatic  nerve  produces  repeated  attacks  of  spermatorrhoea.  These 
cases  are,  however,  more  frequently  met  with  out  of  hospitals,  than  in 
individuals  of  the  class  who  apply  to  such  institutions  for  relief.  In  fact, 
young  men  of  the  more  highly  educated  classes  are  very  subject  to  varicocele, 
especially  those  who  habitually  lead  a  sedentary  and  studious  life,  as,  for 
instance,  young  clergymen  and  lawyers.  In  these  persons  a  peculiarly 
hypochondriacal  state  is  brought  on  by  the  tendency  of  the  mind  to  dwell 
on  the  condition  of  the  genital  organs,  and  the  patient  is  constantly  fidgeting 
about  the  local  and  tangible  disease  he  observes  in  them. 

The  radical  cure  of  this  condition  may  be  produced  by  exciting  inflammatory 
thrombosis  of  the  spermatic  veins,  through  an  application  of  the  same  prin- 
ciple which  sets  up  that  process  in  the  veins  of  the  lower  extremity.  There 


Fig.  994. — Iron  Pin  for  Treatment  of  Varicocele. 

are  several  different  ways  of  doing  this  ;  but  some  are  very  objectionalile.  The 
twisted  suture,  as  applied  to  the  veins  of  the  leg,  induces  too  great  imtation 
in  the  scrotum,  and  there  its  introduction  is  often  followed  by  violent 


Fig.  995.— Split  Needle  tliveaded  with  Silver  Wire. 


inflammation  or  sloughing,  or  by  an  opening  up  of  the  areolar  tissue  of  the 
scrotum  with  oedema,  and  even  purulent  infiltration.  It  is  better,  I  think, 
not  to  use  this  method  here  ;  indeed  I  have  twice,  in  the  practice  of  others, 
seen  it  followed  by  death.  The  plan  I  adopted  for  many  years  is  that 
suggested  by  Vidal  de  Cassis,  and  is  as  follows.  The  vas  deferens, 
readily  distinguished  by  its  round  cord-like  feel,  is  first  separated  from 
the  veins,  and  entrusted  to  an  assistant ;  next,  an  iron  pin  bored  witli  a 
hole  at  each  end  (Fig.  994),  is  passed  between  the  vas  and  the  veins,  and 
brought  out  at  the  point  of  perforation,  the  scrotum  being  first  notched  with  a 
scalpel  ;  then  a  silver  wire,  threaded  on  a  needle  so  constructed  that  the  wire 
shall  follow  it  without  catching  (Fig.  995),  is  passed  in  at  the  aperture  of  entry 
of  the  pin,  and  carried  between  the  integument  of  the  scrotum  and  the  veins, 
the  wire  being  brought  out  at  the  second  puncture  (Fig.  996).  Each  end  of 
the  wire  is  now  passed  through  the  corresponding  hole  of  the  pin,  which  is 
twisted  round  and  round  repeatedly,  each  turn  causing  the  wire  to  be  rolled 
around  the  pin,  and  so  tightened,  till  the  veins  are  firmly  compressed  between 
the  pin  behind  and  the  loop  of  wire  in  front  (Fig.  997).  By  this  means  the 
scrotum  is  quite  free  and  uncompressed,  and  there  is  no  danger  of  exciting 
inflammation  or  oedema.  The  wire  should  be  tightened  from  day  to  day,  as 
it  causes  ulceration  in  the  veins,  until  it  has  completely  cut  through,  which 
results,  usually,  in  about  a  week  or  ton  days.  Meanwhile,  there  is  much  inflam- 
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mation  around  the  veins  ;  this  finally  contracts  and  obliterates  their  channels. 
This  method  produces  an  effectual  and  permanent  cure  (Fig.  998). 

Of  late,  I  have  been  in  the  habit  of  employing  a  simpler  method.  I  separate 
the  vas  deferens  in  the  usual  way,  and  then  make  a  small  incision,  about  half 
an  inch  long,  in  the  front  and  back  of  the  scrotum  :  afterwards  I  pass  a  needle 
armed  with  silver  wire,  as  before  described,  between  the  vas  and  the  veins. 


Fig.  996.— Vidal's  Operation  for  Vavioocelo  :  Fig.  99T.--Wire  twisted  and  Veins  rolled  up. 

Needles  and  Wire  ajiplied. 

bringing  it  out  behind  ;  I  then  return  the  needle,  but  this  time  carrying  it 
in  front,  between  the  veins  and  the  skin  ;  and  thus  the  veins  are  included  iu 
a  loop  of  wire,  without  implicating  the  scrotum.  The  loop  is  then  tightly 
twisted  together,  so  as  to  constrict  the  enclosed  vessels.  This  plan  has  a 
similar  effect  to  that  of  the  wire  and  pin  combined  ;  by  repeated  tightenings 


Fig.  99S. — Vidal's  Operation  :  Apjiearance  of  Needle  and  Wire  when  removed. 

the  wire  gradually  effects  a  passage  by  ulceration  through  the  veins,  which  are 
obliterated  by  the  same  process. 

It  has  been  objected  to  this  and  similar  operations,  that  atrophy  of  the 
testis  may  take  place,  from  the  spermatic  artery  being  included  together  with 
the  veins.  Experience  shows  that  there  is  no  risk  of  this.  Even  if  the  sper- 
matic artery  were  obliterated,  the  artery  of  the  vas  deferens,  the  cremasteric, 
and  other  branches,  would  enlarge  and  take  its  place.  In  most  cases,  however, 
it  probably  escapes,  being  held  out  of  the  way  with  the  vas  deferens,  but  obser- 
vations on  the  dead  body  show  that  this  does  not  always  occur. 

Rince  the  introduction  of  the  antiseptic  treatment  of  wounds  the  risk  of 
pyaemia  following  ligature  of  a  vein  is  so  completely  abolished  that  the  opera- 
tion of  exposing  the  enlarged  veins  and  tying  them  may  be  safely  undertaken. 
It  is  thus  performed.  A  small  incision,  one  inch  in  length,  is  made  over  the 
spermatic  cord,  commencing  about  one  inch  below  the  external  abdominal 
ring.  The  skin  and  superficial  fascia  are  then  dissected  carefully  through, 
until  the  cord  is  exposed.  An  assistant  then  grasps  the  cord  immediately 
above  and  below  the  incision,  and  squeezes  it  forwards  till  it  projects  from  the 
wound.  The  veins  are  then  isolated,  and  a  double  ligature  of  carbolized  catgut 
or  silk  is.  passed  under  each  by  means  of  an  aneurism-needle.    The  veins  arc 
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then  divided  between  the  ligatures,  which  are  cut  short,  and  dropped  into  the 
wound.  If  the  incision  is  made  liigh  enough  up,  two  or  three  veins  at  most 
will  require  hgature.  The  wound  is  then  closed  by  a  single  stitch,  and  an 
absorbent  antiseptic  dressing  is  applied.  No  drainage  is  required  in  ordinary 
cases,  and  the  dressing  may  be  left  unchanged  for  a  week,  at  the  end  of  which 
time  the  small  wound  will  usually  be  found  to  have  united  by  the  first  in- 
tention. The  operation  has  the  great  advantage  of  causing  no  pain  during 
the  after-treatment,  and  it  is  certainly  as  safe  as  any  other.  It  has  been 
performed  in  a  large  number  of  cases  in  University  College  Hospital  with 
the  best  results.  Pearce  Gould  has  also  operated  successfully  on  a  considerable 
number  of  cases,  by  dividing  the  veins  with  a  galvanic  cautery,  the  wire  being 
passed  round  them  from  a  small  puncture  in  the  skin. 

SOLID   ENLAEGEMENTS    OB"    THE  TESTIS. 

All  solid  enlargements  of  the  testicle  vpere  formerly  classed  together  under 
the  generic  term  of  Sarcocele ;  and  when  they  were  conjoined  with  fluid 
accumulations  in  the  tunica  vaginalis,  they  were  termed  Hydro-sarcocele. 
The  term  is  of  little  use  ;  but  so  long  as  it  is  understood  that  it  means  no 
more  than  a  solid  enlargement  of  the  testicle,  there  is  no  harm  in  using  it. 
Solid  enlargements  of  the  testicle  may  be  divided  into  the  Simple,  the  Syphi- 
litic, the  Tubercular,  and  the  true  Tumours  of  the  Testicle. 

Chronic  Orchitis  or  Simple  Sarcocele  is  a  chronic  enlargement  of  the 
testis  resulting  fi-om  inflammatory  mischief  in  the  organ  not  arising  from 
syphihs  or  tubercle.  Such  cases  are  undoubtedly  rare.  Our  increased  know- 
ledge of  both  tubercle  and  syphilis  has  taught  us  that  the  great  majority  of 
cases  formerly  classed  as  simple  sarcocele  are  really  due  to  one  of  these  two 
causes.  Still,  excluding  all  such  cases,  a  residue  is  left  to  which  the  name  of 
simple  orchitis  may  be  applied. 

Causes. — Chronic  orchitis  may  be  a  consequence  of  acute  inflammation  from 
any  cause.  It  also  arises  from  blows  or  squeezes  in  old  people.  Most  com- 
monly it  is  associated  with  some  disease  of  the  urinary  organs,  such  as  stricture 
or  chronic  enlargement  of  the  prostate.  In  other  cases  it  may  be  associated 
with  rheumatism  or  gout. 

Symptoms. — The  testicle  feels  hard,  smooth,  solid,  though  perhaps  slightly 
elastic  at  points  ;  it  is  ovoid  in  shape,  and  usually  about  as  large  as  a  duck's 
egg.  It  is  heavy  and  but  slightly  painful,  and,  except  in  very  old  cases,  the 
peculiar  sensation  felt  on  squeezing  a  testicle  is  present.  The  cord  is  usually 
somewhat  thickened,  and,  as  well  as  the  groin,  is  the  seat  of  pain  of  a  dragging 
character.  The  tunica  vaginalis  occasionally  contains  serous  fluid  lying  in 
front  of  and  obscuring  the  testis.  The  scrotum  is  always  healthy,  and  almost 
invariably  one  testicle  only  is  aflected. 

Occasionally  simple  chronic  inflammation  may  terminate  in  suppuration, 
giving  i-iso  to  abscess  of  the  testicle.  In  these  circimistauces,  a  part  of 
the  indurated  testicle  softens  and  becomes  prominent,  the  skin  becomes  red, 
shining  and  thinned,  and  adhesions  form  between  it  and  the  gland  beneath. 
At  last  the  abscess  bursts,  and  through  the  aperture  a  fungus  (hernia  testis, 
or  henign  fungus  of  the  testicle)  speedily  protrudes,  whicli  grows  somo- 
tiracs  slowly,  sometimes  rapidly,  perhaps  attaining  a  very  considerable  size 
(Fig.  998).    As  the  fungus  increases,  the  organ  appears  to  atrophy,  but  in 
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reality  is  pressed  out  of  the  scrotum  and  merges  into  the  fungus.  This  fungus 
is  not  a  new  growth,  but  is  composed  of  the  tubuli  testis  and  inflammatory 
products.  It  is  in  the  form  of  a  pale-reddish  yeUow  granular  mass.  If  small 
and  firm,  it  may  become  a  very  chronic  complaint  ;  but  if  large,  rapidly  grow- 
ing, and  loose-textured,  it  speedily  destroys  the  secreting  structure  of  the 
testis,  leaving  nothing  but  a  thickened  epididymis  and  a  contracted  and 
shrunl^en  tunica  albuginea.  It  is,  however,  surprising  how  long  the  functions 
of  this  organ  will  continue,  though  its  tissue  is  in  a  great  measure  destroyed, 
and  its  structure  traversed  by  suppurating  fistula.  In  other  cases  no  fungus 
appears,  but  a  fistulous  track  may  be  left,  leading  to  an  imperfectly  drained 
cavity  surrounded  by  indurated  tissue,  and  this  may  remain  unhealed  tor 

months  or  even  years.    Occasionally,  instead  of  bursting  nnd  giving  rise  to 

fungus,  the  abscess  may  become  surrounded  by 

dense  fibroid  tissue  and  remain  stationary,  and 

this  dense  wall  has  been  known  to  calcify. 

Structure. — On  making  a  section  of  a  testicle 

affected  with  simple  chronic  inflammation,  the 

tunica  vaginalis  will  be  found  to  be  more  or  less 

adherent,  and  perhaps  separated  from  the  tunica 

albuginea  in  parts  by  small  collections  of  fluid. 

The  tunica  albuginea  is  thickened,  often  presenting 

on  its  external  surface  a  series  of  firm,  glistening 

layers.    The  septa  of  the  testis  are  seen  to  be 

thickened,  rendering  the  whole  organ  hard  and 

firm,  and  giving  it  a  bluish-grey  appearance. 

The  microscope  shows  that  the  chronic  inflam- 
mation chiefly  affects  the  intertubular  fibrous 

tissue,  but  in  many  cases  this  is  accompanied  by  catarrhal  overgi-owth  of  the 
epithelium. 

Prognosis. — Simple  chronic  orchitis  usually  terminates  in  recovery,  but  the 
organ  may  be  left  somewhat  enlarged  and  indurated,  or  in  other  cases  it  may 
undergo  atrophy  as  the  inflammatory  products  become  absorbed. 

Treatment. — Strapping  and  the  administration  of  an  alterative  course  of 
perchloride  of  mercury  may  be  tried.  If  the  organ  do  not  diminish  in  size  by 
these  means,  or  if  it  be  a  source  of  much  inconvenience  to  the  patient,  it 
must  be  removed.  If  accompanied  by  hydrocele  the  tunica  vaginalis  must  be 
tapped,  but  on  no  account  should  injection  of  iodine  be  resorted  to.  If 
abscesses  form,  they  must  be  opened.  When  a  fungus  has  protruded,  means 
must  be  taken  to  repress  or  remove  this,  lest  it  go  on  to  complete  destruction 
of  the  testis.  If  it  be  of  small  size,  the  best  plan  will  be  to  sprinkle  it  with 
iodoform,  and  to  strap  it  tightly  down  with  a  piece  of  lint  and  strapping.  If 
it  be  larger,  it  may  be  shaved  off,  and  the  cut  surface  then  dressed  with  some 
antiseptic  application  ;  care  being  taken  during  cicatrization  to  repress  the 
granulations  below  the  level  of  the  surrounding  integument  by  strapping  and 
pressure.  Syme  recommended  that  the  pressure  should  be  effected  by  the 
integument  of  the  part ;  an  elliptical  incision  being  made  round  the  fungus 
and  the  edges  of  the  opening  in  the  skin  through  which  it  protrudes  pared 
away,  the  scrotal  integuments  are  freely  separated  by  dissection  from  their 
subjacent  connexions,  and  brought  together  over  the  protruding  mass  and 
secured  by  sutures.    This  operation  I  have  practised  with  success.  Should 


Fig.  999.  — Hernia  Testis. 
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the  fungus  be  of  very  large  size,  so  as  to  include  Mnthin  itself  the  whole  or 
greater  part  of  the  structure  of  the  testis,  it  may  not  be  possible  to  save  any 
of  that  organ  ;  and  in  these  circumstances  it  is  better  to  remove  the  whole 
gland  ;  if  left  it  could  never  be  of  any  service,  and  would  continue  slowly  to 
suppurate. 

Tubercular  Testicle,  Scrofulous  Testicle,  or  Tubercular  Sar- 
cocele. — This  disease,  although  occasionally  met  with  in  individuals  appa- 
rently strong  and  healthy,  usually  occurs  in  those  of  a  feeble  or  cachectic 
constitution,  most  frequently  in  early  manhood,  but  occasionally  in  advanced 
life  or  childhood,  and,  although  often  associated  with  phthisis,  may  occur 
without  any  evidence  of  tubercle  in  other  organs.  It  is  very  common  to  find 
both  glands  affected,  but  the  disease  is  usually  more  advanced  in  one  than  in 
the  other.  In  some  cases  it  arises  apparently  as  a  sequence  of  gonorrhoeal 
epididymitis,  or  there  may  be  a  history  of  some  injury  to  the  testicle.  The 
disease  almost  invariably  commences  in  the  epididymis,  either  at  the  globus 

major  or  minor,  which  becomes  swollen,  indurated, 
and  slightly  tender.    As  it  progi-esses,  it  spreads 
upwards  along  the  vas  deferens  until  it  may  reach 
the  prostate  and  vesiculse  seminales,  and  forwards 
through  the  corpus  Highmori  into  the  body  of  the 
testis.    In  some  rare  cases,  it  is  said  to  commence 
in  the  body  of  the  gland.    The  progress  of  the 
disease  is  usually  slow,  but  it  may  go  on  rapidly 
to  almost  complete  destruction  of  the  testis.  In 
a  well-marked  case  the  following  conditions  will  be 
found.    The  testicle  is  moderately  enlarged,  but  on 
examination  this  enlargement  will  be  found  to  be 
chiefly  in  the  epididymis,  which  can  be  felt  as  an 
irregular,  craggy,  nodulated  mass,  half  surrounding 
the  body  of  the  gland  in  the  form  of  a  crescent 
situated  at  its  posterior  aspect  (Fig.  1000).    In  the 
hard  mass,  which  often  considerably  exceeds  the 
body  of  the  gland  in  bulk,  spots  of  softening  may  be 
felt.    The  gland  itself  may  seem  soft  and  natural,  or  a  nodule  or  two  may  be 
felt  in  its  substance.    The  affection  is  not  as  a  rule  complicated  by  hydrocele, 
and  in  the  earlier  stages  the  scrotum  is  unaffected.     The  spermatic  cord 
wiU  usually  present  no  general  thickening,  but  the  vas  deferens  is  enlarged. 
Instead  of  feeling  like  a  piece  of  whipcord  between  the  fingers  it  may  be 
as  large  as  a  quill.    If  the  disease  have  extended  to  the  vesiculse  seminales, 
these  can  be  felt  enlarged  and  hardened  by  introducing  the  finger  into  the 
rectum.    There  is  little  or  no  pain,  and  on  squeezing  the  gland  the  ordinary 
sensations  will  be  perceived  by  the  patient  except  in  a  very  advanced  stage  of 
the  disease.    As  the  disease  advances,  one  of  the  craggy  nodules  softens,  and 
the  skin  becomes  adherent  over  it.    This  process  is  accompanied  by  more 
acute  inflammation,  usually  causing  marked  increase  of  pain  and  tenderne&s. 
The  adherent  skin  becomes  red  and  shining,  and  finally  gives  way,  and  the 
uberculous  abscess  discharges,  leaving  sin  unhealthy  cavity  yielding  tlu'n 
pus  mixed  with  soft,  shreddy,  Avhitish-yellow  sloughs.    In  some  favourable 
cases  the  cavity  may  granulate  and  close  completely,  or  leave  merely  a  fistulous 
opening  discharging  small  quantities  of  serous  fluid.    In  most  cases,  how- 


Pig.  1000.— Tubercular  Testi- 
cle, showing  the  diseased  Epi- 
didymis forming  a  crescentic 
mass  partially  surrounding 
the  healtliy  body. 
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ever,  the  process  of  softening  extends,  other  nodules  break  down,  and  a  great 
part  of  the  testicle  may  be  destroyed.  If  an  abscess  should  form  in  the  body 
of  the  gland,  a  hernia  or  fungus  testis  may  follow,  as  in  simple  chronic  orchitis.. 
Occasionally  exuberant  granulations  may  sprout  out  from  the  region  of  the 
epididymis,  closely  resembling  the  true  fungus  testis.  The  general  health 
suffers  greatly,  and  in  a  large  proportion  of  cases  tubercular  disease  of  the 
lungs  makes  its  appearance.  Most  commonly  the  opposite  testicle  also 
becomes  affected.  Death  usually  results  from  the  disease  of  the  lungs,  but 
may  occui-  from  acute  general  tuberculosis  with  tubercular  meningitis. 
Occasionally  the  disease  may  extend  to  the  urinary  tract,  and  terminate 
fatally  from  tuberculai-  disease  of  the  kidneys.  In  other  cases  the  disease 
of  the  testis  may  occiu-  after  that  of  the  kidney  and  prostate,  forming  merely 
a  part  of  general  genito-urinary  tuberculosis. 

^  In  some  cases  of  phthisis,  in  which  the  testicles  enlarge,  and  yet  give  but 
httle  trouble,  the  whole  organ,  both  body  and  epididymis,  may  be  found  con- 
verted into  a  uniform  soft  cheesy  mass.  A  specimen  of  two  such  testicles, 
from  a  patient  who  died  from  disease  of  the  lungs,  is  in  the  museum  of 
University  College.  In  cases  of  acute  general  tuberculosis,  grey  granulations 
have  been  found  in  the  testicles. 

Structure.— On  making  a  section  from  before  backwards  through  a  typical 
specimen  of  tubercular  disease  of  the  testicle,  the  foUowing  conditions  will  be 
found.  The  tunica  vaginalis  may  be  perfectly  healthy,  or  may  be  here  and 
there  adherent  to  the  tunica  albuginea.  The  tunica  albuginea  will  be  normal 
m  appearance,  except  in  the  immediate  neighbourhood  of  a  tubercular  growth, 
where  it  will  be  thickened.  That  part  of  the  body  of  the  gland  nearest  the 
surface  may  be  perfectly  healthy  in  appearance ;  there  is  no  thickening  of  the 
septa,  and  the  tubules  can  be  teased  out  under  water  as  in  a  healthy  testicle. 
As  we  approach  the  corpus  Highmori,  the  gland  becomes  studded  with  small 
hard  nodules,  not  growing  in  the  septa,  but  in  the  glandular  substance  of  the 
testis.  In  then-  earliest  stage  these  are  merely  hard  semi-transparent  granula- 
tions ;  but  they  soon  show  signs  of  undergoing  fatty  degeneration  in  the 
centre,  so  that  the  majority  have  the  appearance  of  small  bodies  about  the 
size  of  a  millet-seed,  having  a  yeUow  opaque  centre,  and  a  delicate  greyish 
semi-transparent  growing  margin.  Still  nearer  the  corpus  Highmori  these 
yellow  spots  coalesce,  and  form  a  solid  cheesy  substance,  continuous  with  a 
still  larger  mass  of  the  same  kind,  which  represents  the  epididymis,  and  half 
surrounds  the  body  of  the  gland  in  the  shape  of  a  crescent.  In  this  larger 
mass  patches  of  softening  are  found  forming  the  tubercular  abscesses  above 
described,  and  these  may  extend  into  the  body  of  the  gland.  On  making 
transverse  sections  of  the  vas  deferens,  its  walls  will  be  seen  to  be  thickened, 
and  Its  centre  tilled  up  with  a  yellow  cheesy  material.  If  the  disease  be 
further  advanced,  the  whole  gland  may  be  converted  into  a  single  cheesy 
mass,  in  which  softening  may  be  taking  place  at  various  parts. 

rhe_ exact  nature  of  the  change  that  takes  place  in  the  production  of  the 
condition  above  described,  has  given  rise  to  much  difference  of  opinion  ;  some 
authors  maintaining  that  the  primary  change  consists  in  an  overgrowth  of 
the  epithelium  of  the  tubuli  seminiferi  and  epididymis,  which  afterwards 
undergoes  fatty  degeneration  ;  and  others  asserting  that  the  primary  growth 
takes  place  between  the  tubuli,  and  that  the  changes  in  the  epithelium  are 
secondary. 
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The  accompanying  drawing  (Fig.  1001)  represents  a  section  of  one  of  the 
small  outlying  nodules  in  the  body  of  the  gland,  as  described  above.  It  will 
be  seen  that  the  change  consists  chiefly  in  an  accumulation  of  small  round 
cells  in  a  more  or  less  perfect  reticulate  stroma  between  the  tubules,  sepa- 
rating them  from  each  other.  At  the  same  time  the  walls  of  the  tubules  haA  e 
undergone  a  change,  being  infiltrated  with  cells  in  the  same  way  as  the  sur- 
rounding parts.  The  tubules  also  are  choked  with  epithelium,  which  in  some 
parts  of  the  same  testicle  was  found  to  be  undergoing  fatty  degeneration. 
Towards  the  centre  of  the  nodule  the  intertubular  growth  also  becomes 
caseous.  Scattered  through  the  new  growth  are  many  large  masses  of  proto- 
plasm containing  many  nuclei,  the  tubercular  giant-cells.  It  is  most  probable, 
therefore,  that  the  change  commences  in  the  vascular  tissue  between  the  tubuli 
seminiferi,  and  gives  rise  to  secondary  proliferation  of  the  epithelium  ;  both 


Fig.  1001.— Tuberciilar  Testis,   a.  Tubuli  seminiferi :  (>.  Giant-cells  (-10  diam.) 


the  intertubular  growth  and  the  proliferated  epithelium  afterwards  undergoing 
fatty  degeneration,  and  forming  cheesy  masses. 

Prognosis. — The  prognosis  of  tubercular  disease  of  the  testis  is  extremely 
bad.  Treatment  is  of  little  if  any  avail,  and  the  patient  in  the  great  majority 
of  cases  dies  sooner  or  later  of  disease  of  the  lungs,  from  general  acute  tuber- 
culosis or  from  extension  of  the  disease  to  the  bladder,  prostate,  and  even  to 
the  kidneys.  In  some  cases,  however,  after  the  abscesses  have  barst,  the 
cavities  may  heal,  and  the  testicle  remain  withered,  but  free  from  active 
disease. 

Treatment. — The  more  I  see  of  this  disease  the  more  convinced  I  am  that 
the  sooner  the  diseased  organ  is  removed  the  better  will  be  the  patients 
chance  of  prolongation  of  life.  The  danger  of  infection  of  the  system  by 
acute  tuberculosis  from  a  tubercular  testis  is  so  great,  that  when  once  the 
diagnosis  ha.s  been  made  castration  should  not  be  delayed.  In  most  cases 
however  the  operation  is  at  best  calculated  to  give  the  patient  only  temporary 
relief,  as  the  disease  usually  extends  along  the  vas  deferens  beyond  the  reach 
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of  the  knife,  and  will  continue  to  progress  in  the  vesiculse  seminales  and 
prostate,  unless  the  patient  succumb  early  to  tubercular  disease  of  the  lungs 
or  brain.  Before  undertaking  it,  the  urine  must  be  examined  for  pus,  and 
the  state  of  the  prostate  and  vesicular  seminales  ascertained  from  the  rectum, 
as  the  operation  w  ould,  of  course,  be  useless  if  the  affection  of  the  testicle 
were  merely  a  part  of  tuberculosis  of  the  whole  genito-urinary  tract.  Should 
the  patient  decline  to  submit  to  the  operation,  or  his  health  be  so  bad  that  its 
performance  is  not  advisable,  the  treatment  must  be  conducted  on  general 
principles  ;  alteratives,  tonics,  especially  the  iodide  of  iron,  with  cod-liver  oil, 
and  general  hygienic  means  calculated  to  improve  the  health,  must  be  steadily 
persevered  with.  Local  applications  are  of  little  avail.  The  abscesses  must  be 
opened  when  they  form.  The  cavity  should  be  thoroughly  scraped  out  with  a 
sharp  spoon  and  dressed  with  iodoform.  Under  this  treatment  it  sometimes 
heals  rapidly,  but  the  cure  is  rarely  permanent.  If  fungus  form,  it  is  of  little 
use  to  try  to  treat  it  by  the  methods  before  described ;  if  the  body  of  the  testis 
be  deeply  infiltrated  with  tubercle,  no  good  could  result. 

Syphilitic  Orchitis,  Syphilitic  Sarcocele. — Syphihtic  disease  of  the 
testicle  appears  under  tu'o  forms,  a  simple  inflammatory  and  a  gummatous. 
The  latter  was  formerly  confounded  with  tubercle,  under  the  name  of  tuber- 
culo-syphilitic  sarcocele,  and  the  former  is  described  by  some  authors  with 
simple  sarcocele.  Both  forms  may  occur  either  as  the  result  of  inherited 
syphibs  in  infants  or  of  the  acquired  syphilis  in  adults.  It  is  usually  one  of 
the  later  manifestations  of  the  disease. 

The  Simple  Inflammatory  Form,  which  has  been  accurately  described  by 
Virchow,  consists  essentially  of  a  chronic  inflammatory  overgrowth  of  the 
connective  tissue  between  the  tubuli  seminiferi.  The  disease  may  uniformly 
affect  the  whole  gland  or  be  limited  to  localized  patches.  If  the  whole  gland 
be  affected,  the  organ  slowly  enlarges  to  perhaps  more  than  double  its  natural 
size.  The  enlargement  will  be  found  to  affect  the  body  of  the  gland,  the 
epididymis  undergoing  but  httle  if  any  change  ;  in  fact,  it  may  be  so  far  con- 
cealed by  the  thickening  round  it  as  to  be  scarcely  recognizable.  The  cord 
and  vas  deferens  are  unaffected.  The  body  of  the  gland  feels  hard,  almost 
cartilaginous,  and  the  surface  is  smooth  or  perhaps  slightly  irregular.  There 
IS  no  pain,  except  a  dragging  sensation  in  the  groin  due  to  the  increased 
weight  of  the  testicle.  There  is  little  or  no  tenderness,  and  in  the  more 
advanced  stages  the  peculiar  sensation  caused  by  squeezing  a  healthy  testicle 
IS  absent.  There  is  no  tendency  to  softening  or  to  the  formation  of  abscess. 
The  disease  is  almost  always  accompanied  by  hydrocele,  but  at  the  same  time 
adhesions  may  exist  at  various  parts  between  the  parietal  and  visceral  layers 
of  the  tunica  vaginalis,  dividing  the  fluid  into  two  or  more  portions,  or 
limiting  It  to  a  small  part  of  the  surface  of  the  testicle.  Most  commonly  only 
one  testicle  is  affected,  but  both  may  be  attacked.  In  the  localized  form  the 
induration  is  limited  to  one  or  more  portions  of  the  gland,  the  remainder  beinc^ 
soft  and  healthy, 

Structure.— On  making  a  section  from  before  backwards,  the  followino- 
appearances  are  fcjund.  If  liydrocelc  exist,  the  tunica  vaginalis  will  be  opaque 
and  thickened,  and  probably  adherent  at  various  points  to  the  surface  of  the 
testicle.  If  no  hydrocele  be  present,  the  tunica  vaginalis  may  be  uniformly 
adherent.  The  tunica  albuginea  will  always  be  found  greatly  and  irregularly 
thickened,  and  from  it  proceed  opaque  white  dense  fibroid  processes  into  the 
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substance  of  the  glaud.  These  may  in  extreme  cases  be  so  abundant  that  no 
healthy  gland-substance  can  be  seen  between  them  ;  in  less  severe  cases, 
patches  of  healthy  tubular  substance  are  found  at  various  parts  of  the  organ. 
A  process  of  cicatricial  contraction  taking  place  in  these  fibroid  processes  may 
lead  to  a  dimpling  of  the  surface  of  the  organ.  The  microscope  shows  that 
the  change  is  due  in  an  inflammatory  small  round-colled  growth,  which  after- 
wards undergoes  a  development  into  a  dense  fibroid  tissue,  situated  in  the 
connective  tissue  between  the  tubuli  seminiferi  (Fig.  1003).  The  new  growth 
separates  and  presses  on  the  tubules,  and  may  cause  their  destruction  in 
large  areas. 

The  Gummatous  Form  is  an  aggravation  of  that  just  described,  and 
presents  the  same  symptoms,  with  the  addition  of  those  caused  by  the  presence 
of  the  gummata.  These  form  hard  craggy  nodules  on  the  surface  of  the 
gland,  the  irregulai-ities  so  produced  being  much  greater  than  those  arising 


Fig.  1002.— Syphilitic  Gummata  nf  the  Testis,   a,  7).  Guiiimata  cut  across  :  c.  Section  of 

Glohus  minor  :  and  d.  Cord. 

from  simple  fibroid  induration.  The  gummata  have  little  tendency  to  soften, 
and  discharge  externally  ;  yet  in  rare  cases  they  may  do  so. 

Structure. — On  making  a  section  of  a  gland  in  this  condition,  more  or 
less  of  the  fibroid  induration,  above  described,  will  always  be  found  combined 
with  thickening  ol"  the  tunics  of  the  testicle.  The  gummata  vary  in  size, 
from  a  pea  to  a  hazel-nut.  They  are  of  an  opaque  yellow  colour,  irregular 
shape,  and  dense  leathery  hardness.  They  may  be  tolerably  sharply  circum- 
scribed to  the  naked  eye,  but  are  usually  surrounded  by  a  zone  of  fibrous 
induration  of  an  opaque  white  colour.  The  microscope  shows  around  them 
the  same  small-celled  groM'th  above  described,  situated  between  the  tubules. 
The  new  growth  is  vascular  in  the  most  recent  parts.  In  the  older  parts  the 
changes  described  in  the  chapter  on  Syphilis  (p.  1127,  Vol.  I.)  may  be  seen  in 
their  walls,  causing  their  gradual  obliteration.  Nearer  the  centre  the  tubules 
are  found  to  be  pressed  upon  and  destroyed,  and  the  cells  of  the  new  growth 
commence  to  undergo  degeneration  :  until,  \\\  the  yellow  part  of  the  gumma, 
nothing  but  granular  cUhrh  are  to  be  recognized.  The  gummata  may  be 
distinguished  from  tubentle  by  their  greater  toughness  and  more  opaque 
yellow  colour.  Tubercle  is  rarely  limited  to  the  body  of  the  testis  ;  gummata, 
on  the  other  hand,  rarely  affect  the  epididymis. 

Prognosis.— If  the  disease  be  recognized  and  treated  early,  complete  recovery 
may  be  confidently  hoped  for  ;  although  relapses  are  of  frequent  occurrence. 
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In  tKe  more  advanced  stages,  the  prognosis  is  not  so  hopeful,  for,  although 
under  proper  treatment  the  new  growth  may  be  absorbed,  the  gland  will  re- 
main shrunken,  puckered,  and  indurated.  This  is  only  what  would  be  expected ; 
as  the  tubuli  seminiferi,  as  above  stated,  become  more  or  less  extensively 
destroyed  by  the  pressure  of  the  new  growth  in  the  later  stages  of  the  disease. 

The  Treatment  is  that  laid  down  in  Chapter  XXXVI.  for  constitutional 
syphilis.  Locally,  the  hydrocele  may  be  tapped  (buc  on  no  account  injected), 
and  pressure  may  be  applied,  by  strapping  over  some  mercnrial  ointment. 

Diagnosis  of  the  Simple,  Tubercular,  and  Syphilitic  Sarcoceles. — 
The  diagnosis  of  these  affections  is  in  some  cases  easy,  in  others  very  diflficult. 
Whatever  the  form  of  disease  may  be,  if  it  be  complicated  by  hydrocele,  this 
must  first  be  tapped  in  order  that  the  gland  may  be  accurately  examined.  The 
hydrocele  in  these  cases  may  not  be  translucent,  as  the  tunica  vaginalis  is  often 
thickened.    It  must  be  remembered  that  hydrocele  is  a  very  rare  complication 


Fig.  1003.  -Syphilitic  Testis,   a.  Tubuli  Seminiferi ;  6.  A  part  of  tlie  rouud-oellecl 
gi-owth  beginning  to  undergo  fatty  degeneration  (180  diam.) 


of  cancer,  or  of  cystic  sarcoma  ;  it  is  rare  with  tubercular  sarcocele  ;  less  rare 
with  simple  chronic  orchitis,  and  very  common  with  syphihtic  disease.  From 
hematocele  and  tumours,  the  diagnosis  may  be  made  by  attention  to  the  rules 
laid  down  on  p.  1237.  It  having  been  determined  that  the  sweUing  is  due  to 
one  of  the  three  above-mentioned  causes,  it  remains  to  ascertain  which  it  is. 
This  may  be  done  by  attention  to  the  following  points.  The  cord  is  often 
thickened  and  tender  in  simple  chronic  orchitis  ;  in  tubercular  sarcocele,  the 
vas  deferens  alone  is  affected,  being  frequently  considerably  enlarged  ;  in 
syphilis  the  cord  is  perfectly  healthy.  In  simple  chronic  orchitis,  the  epidi- 
dymis may  be  swollen,  but  the  chief  enlargement  is  in  the  body ;  in  tubercular 
disease,  the  epididymis  is  almost  always  the  starting  point  of  the  disease,  and  is 
enlarged  more  than  the  body  ;  in  syphilitic  sarcocele,  the  body  is  first  and 
almost  exclusively  affected.  In  chronic  orchitis,  the  enlargement  is  usually 
uniform  and  smooth,  and  fluctuation  is  rarely  present ;  in  tubercular  sarcocele, 
the  enlarged  epididymis  is  craggy  and  nodular,  and  spots  of  softening  may  be 
felt ;  m  syphilitic  sarcocele,  the  body  of  the  gland  is  greatly  indurated,  often 
nodulated,  and  softening  is  very  rare.  The  testicle  is  usually  painful  and 
tender  in  chronic  orchitis  ;  in  tubercular  sarcocele  it  is  sometimes  tender 
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seldom  painful  ;  in  syphilitic  disease,  it  is  almost  invariably  perfectly  painless, 
and  free  from  tenderness.  The  constitutional  condition  of  the  patient  should 
also  be  carefully  inquired  into.  Chronic  orchitis  usually  arises  as  a  sequence 
of  injury,  or  perhaps  gonorrhoea,  in  patients  possibly  strumous,  gouty,  or 
rheumatic  ;  tubercular  disease  occurs  almost  always  in  cachectic  subjects,  with 
a  tubercular  history  and  a  tendency  to  phthisis.  The  lungs  should  therefore 
be  carefully  examined.  In  syphilitic  sarcocele,  the  ordinary  symptoms  of 
constitutional  syphilis  may  be  present,  or  a  syphilitic  history  may  be  obtained. 
In  tubercular  sarcocele,  the  vesiculae  seminales  may  often  be  felt  through  the 
rectum  to  be  enlarged,  and  nodules  of  tubercle  may  be  felt  in  the  prostate. 


TUMOUES   OF    THE  TESTIS. 

Adenoma  Testis,  or,  as  it  is  often  called,  Cystic  Sarcoma  or  Cystic 
Sarcocele,  is  the  most  common  non-malignant  tumour  of  the  testicle. 

Structure. — The  essential  feature  of  this  tumour  is  the  presence  of  cysts 
varying  in  size  from  a  cavity  just  visible  to  the  naked  eye  to  one  as  large  as  a 

walnut.  Between  these  cysts  is  a  vary- 
ing amount  of  solid  tissue.  The  whole 
tumour  lies  within  the  distended  tunica 
albuginea,  but  on  carefully  dissecting 
it,  it  will  be  found  to  possess  a  delicate 
capsule  of  its  own,  between  which  and 
the  tunica  albuginea  is  a  delicate  layer 
of  a  pale  yellowish  brown  colour,  com- 
posed of  the  tubular  substance  of  the 
testicle  spread  out  over  the  mass  of  the 
growth.  The  attachment  of  the  tumour 
will  be  found  towards  the  mediastinum 
testis,  and  this  suggests  that  the  growth 
s],)rings  from  the  region  of  the  rete 
testis,  the  cysts  being  believed  to  be 
derived  from  the  obstructed  and  dilated 
tubes  of  that  part  of  the  gland. 

Microscopic  examination  shows  that 
the  cysts  are  lined  with  an  epithelium, 
sometimes  small  and  cubical,  sometimes 
flattened.  The  interstitial  tissue  is  com- 

Fif?.  1004.— Adenoma  Testis.     Tin;  exteninl  co-  ,      »  l-        j.-  ;„ 

vering  is  the  tunica  vaginalis  ;  the  next  layer     pOSed    of   yOUUg   COUnCCtlve    tlSSUC  HI 

KuM:;jt^i:!st?T:.UlrH!>^sLJ^^^^       various  degrees  of  development. 

testicle  si)reaa  out  over  the  true  capsule  of  the  rp]     ^QyQ      the  tVPe  of  the  adcUOma 

tumour.  . 

testis,  but  various  modifications  are  met 
with.  In  the  first  place,  the  proportion  of  cysts  to  stroma  varies  greatly. 
The  contents  of  the  cysts  may  be  clear  and  thin,  or  mucous  and  tinted,  or 
stained  with  blood.  More  rarely  they  are  filled  with  an  atheromatous  pulp. 
Occasionally  some  of  the  smaller  cysts  are  filled  with  laminated  epithelium 
forming  pearl-like  bodies. 

The  stroma  may  be  purely  composed  of  spindle-cells,  or  spindle  and  round 
cells  mixed,  or  spindle-cells  with  a  good  deal  of  fibrous  tissue  between  them. 
Almost  invariably  cartilage  is  present.    It  is  usually  in  tortuous  columns. 
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which  are  clearly  visible  to  the  naked  eye,  and  can  be  picked  out  of  a  thick 
section  with  a  needle.  It  has  been  suggested  that  these  columns  of  cartilage 
are  lying  in  dilated  lymphatics,  but  careful  microscopic  examination  suggests 
rather  that  they  are  formed  by  chondrification  of  the  embryonic  matrix. 
The  matrix  in  other  cases  may  assume  a  myxomatous  form,  the  intercellular 


Fig.  1005.— Section  of  an  adenoma  testis  showing  the  cysts,  the  embryonic  interstitial 
tissue  and  tlie  columns  of  cartilage, 

substance  being  mucous  in  appearance  and  the  cells  stellate  iu  form.  In 
many  cases  the  intercellular  substance  sprouts  up  into  the  cysts,  forming  intra- 
cystic  growths  still  covered  with  epithelium.  These  tumours  are  usually 
simple  and  distinctly  encapsuled,  but  in  some  cases  they  become  malignant. 


Fig.  lOOe.— Adenoma  Te.stis  more  hi^jhly  magnified,  .showing  the  stroma  composed  of  siiiiidlo-ccll.s  and 
llbres,  and  the  cyst  lined  witli  cubical  cpiUiolium  and  part  of  a  column  of  cartilage. 

This  may  occur  from  an  exuberant  growth  of  the  embry«uic  tissue  of  the 
stroma,  or,  according  to  Rindfleisch,  actual  cancerous  transformation  may 
take  place,  the  stroma  assuming  the  form  of  a  cancer-stroma  and  the 
epithelium  of  the  spaces  taking  on  the  active  growth  of  a  true  carcinoma. 
Many  of  these  variations  may  occur  in  different  parts  of  the  same  growth. 
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Symptoms. — These  tumours  are  most  common  in  young  adults  or  middle- 
aged  men,  and  are  often  attributed  to  a  blow.  They  cause  a  steady  increase 
in  the  size  of  the  testicle,  unaccompanied  by  pain  or  tenderness.  Their 
growth  is  of  varying  rapidity,  but  they  often  take  a  year  or  more  to  attain 
any  considerable  size.  They  are  firm  and  elastic,  and  fluctuating  points  can 
not  uncommonly  be  detected  in  them.  The  cord  is  unaffected  till  a  late  period 
unless  they  become  malignant.  The  epididymis  is  early  flattened  out  by  the 
growth  and  cannot  be  recognized.  If  not  removed  they  may  attain  a  very 
great  size,  and  at  last  the  skin  covering  them  may  give  way  and  the  growth 
may  fungate  and  bleed. 

Diagnosis. — The  tumour  is  distinguished  from  hydrocele  by  its  want  of 
translucency,  its  more  globular  form  and  its  weight.  All  doubt  may  be 
cleared  up  by  an  exploratory  puncture. 

Treatment. — The  only  treatment  is  early  remo^'al,  always  preceded  by  an 
incision  into  the  mass  to  make  sure  that  it  is  not  a  heematocele. 

Enchondroma  of  the  Testicle. — Cartilage,  as  before  stated,  is  almost 
always  present  in  the  cystic  sarcoma  of  the  testis.  It  may,  however,  apppar 
alone,  in  larger  or  smaller  nodules,  or  infiltrating  the  gland.  It  usuaUy 
commences  in  the  body,  and  may  invade  the  epididymis.  According  to 
Comil  and  Eanvier,  whenever  it  reaches  any  considerable  size  it  is  no  longer 
purely  cartilaginous,  but  is  mixed  with  sarcoma-tissue  and  complicated  with 
cysts,  so  that  both  clinically  and  pathologically  it  merges  into  the  disease  just 
described  as  cystic  sarcoma. 

ribroma  has  been  recorded,  but  is  of  extremely  rare  occmTence. 

Sarcoma  of  the  Testicle. — Pure  sarcoma  of  the  testicle  without  the 
presence  of  the  cysts  just  described  is  not  very  common.  It  is  indistinguish- 
able from  cancer  before  removal,  presenting  the  same  rapid  growth,  and 
softness  of  structure,  giving  rise  to  a  smooth  elastic  globular  or  oval  enlarge- 
ment of  the  testicle.  It  is  usually  met  with  in  younger  subjects  than  cancer, 
sometimes  even  in  young  children. 

Its  microscopic  structure  varies  in  different  cases.  Small  round-celled 
sarcoma  is  by  far  the  most  common  variety,  and  often  runs  a  very  mahgnaut 
course.  Myxo-sarcoma  with  large  spindle-cells  intermixed  with  it,  has  been 
described.  In  very  rare  cases  tumours  containing  striated  muscular  fibres 
mixed  with  spindle-cells  have  been  found  in  the  testicle.  They  exactly 
resemble  the  congenital  tumours  of  the  same  structure  met  with  in  connection 
with  the  kidney. 

The  Treatment  consists  in  early  removal  of  the  gland  by  castration. 

Dermoid  Cysts  are  occasionally  met  with  in  the  testicle,  usually  in  the 
body  of  the  gland,  causing  atrophy  of  the  tubular  substance  by  their  pressure. 
They  are  of  course  congenital,  but  are  of  very  sIoav  growth,  and  may  not  be 
noticed  till  adult  life.  They  contain  usually  turbid  fluid  or  an  atheromatous 
pulp,  often  mixed  with  hairs.  In  other  cases  they  may  lie  outside  the  gland 
in  contact  with  the  epididymis.  A  case  of  this  kind  occurred  in  University 
College  Hospital  lately  in  which  the  cyst,  which  was  about  the  size  of  the 
■  normal  gland,  lay  in  contact  with  the  globus  minor.  It  was  dissected  away 
without  injuring  the  gland. 

•  In'other  cases  fcctal  remains  may  be  found  in  the  cyst.  One  of  the  most 
remarkable  of  these  tumours  that  I  have  seen  was  under  the  care  of  my  col- 
league Marshall,  at  the  hospital.    The  diseased  organ,  which  was  about  the 
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size  of  can  ostrich's  egg,  and  felt  partly  solid  and  partly  fluid,  was  found  after 
removal  to  be  composed  of  a  large  cyst  filled  with  an  oily  fluid,  like  melted 
butter,  which  solidified  on  cooling.  After  removal  Marshall  found  that  the 
sac  contained  some  foetal  debris,  and  was  doubtless  of  an  embryonic  character. 
The  patient,  who  was  about  thirty  years  of  age,  had  been  affected  with  the 
tumour  from  early  infancy. 

Cancer  of  the  Testicle,  or  Malignant  Sarcocele,  not  unfrequently 
occurs,  and  invariably  assumes  the  encephaloid  character. 

Characters.— Cancer  of  the  testicle  most  commonly  occurs  in  the  first 
instance  in  the  body  of  that  organ,  rarely,  if  ever,  affecting  the  epididymis 
primarily.  The  ordinary  characters  of  encephaloid  are  always  well  marked  in 
this  affection  ;  and  the  tumour  eventually  fangates,  becomes  softened  down, 
and  pulpy.  The  mass  on  section  is  soft,  pink  in  colour,  with  large  yellow 
patches  of  fatty  degeneration  scattered  through  it.  Its  substance  is  often 
broken  down  in  parts  by  hEemorrhage.  It  is  impossible  to  distinguish  it  from 
a  soft  sarcoma  without  microscopic  examination.  The  microscopic  structure 
is  that  of  encephaloid  cancer.  The  stroma  is  small  in  amount  but  extremely 
vascular,  and  encloses  spaces  of  great  siz3  filled  with  large  cells  of  irregular 
form. 

A  malignant  testicle  may  rapidly  attain  a  very  considerable  magnitude, 
becoming  as  large  as  a  cocoa-nut  in  a  few  weeks  or  months.  "When  of  this 
size  it  is,  of  course,  abundantly  supplied  by  blood-vessels  ;  consequently  the 
spermatic  artery  and  accompanying  veins  will  be  found  a  good  deal  dilated. 
The  lymphatic  glands  in  the  neighbourhood  speedily  become  enlarged,  those 
in  the  iliac  fossa  especially,  as  may  be  ascertained  by  deep  pressure  in  the 
flank.  The  inguinal  glands  do  not  in  general  become  affected,  until  the  skin 
has  become  implicated  by  the  progress  of  the  disease.  It  is  then  also  that  the 
cancerous  cachexy  rapidly  develops  itself. 

The  Symptoms  of  encephaloid  of  the  testicle  are  usually  somewhat 
obscure  in  the  early  stages,  although  they  become  clearly  and  distinctly 
developed  as  the  disease  progresses.  It  is  most  commonly  met  with  after 
middle  life.  The  patient  fii-sfc  complains  of  some  degree  of  dragging  pain  and 
weight  in  one  of  the  testes,  which  on  examination  will  be  found  to  be  indurated 
and  enlarged,  though  preserving  its  normal  shape.  The  enlargement  continues 
until  the  testicle  attains  about  the  size  and  shape  of  a  duck's  egg,  being 
somewhat  tense  and  elastic,  but  smooth  and  heavy.  As  it  increases  in  size, 
which  it  usually  does  with  rapidity,  it  becomes  rounded  and  somewhat  doughy 
or  pulpy  in  parts,  where,  indeed,  it  may  almost  be  semi -fluctuating,  though  in 
others  it  continues  hard  atid  knobbed.  This  alteration  in  feel  is  partly  due  to 
softening  of  the  substance  of  the  tumour,  and  partly  to  its  making  its  way 
through  the  tunica  albuginea.  The  scrotum  is  much  distended,  reddened,  and 
purplish,  and  becomes  covered  by  a  network  of  tortuous  veins  ;  the  cord  may 
become  somewhat  enlarged,  hard,  and  knotty.  As  the  disease  advances, 
the  scrotum  becomes  adherent  at  some  of  the  softened  parts,  ulceration  takes 
place,  and  a  fungus  projects,  which  presents  all  the  characteristic  signs  of 
fungus  hijematodes  ;  it  docs  not  commonly  happen,  however,  that  the  disease 
is  allowed  to  go  so  far  as  this  before  removal.  The  pain  is  not  very  severe  at 
first,  but  after  a  time  assumes  a  lancinating  character,  extending  up  the  cord 
and  into  the  loins. 

Treatment.— The  only  treatment  of  any  avail  in  encephaloid  of  the  testicle, 
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is  the  removal  of  the  diseased  organ.  This  operation  is  not  performed  so  much 
with  the  view  of  curing-  the  patient  of  his  disease,  which  wiU  probably  return 
in  the  lymphatic  glands  or  in  some  internal  organ,  as  of  affording  temporary 
relief  from  the  suffering  and  encumbrance  of  the  enlarged  testicle.  It  is 
therefore  an  operation  of  expediency,  and  should  be  done  only  in  those  cases 
in  which  the  disease  is  limited  to  the  testicle,  the  cord  being  free  and  the 
glands  not  evidently  involved  ;  so  that,  if  recurrence  take  place,  it  may  not 
be  a  very  speedy  one. 

An  Undescended  Testis  may  become  the  seat  of  a  tumour,  just  as 
it  may  be  affected  by  inflammation.  The  combination  of  malposition  of 
the  organ  and  a  tumour  is  necessarily  rare.  But  its  possible  occurrence 
must  be  borne  in  mind  by  the  Surgeon,  as  it  may  lead  to  the  necessity  of 
an  operation  for  the  removal  of  the  diseased  mass  from  the  inguinal  canal. 
Cases  of  this  kind  are  recorded  by  Storks  and  J.  M.  Arnott.  The  tumour  in 
the  first  case  was  as  large  as  a  cocoa-nut ;  in  the  second  as  a  man's  fist.  Both 
were  medullary.  The  operation  consists  in  exposing  the  tumour  by  a  free 
incision— if  necessary,  carried  through  the  tendon  of  the  external  oblique- 
opening  the  tunica  vaginalis,  enucleating  the  mass,  and  tying  with  care  the 
shortened  spermatic  cord,  which  would  probably  be  the  most  difficult  part  of 
the  operation.  The  possible  co-existence  of  a  congenital  hernia  must  be 
remembered.  But  it  is  remarkable  that  peritonitis  does  not  appear  to  be  the 
chief  danger  of  this  operation.  In  neither  of  the  cases  above  ref en-ed  to  did  it 
occur,  the  patient  dying  of  erysipelas  in  Arnott's  case  ;  of  recurrent  cancer,  a 
year  after  the  operation,  in  that  of  Storks. 

SOLID    TITMOURS    OF    THE    SPERMATIC  CORD. 

Patty  Tumours  are  not  very  uncommon.  They  most  commonly  occur  as 
small  isolated  masses  near  the  inguinal  ring.  They  grow  slowly  and  are  of  no 
importance  except  from  their  resemblance  to  hernia.  The  tumour  can  be 
pushed  through  the  external  ring,  but  it  has  no  impulse  on  coughing,  nor  is 
there  the  characteristic  slip  and  gurgle  of  a  hernia  as  it  goes  back.  Large 
lipomata  invading  the  scrotum  as  well  as  the  cord  have  also'^been  recorded. 

Fibromata  and  Myxomata  of  the  Cord  have  been  recorded,  but  are 
merely  pathological  curiosities. 

Sarcomata  have  also  been  met  with  in  this  region. 

OPERATION    OP  CASTRATION. 

This  operation  may  be  required  for  the  various  non-malignant  affections  of 
the  testicle  that  have  resisted  ordinary  constitutional  and  local  treatment,  and 
have  become  sources  of  great  annoyance  and  discomfort  to  the  patient  ;  in  the 
early  forms  of  malignant  disease,  also,  it  may  be  advantageously  practised. 
The  operation  is  performed  in  the  following  way.  The  patient,  having 
had  the  pubes  shaved,  should  lie  upon  his  back  with  the  legs  and  thighs 
hanging  over  the  end  of  the  table.  If  the  tumour  be  of  large  size  and  vascular, 
an  india-rubber  tourniquet  may  be  applied  (Fig.  10,  Vol.  I.,  p.  45).  The 
Surgeon  should  then  take  his  stand  in  front  of  the  patient  between  his  legs, 
and,  grasping  the  tumour  at  its  posterior  part  witli  his  left  hand,  make  the 
scrotum  in  front  of  it  tense.    If  the  mass  to  be  removed  be  of  small  size,  he 
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makes  a  longitudinal  incision  over  its  anterior  surface  ;  if  of  large  size,  or 
if  the  skin  be  implicated,  two  curved  incisions,  enclosing  a  portion  of  the 
scrotum.  The  incision  should  commence  opposite  the  external  abdominal 
ring,  and  be  carried  rapidly  down  to  the  lower  part  of  the  scrotum.  By  a 
few  touches  with  a  broad-bladed  scalpel  or  bistoury,  whilst  the  skin  is  kept 
upon  the  stretch,  the  tumour  is  separated  ixom  its  scrotal  attachments,  and 
left  connected  merely  by  the  cord,  which  must  then  be  divided.  In  some 
cases,  it  will  be  found  advantageous  to  expose  and  divide  the  cord  in  the  first 
instance,  before  dissecting  out  the  tumour  from  the  scrotum,  as  in  this  way  a 
better  command  over  it  is  obtained. 

The  Division  of  the  Cord  constitutes  the  most  important  part  of  the 
operation,  whether  this  be  done  first  or  last  ;  as,  unless  care  be  taken,  the 
cord  may  be  retracted  through  the  abdominal  ring  into  the  inguinal  canal, 


where  it  is  extremely  difiicult  to  follow  it,  and  wher©  the  stump  may  bleed 
very  freely,  pouring  out  blood  into  its  own  areolar  tissue  so  as  to  swell  up 
rapidly  and  form  a  large  extravasation  of  blood,  and,  if  not  properly  secured, 
giving  rise  to  extensive  and  even  fatal  infiltration  into  and  between  the 
muscles  of  the  part  and  into  the  flank.  This  accident  may  be  prevented  by 
separating  the  cord  cleanly  from  the  sheath — more  especially  from  the  cremas- 
teric fibres  which  are  the  chief  causes  of  the  retraction.  It  may  then  be  seized 
with  a  pair  of  clamp-forceps,  or  tied  tightly  with  a  tape  (Pig.  1007).  It  is  very 
slippery,  and  apt  to  slip  through  the  assistant's  fingers,  hence  the  use  of  the 
clamp  or  tape.  It  may  then  be  cut  across  below  this  and  the  arteries  tied 
separately.  The  veins  must  be  tied  as  well  as  the  arteries.  The  arteries 
requiring  ligature  are  usually  the  spermatic,  the  cremasteric,  and  the  artery 
of  the  vas  deferens.  The  spermatic  artery  will  be  found  at  its  anterior  part — 
the  artery  of  the  vas  deferens  behind.  When  all  the  vessels  are  secured  the 
tape  or  clamp  must  be  removed. 


Fif^.  1007.— Division  of  the  Cord  in  Castration. 
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If  the  Surgeon  has  not  a  very  reliable  assistant  it  is  safer  to  tie  the  cord  as 
a  whole.  This  is  done  by  passing  a  piece  of  strong  carbolized  silk  under  the 
cord,  and  tying  the  whole  of  this  structure  very  tightly  before  dividing  it. 
In  this  way  haemorrhage  is  most  eflPectually  restrained  ;  and  the  ligature 
separates  about  the  eighth  day,  or  may  heal  into  the  wound  if  cut  short, 
provided  efficient  antiseptic  treatment  is  carried  out. 

In  castration  for  tubercular  testicle  it  is  better  to  separate  the  vas  deferens 
from  the  other  constituents  of  the  cord  and  to  divide  it  separately.  If  it  be 
found  diseased  it  may  be  drawn  down  and  a  further  piece  removed  in.  the 
hope  of  getting  above  the  disease. 

A  large  number  of  vessels  usually  require  ligature  in  the  scrotum.  All 
bleeding  from  this  source  must  be  very  thoroughly  arrested,  otherwise  the 
loose  tissues  of  the  scrotum  may  become  distended  with  extravasated  blood 
and  very  troublesome  suppuration  result.  After  the  operation  the  wound 
must  be  accurately  closed  with  sutures  and  a  good-sized  drainage-tube  inserted 
at  its  lower  end. 

In  cancer  of  the  testicle,  it  is  of  great  consequence  to  divide  the  cord  as 
high  up  as  possible,  for  obvious  reasons.  It  will  not,  however,  be  safe  to  do  this 
opposite  the  abdominal  ring  in  the  way  that  has  just  been  described,  as  there 
would  not  be  sufficient  space  for  the  assistant  to  hold  the  cord  above  the  part 
to  be  divided.  In  cases  of  this  kind,  I  have  found  it  a  good  plan  to 
expose  the  cord  by  dissection  up  to  the  abdominal  ring  ;  then  to  draw  it  well 
down,  and  to  include  the  whole  in  a  strong  ligature,  tied  round  it  as  tightly 
as  possible.  The  section  is  then  made  a  quarter  of  an  inch  below  this,  and 
the  operation  is  completed  as  usual ;  the  stump  of  the  cord  may  retract 
into  the  inguinal  canal,  but  cannot  bleed  if  properly  tied,  and  will  always  be 
under  command  by  drawing  upon  the  ligature.  This  plan  of  tying  the  cord 
en  masse  was  at  one  time  generally  adopted  in  aU  cases  of  castration,  but  is 
not  now  commonly  employed.  The  objection  to  it  is,  that  by  compressing 
the  nerves  of  the  cord  with  the  ligature  the  after-pain  is  increased  ;  but  this 
certainly  does  not  always  happen,  for,  in  the  instances  in  which  I  have  done 
it,  but  little  pain  was  complained  of  ;  and  the  practice  in  malignant  disease  of 
the  testicle  has  the  advantage  of  enabling  the  Surgeon  to  divide  the  cord  at  a 
higher  point  than  he  otherwise  could  ;  which  advantage  is  still  further  increased 
by  the  parts  within  and  below  the  ligature  sloughing  away,  and  thus  eventually 
caiTying  the  section  to  a  level  with  the  point  tied. 

There  is  one  danger  that  may  occur  in  castration  in  children.  It  is  that  in 
young  subjects  the  processus '  vaginalis  testis  may  not  be  obliterated,  and  that 
thus  the  peritoneum  may  be  opened  up  into  the  wound  on  dividing  the  cord. 
In  one  case  I  have  known  this  condition  to  lead  to  fatal  peritonitis. 

GENERAL   DIAGNOSIS    OF    SCROTAL  TtJMOURF. 

The  diagnosis  of  scrotal  tumours  is  not  only  of  considerable  importance,  but 
is  often  attended  with  very  great  difficulty  ;  the  more  so,  as  they  arc  frequently 
associated  with  one  another,  so  that  much  tact  and  care  are  required  to  dis- 
criminate their  true  nature.  Thus  it  is  not  uncommon  to  find  a  hydrocele 
and  a  hernia ;  a  hydrocele  and  a  varicocele  ;  or  these  affections  co-existing 
with  a  solid  tumour  of  the  testicle.  In  other  cases,  again,  as  in  the  annexed 
figure  (1008),  an  encephaloid  tumour  may  co-exist  with  a  hydrocele  of  the 
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tunica  vaginalis,  and  with  an  encysted  hydrocele  of  the  cord  ;  and  the  different 
forms  of  hydrocele  may  occur  together. 

Tumours  of  the  scrotum  may,  from  a  diagnostic  point  of  view,  be  divided 
into  two  distinct  classes  : — 1,  the  Reducible  ;  and  2,  the  Irreducible. 

1.  Reducible  Tumours. — These  are  Hernia,  Congenital  Hydrocele,  Diffuse 
Hydrocele  of  the  cord,  and  Varicocele  ;  in  all  of  which  the  swelling  can  be 
made  to  disappear  more  or  less  completely  by  pressure  and  by  the  patient  lying 
down  ;  reappearing  on  the  removal  of  the  pressure,  or  on  his  assuming  the 
erect  posture.  The  mode  in  which  the  tumour 
disappears,  tends  gi-eatly  to  establish  its  diagnosis ; 
though  the  general  character  of  the  swelling,  and 
the  history  of  the  case,  afford  important  collateral 
evidence  on  this  point. 

a.  In  Hernia  there  are  the  ordinary  signs  of 
this  affection,  such  as  impulse  on  coughing,  &c. 
On  reducing  the  tumour,  it  will  be  found  that  its 
return  into  the  abdomen  is  accompanied  by  a 
gurgling  noise,  and  by  the  sudden  slip  upwards  of 
an  evidently  solid  body.  In  the  other  reducible 
tumours,  the  diminution  and  eventual  disappear- 
ance under  pressure  are  more  gradual,  and  there 
is  no  reduction  of  the  mass  as  a  whole. 

1.  The  gradual  squeezing  out  of  the  contents 
of  a  Congenital  Hydrocele,  together  with  its 
translucency,  and  the  early  age  at  which  it  occurs, 
will  establish  its  true  character.     It  must  be 

remembered,  however,  that  hernias  in  very  young  infants  may  be  translucent 
if  the  gut  contains  little  or  no  fascal  matter. 

c.  In  the  Diffuse  Hydrocele  of  the  Cord,  there  is  a  uniform  semi-fluctuat- 
ing swelling  in  and  near  the  ring  ;  in  which,  however,  there  is  no  gurgling, 
&c.,  no  complete  reduction  nor  sudden  disappearance  as  in  hernia.  It  is  also 
less  defined,  and  has  a  less  distinct  impulse  on  coughing. 

cl.  Varicocele  may  always  be  distinguished  by  its  pyramidal  shape,  and  its 
knotted,  soft,  and  irregular  feel.  After  being  reduced  when  the  patient  lies 
down,  it  will,  when  he  stands  up,  fill  again,  even  though  the  Surgeon  compress 
the  external  ring  with  his  fingers.  This  sign,  which  distinguishes  it  from  a 
hernia,  occurs  also  in  congenital  hydrocele  ;  from  which,  however,  the  varico- 
cele may  be  distinguished  by  the  absence  of  translucency,  the  want  of  fluctua- 
tion, and  the  general  feel  of  the  tumour. 

2.  Irreducible  Scrotal  Tumours  are  of  various  kinds  ;  such  as  Omental 
Hernia,  Hydrocele,  Haamatocele,  the  various  forms  of  Sarcocele,  and  Cancer  of 
the  Testicle.  These  tumours,  though  presenting  certain  characters  in  common, 
yet  differ  somewhat  in  the  predominance  of  particular  signs.  Thus,  the  shape 
of  the  tumour  is  usually  pyriform  in  hydi'ocele,  globular  in  hEematocele,  and 
oval  in  sarcocele  ;  though  this  is  subject  to  much  variation.  The  weight  is 
least  in  hydrocele  and  greatest  in  sarcocele,  proportionately  to  the  size  of  the 
tumour.  The  characters  of  the  surface  present  considerable  differences,  being 
smooth  and  tense  in  hydrocele  and  hasmatocele  ;  often  irregular,  hard,  or 
knotted  in  the  other  varieties.  The  rapidity  of  the  formation  of  the  tumour 
is  greatest  in  hasmatocele. 


Fig.  1008.— Encephaloid  Testicle 
with  Hycb'oceles  of  the  Tunica  Vagi- 
nalis and  of  the  Cord. 
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a.  Irreducible  Scrotal  Hernia  may  be  recognised  by  its  irregular  feel,  by 
its  impulse  on  coughing,  by  its  occupying  the  canal  and  concealing  the  cord, 
and  by  the  testicle  being  distinctly  perceptible  below  it. 

l.  Hydrocele  of  the  Tunica  Vaginalis  is  recognizable  by  its  trans- 
lucency  ;  and  the  amount  of  opacity  conjoined  with  this  will  enable  the 
Surgeon  to  distinguish  the  degree  of  enlargement  of  the  testis,  and  how  far 
there  is  a  sarcocele  conjoined  with  it. 

c.  In  Haematocele  the  tumour  is  of  sudden  or  rapid  formation,  somewhat 
globular,  opaque,  but  not  very  heavy  or  hard,  and  smooth  upon  the  surface. 

d.  In.  Sarcocele  generally  the  tumour  is  heavy  for  its  size,  frequently 
globular  or  irregular  in  shape,  sometimes  knobbed,  and  usually  attended  by  a 
good  deal  of  dragging  pain  in  the  groin,  and  frequently  by  some  enlargement 
of  the  cord. 

In  these  three  forms  of  scrotal  tumour,  viz.,  hydrocele,  hEematocele,  and  sar- 
pocele,  the  diagnosis  can  always  be  made  at  once  from  hernia,  by  the  Surgeon 
feeling  the  cord  free  above  the  tumour. 

The  point  of  most  importance  in  the  diagnosis  of  solid  enlargements  of  the 
testicle  is  to  distinguish  the  malignant  tumours,  sarcoma  and  cancer,  from 
other  forms  of  disease.  In  malignant  tumours,  rapidity  of  growth,  softness 
and  elasticity  of  the  mass,  the  implication  of,  one  testis  only,  and  the  early 
enlargement  of  the  cord,  with  its  indurated  and  knobbed  condition,  are 
important  signs  ;  especially  if  the  disease  occur  in  young  men.  In  a  more 
advanced  condition,  the  softening  of  the  swelling  at  parts  with  a  tuberous 
condition  of  the  rest,  and  the  occurrence  of  fungus  with  speedy  constitutional 
cachexy,  will  point  to  the  malignant  nature  of  the  tumour.  In  cases  of  much 
doubt  and  difficulty  an  exploratory  puncture  may  be  made,  when  the  contents 
of  the  groove  in  the  needle  or  of  the  fine  cannula  will  probably  determine  the 
character  of  the  growth.  In  more  than  one  instance,  in  which  there  was  much 
obscurity,  I  have  seen  the  true  nature  of  the  disease  cleared  up  in  this  way. 

SPEKMATOKRHCEA    AND  IMPOTENCE. 

•  Various  forms  of  debility,  of  Ioes  of  power,  or  of  irregularity  of  action  in 
the  generative  organs  of  the  male,  are  confounded  together  under  the  terms 
Spermatorrhoea  and  Impotence.  These  conditions  require  a  more  careful 
consideration  on  the  part  of  the  educated  Surgeon  than  they  have  hitherto 
received,  as  their  existence  is  a  source  of  the  deepest  mental  depression  and 
distress  to  the  sufferer.  They  are  certainly  one  cause  of  conjugal  unhappiness, 
leading  perhaps  to  infidelity  on  the  part  of  the  wife,  and  occasionally  even  to 
suicide  of  the  husband.  These  afl'ections,  which  are  of  extreme  frequency 
amongst  all  classes  of  the  community,  having  scarcely  as  yet  received  that 
attention  on  the  part  of  the  profession  generally  which  their  importance  deserves, 
the  unfortunate  suiferers  from  them  are  too  often  driven  into  the  hands  of 
those  pestilent  quacks  who  flourish  in  the  metropolis,  and  infest  almost  every 
town  in  the  country,  by  whom  they  are  not  unfrequently  ruined  in  health  as 
well  as  in  purse. 

The  Sexual  Melancholia  that  accompanies  these  conditions,  is  one  of  their 
more  striking  characterisLics.  The  patient  is  languid  in  manner,  depressed  in 
spirits,  his  countenance  is  pale  and  haggard,  eye  dull,  expression  listless,  and 
devoid  of  all  energy.    He  takes  no  interest  in  the  ordinary  affairs  of  life,  his 
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whole  thoughts  are  concentrated  on  his  own  condition,  and  he  feels  himself 
degraded  as  being  unfit  foi'  that  duty  which  is  alike  the  first  and  the  lowest  of 
man.  This  state  of  mind  is  commonly  the  result  of  some  local  irritation  or 
disease,  re-acting  on  a  morbidly  sensitive  nervous  system  ;  and  on  examination, 
the  Surgeon  will  commonly  find  some  local  condition  that  has  been  the  start- 
ing point  of  the  mental  malady.  Balanitis,  phimosis,  or  varicocele  in  the  male 
are  the  common  occasioning  causes.  But  the  most  frequent  direct  exciting- 
cause  is  undoubtedly  that  pernicious  and  disgusting  habit  alike  destructive  of 
bodily  vigour  and  of  mental  power,  which,  heedlessly  contracted  in  youth,  lays 
the  foundation  for  an  effete  and  impotent  manhood,  and  for  premature  senility 
in  the  one  sex,  and  entails  hysteria,  in  its  most  aggravated  and  intractable 
forms,  in  the  other. 

We  may  recognize  at  least  three  distinct  varieties  of  generative  debility  in 
the  male,  of  whom  I  alone  speak,  which  may  in  some  cases  amount  to  actual 
impotence:  1,  True  Spermatorrhoea,  or  Seminal  Flux;  2,  Spasmodic  Sper- 
matorrhoea, or  Spermatospasmos  ;  and,  3,  that  arising  from  Want  of  Seminal 
Secretion,  or  Aspermia. 

1.  True  Spermatorrhoea,  or  Seminal  Flux,  is  a  rare  disease,  and  is 
met  with  chiefly  in  young  men,  usually  from  the  ages  of  eighteen  to  thirty. 
It  is  commonly  the  consequence  of  masturbation,  or  of  debility  of  the  genera- 
tive organs  induced  by  gonorrhoea,  or  of  the  continued  struggle  to  repress  the 
natural  sexual  desires  by  a  hfe  of  forced  or  unavoidable  continence.    In  this 
form  of  the  disease  there  is  a  mixture  of  irritabihty  and  of  debihty.   The  gene- 
rative organs  are  excited  by  shght  emotional  causes,  or  by  trivial  and  ordinary 
physical  stimuli— a  thought,  a  look,  a  word,  the  movement  of  a  carriage,  the 
efibrt  of  straining  at  stool,  will  excite  the  secretion  of  the  testes,  which  the 
debilitated  state  of  the  parts  allows  to  escape  with  a  feeble  ejaculatory  efibrt, 
or  in  a  kind  of  leakage  of  a  few  drops  from  the  urethra.    In  the  slighter 
cases,  and  in  the  earlier  stages  of  the  malady,  these  emissions  take  place  but 
occasionaUy — three  or  four  times  a  week,  chiefly  in  the  morning,  in  the  mid 
state  between  waking  and  sleeping,  and  are  preceded  by  an  erection.    In  the 
more  advanced  stages,  the  emissions  occur  once  or  oftener  in  the  twenty-four 
hours  without  an  erection  ;  the  semen  at  last,  when  discharged,  flowing  back 
into  the  neck  of  the  bladder,  escaping  with  each  discharge  of  the  urine,  or 
being  squeezed  out  after  defecation.    The  patient's  physical  and  mental  state 
becomes  seriously  imphcated  in  these  more  advanced  cases  of  true  sperma- 
torrhoea.   His  countenance  is  pallid,  antemic,  and  sallow  ;  his  features  are 
drawn,  their  expression  is  listless  ;  his  eyes  lifeless  ;  his  spirits  depressed,  often 
to  the  lowest  depths  of  despondency  and  despair.  Connection  is  impracticable, 
as  the  discharge  of  semen  takes  place  either  before  erection  occurs,  or  without 
its  occurrence. 

Diagnosis. — ^The  first  point  in  making  a  diagnosis  is  to  ascertain  that 
there  is  some  real  disease,  and  that  the  patient  is  not  merely  the  subject  of 
hypochondn'asis  or  sexual  melanchoha.  Various  conditions  are  mistaken  for 
spermatorrhcjea  by  a  nervous  patient.  The  white  discharge  of  phosphates  oc- 
curring at  the  end  of  micturition  (p.  1)88),  when  the  urine  is  alkaline  in  some 
Ibrms  of  dyspepsia,  is  often  believed  by  the  patient  to,  be  seminal  fluid  ;  and 
as  this  condition  is  frequently  accompanied  by  the  languor  of  dyspepsia,  and 
is  common  in  those  who  sit  up  too  late  at  night  and  overwork  themselves,  this 
harmless  condition  may  give  rise  to  the  deepest  mental  depression.       ;■  -  r',  : 
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Prostatorrhoca  (p.  1008,  Vol.  II.)  is  very  apt  to  be  confounded  with  sperma- 
torrhoea  ;  but  the  diagnosis  may  always  be  effected  by  a  microscopical  exami- 
nation of  the  discharge. 

An  occasional  involuntary  emission  is  not  spermatorrhoea.  It  is  common  to 
young  men  of  an  ardent  and  excitable  temperament,  and  is  often  the  occasion 
of  much  groundless  alarm.  It  occurs  at  that  period  of  life  when  the  genera- 
tive power  and  sexual  feeling  are  at  their  highest  point  of  development.  It  is 
simply  the  result  of  a  hypersecretion  of  the  testes  and  overflow  of  the  semen. 
For  its  repression,  moral  advice  and  medicinal  agents  are  equally  unnecessary 
and  unavailing.  For  it,  early  and  congenial  marriage  is  the  only  remedy. 
Unless  this  be  adopted,  Nature  will  assert  herself — she  is  indifferent  to  social 
considerations — she  will  enforce  her  rights  in  spite  of  all  restraint.  "  Naturam 
expellas  furca,  tamen  usque  recurret." 

The  escape  of  a  small  quantity  of  seminal  fluid  from  the  vesiculae  seminales 
while  straining  at  stool  is  of  common  occurrence  in  young  men  leading  a 
continent  life  ;  it  need  cause  no  anxiety,  and  requires  no  treatment  beyond 
a  purge  and  a  cold  hip-bath. 

Frequent  nocturnal  emissions  in  many  cases  are  merely  a  symptom  of 
dyspepsia,  the  languid  feelings  of  which  the  patient  complains  being  very 
often  due  to  this  much  more  than  to  the  loss  of  semen.  The  loss  of  semen  by 
an  involuntary  emission  causes  no  more  depression  than  a  corresponding  loss 
during  coition,  and  if  occurring  not  more  than  twice  a  week  has  no  evil  effect. 
It  is  the  constipation  and  dyspepsia  accompanying  it,  that  are  the  real  source 
of  the  symptoms  complained  of. 

Treatment. — The  curative  treatment  of  true  spermatorrhoea  should  consist 
in  giving  tone  to,  and  in  lessening  the  irritability  of,  the  genito-urinary 
organs.    In  these  cases  it  becomes  necessary  to  maintain  and  improve  the  tone 
of  the  system  by  remedies  calculated  to  remove  the  antemia  and  to  stimulate 
the  nervous  energies.    With  this  view,  the  preparations  of  iron,  phosphorus, 
nux  vomica,  and  cantharides  will  be  found  the  most  effective.    The  syrup  of 
the  phosphate  of  iron  and  strychnine,  or  the  tincture  of  the  perchloride  of 
iron,  in  combination  with  those  of  nux  vomica  and  cantharides,  will  be  found 
of  the  greatest  service.    But  under  any  form  of  treatment  the  cure  will  be  slow, 
and  long-continued  perseverance  in  the  use  of  remedies,  local  and  consti- 
tutional, is  imperatively  necessary.    In  addition  to  these  means  the  cold  hip- 
bath should  be  assiduously  employed.    This  the  patient  should  use  every  night 
and  morning  ;  remaining  in  it,  at  first,  for  about  three  minutes,  but  gradually 
increasing  the  time  of  immersion  to  ten  or  fifteen.    The  patient  must  sleep  on 
a  hard  mattress,  be  lightly  covered,  and  cat  no  supper.    Some  satisfactory 
mental  occupation  should  also  be  provided,  or  travelling  if  possible.    In  some 
cases  the  cold  shower-bath  appears  to  give  more  tone,  and  then  should  be 
preferred.    These  means,  useful  as  adjuncts,  will  not,  liowever,  cure  the 
patient.    For  this  purpose,  the  local  irritability  must  be  removed  by  the  appli- 
cation of  the  nitrate  of  silver  to  the  prostatic  and  bulbous  portions  of  the 
urethra.    It  will  usually  be  found  that  there  is  a  good  deal  of  tenderness  in 
these  situations,  felt  on  pressing  upon  the  perinasum,  or  on  passing  an  instru- 
ment into  the  urethra,  when,  as  the  point  enters  the  bulb,  the  patient  will 
suflFer  much  pain.    The  continuance  of  this  irritation  certainly  keeps  up  the 
seminal  emissions,  and  thus  maintains  the  debility  of  the  genital  organs,  and 
the  nervous  irritability,  that  are  so  characteristic  of  these  cases.    It  may  most 


SPASMODIC  SPERMATOBRHCEA. 


1241 


effectually  be  remedied  by  the  application  of  the  nitrate  of  silver,  as  originally 
recommended  by  Lallemand  ;  and  if  this  be  done  in  a  proper  manner,  a  cure 
will  usually  be  accomplished.  For  many  years  past  I  have  employed,  with 
much  advantage  in  such  cases,  the  instrument  here  figured  (Fig.  1009).  It 
consists  of  a  silver  catheter,  having  about  a  dozen  minute  apertures  near  the 
end.  In  the  interior  is  contained  a  slender  piece  of  sponge,  about  two  inches 
long,  fixed  to  the  expanded  end  of  a  firm  stylet  that  moves  with  the  catheter. 
The  instrument  is  charged  by  filling  the  sponge  with  some  solution  of  nitrate 
of  silver  by  withdrawing  the  stylet.  It  may  then  be  well  oiled  ;  and,  being 
passed  down  to  the  spot  to  be  cauterized,  the  solution  is  forced  out  of  the 
aperture  by  pushing  down  the  rod,  which  compresses  the  sponge.  I  have 
found  this  syringe-catheter  far  safer  and  more  manageable  than  Lallemand's 


Fig.  1009.— Syringe-catheter  for  applying  Caustic  to  the  Uretlira. 


or  any  other  porte-caustiques  that  act  by  protruding  a  spoon  or  sponge,  which  is 
apt  to  be  grasped  by  the  spasmodic  action  of  the  muscles  of  the  part,  often 
being  returned  with  difficulty  into  the  shaft,  and  not  without  risk  of  lacerating 
the  mucous  membrane.  I  generally  use  a  solution  of  the  strength  of  5j 
of  the  nitrate  to  an  ounce  of  water;  though  sometimes  only  a  half  or  a 
third  of  this  strength  can  be  borne.  The  application  usually  occasions  a 
good  deal  of  irritation  for  a  time,  sometimes  even  a  muco-purulent  discharge, 
and  can  be  repeated  only  at  intervals  of  from  ten  days  to  a  fortnight. 
Any  undue  amount  of  irritation,  particularly  after  the  application,  must  be 
subdued  by  ordinary  antiphlogistic  treatment.  After  the  nitrate  of  silver 
has  been  used  two  or  three  times,  the  treatment  may  be  advantageously  con- 
tinued by  passing  twice  a  week  a  similar  instrument  charged  with  glycerine 
of  tannin.  This  acts  as  an  admirable  astringent,  and  suits  many  people  better 
than  the  nitrate. 

2.  Spasmodic  Spermatorrhoea,  or  Spermatospasmos,  more  frequently 
occurs  between  the  ages  of  twenty-five  and  forty.  It  is  frequently  predisposed  to 
by  residence  in  a  warm  climate,  or  by  the  existence  of  some  disease  about  the 
generative  organs  ;  such  as  stricture,  varicocele,  neuralgia  testis,  &c.  In  these 
cases,  there  is  not,  properly  speaking,  a  seminal  flux  :  but  complete  connection 
cannot  be  effected,  as  erection  and  ejaculation  are  either  simultaneous  acts 
or  the  erection  partially  subsides  before  the  emission  takes  place.  This  form 
of  generative  debility  is  often  as  much  dependent  on  mental  or  moral  as  on 
purely  physical  causes. 

Treatment.— This  is  a  condition  of  irritability  rather  than  of  debility.  It 
often  occurs  in  strong  and  otherwise  healthy  men,  accustomed  to  field-sports 
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and  out-of-door  exercises.  There  is  uo  evideuce  of  anaemia  or  of  debility  of 
any  kind.  Hence  tonics  are  not  necessary.  The  remedy  most  to  be  relied 
upon  is  the  bromide  of  potassium  in  doses  of  20  to  30  grains,  with  local  cold 
bathing,  and,  perhaps,  when  there  is  urethral  irritation,  blisters  to  the 
perinteum  and  along  the  penis,  with  belladonna  to  the  interior  of  the  urethra. 
In  addition  to  these  means,  it  is  of  the  first  importance  to  enjoin  moderation  iu 
food  and  drink,  and  above  all,  avoidance  of  alcoholic  stimuli  ;  for,  in  many  of 
these  cases,  it  will  be  found  that  abdominal  plethora  co-exists,  and  exercises 
an  injurious  influence. 

3.  Impotence  arising  from  absence  of  all  sexual  desire  or  power,  or  from 
premature  decay  of  that  power,  is  not  unfrequently  met  with,  and  often  in 
individuals  who  ai'e  otherwise  strong  and  healthy ;  sometimes,  indeed,  in 
those  characterized  by  great  muscular  power,  and  much  given  to  athletic 
exercises.  This  want  of  sexual  desire  may  be  looked  upon  in  many  instances 
as  a  natural  deficiency  in  the  organization  of  the  indi^ddual,  for  which  medical 
or  surgical  treatment  can  do  little.  In  other  cases  it  arises  from  exhaustion 
of  the  nervous  system  by  habitual  physical  or  mental  over-exertion,  by  excessive 
sexual  indulgence,  over-training,  or  study  carried  to  too  great  and  injurious  a 
degree.  Complete  absence  of  seminal  secretion — Aspermia — except  in  cases  of 
atrophy  or  absence  of  the  testes,must  be  especially  rare.  In  a  patient  of  mine  who 
died  at  54  years  of  age,  and  who,  according  to  his  own  and  his  wife's  account,  had 
been  completely  impotent  for  the  twenty-four  preceding  years,  spermatozoa 
in  considerable  quantities  weres  after  death  found  in  .the  testes,  which  were 
carefuUy  examined  with  the  view  of  ascertaining  whether  they  ever  secreted 
semen.  Retention  of  both  testicles,  or  atrophy  of  both  glands  from  mumps, 
will  of  com'se  cause  impotence.  Temporary  impotence  from  nervousness  is 
not  uncommonly  met  with  in  young  men  immediately  after  marriage.  In 
these  cases  the  treatment  recommended  by  Sir  A.  Cooper,  of  ordering  some 
harmless  medicine,  and  forbidding  the  patient  to  attempt  connection,  will 
usually  be  effectual. 

Sterility  in  the  male  is  a  condition  that  has  attracted  some  amount  of 
attention  of  late  years.  It  is,  of  course,  not  unfrequently  connected  with,  and 
probably  dependent  on,  the  same  conditions  that  give  rise  to  the  various  forms 
of  sexual  debility  that  have  just  been  described.  But  it  may  occur  inde- 
pendently of  any  of  these  states,  in  individuals,  indeed,  who  arc  possessed  of 
a  very  considerable  amount  of  sexual  desire  and  vigour.  It  would  ajDpcar  to  be 
due  to  some  morbid  condition  of  the  seminal  fluid,  in  consequence  of  Avhich  the 
speiTuatozoa  are  either  absent,  or  are  possessed  of  insufficient  vitality  to  effect 
impregnation.  The  causes  of  this  condition  are  very  obscure  ;  but  over- 
indulgence in  sexual  intercourse  appears  to  be  amongst  tlie  most  frequent. 
It  would  seem  as  if  each  individual  were  endowed  with  a  certain  amount 
of  procreative  power,  which,  if  early  exhausted,  or  habitually  wasted  in  indis- 
criminate intercourse  cannot  be  restored.  Hence,  Polygamists  in  the  East,  or 
their  Western  congeners,  do  not  propagate,  as  a  rule,  more  than  the  average 
number  of  children.  Amongst  organic  causes  of  this  state,  chronic  epi- 
didymitis appears  to  be  the  most  frequent  (p.  1206).  The  only  Treatment  th-Ai 
can  be  adopted  with  any  prospect  of  success,  is  in  the  one  case  prolonged 
avoidance  of  sexual  excitement,  and  in  the  other  the  removal  of  local  disease 
existing  in  the  urethra  or  testis,  such  as  stricture,  or  thickening  or  condcnsa- 
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tion  of  structure,  by  the  long-continued  use  of  absorbent  remedies  on  general 
principles.    Tonics  are  valueless  in  such  cases. 

Sterility  arises  also  from  malformation  of  the  penis,  such  as  complete 
hypospadias,  and  more  rarely  from  the  size  of  the  male  organ  rendering 
complete  coition  impossible. 

In  conclusion  I  need  scarcely  say  that,  in  the  treatment  of  that  general 
melancholia  or  hypochondriasis  which  accompanies  these  various  affections, 
much  good  may  be  effected  by  means  that  directly  influence  the  spirits  and 
the  mental  condition  of  the  patient.  He  should  be  encouraged  to  travel,  to 
occupy "  himself  with  healthy  out-door  pursuits  and  amusements,  to  take 
regular  exercise,  to  avoid  all  enervating  habits  ;  and,  above  all,  his  mind 
should  be  cheered  by  the  hope  of  eventual  cure.  Should  there  be  any  local 
disease,  such  as  balanitis,  phimosis,  or  varicocele,  that  should  be  subjected 
to  treatment  or  operation. 
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CHAPTER  LXXV. 


DISEASES  OF  THE  FEMALE  GENITAL  ORGANS. 

Some  important  surgical  affections  of  these  organs,  such  as  vesico-vaginal 
and  recto-vaginal  fistulse,  lacerated  perinEeum,  &c.,  have  already  been  dis- 
cussed. The  remaining  affections,  implicating  the  Vagina,  the  Uterus, 
and  the  Ovaries,  are  of  the  greatest  practical  interest ;  but,  as  their  full 
consideration  would  lead  me  far  beyond  the  limits  that  can  be  assigned  to 
them  in  this  work,  and,  indeed,  belongs  to  another  department  of  Medicine,  I 
must  content  myself  with  a  brief  indication  of  the  principal  surgical  points 
deserving  attention. 

INTRODUCTION    OF  INSTRUMENTS. 

Speculum  Vaginae. — Vaginal  specula  of  various  shapes  and  materials  ai'e 
commonly  used  by  Surgeons.  When  the  os  and  cervix  of  the  uterus  require 
exploration,  the  most  convenient  instrument  is  certainly  the  cylindrical 


Pig  1011. -Branched  Speculum.      Fig.  1012. —Bivalve  Speculum. 


reflecting  glass  speculum  (Fig.  1010) ;  which,  being  coated  with  a  layer  of 
tinfoil,  covered  by  india-rubber,  always  presents  internally  a  mirror-like 
surface,  by  which  a  strong  body  of  light  is  thrown  into  the  bottom  of  the 
tube.  It  has  the  additional  advantage  of  being  very  cleanly,  and  not  stained 
by  any  caustics  that  may  be  used  in  it.  These  specula  should  be  of  different 
sizes,  and  may  be  sometimes  advantageously  bevelled  off  at  the  inner  end. 
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When  the  wall  of  the  vagina  requires  examination,  as  in  some  operations  for 
fistula,  a  bivalve  speculum  (Fig.  1012),  one  with  expanding  blades  (Fig.  1011), 
a  cylindrical  one,  provided  with  a  sliding  scale,  or  the  "  duck-billed  "  speculum 
(Fig.  969)  may  advantageously  be  used. 

Introduction  of  the  Speculum  may  readily  be  effected,  without  any 
exposure  of  the  person,  under  the  dress  or  bed-clothes.  There  are  two  positions 
in  which  the  patient  may  conveniently  be  placed  for  this  purpose.  In  the 
first,  she  lies  upon  her  back,  with  the  nates  well  raised  and  brought  to  the  edge 
of  the  bed  or  couch,  her  legs  separated,  and  her  feet  resting  on  two  chairs  ; 
the  Surgeon,  standing  or  sitting  in  front  of  the  patient,  separates  the  labia 
with  the  thumb  and  forefinger  of  the  left  hand,  and  then  passes  the  speculum, 
well  greased,  gently  and  steadily  between  and  under  them,  exerting  any 
pressure  that  may  be  required  haclnvards  on  the  perinagum.  This  position  is 
the  most  convenient  when  caustics  require  to  be  applied  ;  but  is  often  objec- 
tionable to  the  patient,  as  it  appears  to  entail  much  exposure,  though  in  reality 
it  need  not  do  so.  Another  mode  of  introducing  the  speculum,  which  should 
always  be  adopted  when  practicable,  consists  in  placing  the  patient  on  her  left 
side  across  the  bed,  with  the  knees  drawn  up,  and  the  nates  near  the  edge  ; 
the  instrument  is  then  introduced  in  the  same  way  as  before,  the  Surgeon 
sitting  by  the  patient's  side.  In  whichever  way  the  speculum  is  used,  no  force 
should  be  employed  ;  the  patient  should  be  placed  opposite  a  good  light,  and 
care  should  be  taken  that  the  instrument  be  introduced  fairly  to  the  uterus, 
the  position  of  which  may  have  been  previously  ascertained  by  tactile 
examination. 

Female  Catheter. — The  use  of  the  female  catheter  is  often  required  in 
various  diseases  and  operative  procedures  about  the  genito-urinary  organs  of 


women.  It  should  be  introduced  without  exposure,  by  the  aid  of  the  touch 
alone.  This  may  readily  be  done,  as  the  patient  hes  in  bed,  under  the  clothes. 
The  Surgeon,  standing  on  her  left  side,  passes  his  left  index  finger  downwards 
between  the  nymphaa  until  he  feels  the  projection  of  the  meatus  urinarius, 
immediately  above  the  entrance  into  the  vagina  ;  keeping  his  finger  just 
below  this,  he  uses  it  as  a  guide  to  direct  the  point  of  the  catheter  into  the 
canal.  Or  the  reverse  way  may  be  adopted  ;  the  Surgeon,  passing  his  finger 
within  the  orifice  of  the  vagina,  feels  the  urethra  like  a  cord  under  the  arcli 
of  the  pubes  ;  on  tracing  this  forward,  the  urethral  orifice  is  readily  detected, 
and  the  catheter  is  slipped  in.  This  method  has  the  advantage  of  avoidiusf 
the  clitoris,  a  matter  of  importance  in  hysterical  females.  The  catheter  here 
depicted  (Fig.  1013)  is  fitted— when  in  use— with  rubber  tubing,  through 


Fig.  1013.— Self-retaining  Female  Catheter  (Vulcanite). 
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which  the  urine  flows  into  a  vessel  beneath  the  bed  containing  some  disin- 
fectant fluid. 

DISEASES    OP    THE    EXTEBNAL    OEaANS   AND  VAaiNA. 

The  "vulva  is  the  seat  of  numerous  morbid  conditions,  consisting  principally 
of  hypertrophy  or  of  warty  growths,  or  the  formation  of  cysts. 

Hypertrophy  of  the  Labia  to  a  limited  extent  is  not  unfrequently  met 
with,  one  labium  hanging  down  considerably  below  the  other.  In  these  cases, 
it  will  often  be  found  that  the  enlargement  is  due  to  a  kind  of  solid  oedema, 
originally  dependent,  perhaps,  upon  a  fissure  or  ulcer  of  the  part.  In  other 
cases,  large  fibro-cellular  tumours  form  as  outgrowths  from  the  natural  struc- 
tures in  this  region  ;  these  may  require  removal  by  excision. 

Large  Condylomata  or  Verrucae  are  often  met  with  here  as  the  result 
of  gonorrhoeal  or  syphilitic  disease,  forming  at  last  irregular  pendulous  masses 
which  require  extirpation,  either  by  knife  or  scissors,  or  by  means  of  the 
cautery.  I  have  had  occasion  also  to  remove  a  large  Ncavus  by  Hgature  from 
this  situation  ;  and,  in  fact,  any  growth  that  occurs  in  the  skin  or  cellular 
tissue  may  be  met  with  here. 

Cystic  Tumours  are  not  unfrequently  met  with  in  the  labia,  and  may 
sometimes  resemble  rather  closely  the  ordinary  forms  of  inguinal  hernia  ;  with 
which,  however,  their  incompressibility,  irreducibihty,  and  the  absence  of 
impulse  on  coughing,  will  prevent  their  being  confounded.  These  cysts, 
which  require  removal  by  a  little  simple  dissection,  usually  contain  a  clear 
glairy  fluid,  the  retained  secretion  of  the  vulvo-vaginal  gland  ;  sometimes, 
however,  the  fluid  is  turbid  and  of  a  dark  brownish  hue.  Tolerably  free 
hsemorrhage  may  follow  their  removal,  the  vascular  tissues  of  the  labia  being 
cut  into.  This  may,  however,  always  be  arrested  by  Paquelin's  or  some  other 
form  of  cautery,  or  by  firm  pressure  by  means  of  a  T-bandage.  Occasionally 
they  project  from  the  inside  of  the  vagina,  and  then  require  removal  by 
dissection  or  ligature,  as  can  be  best  practised. 

Imperforate  Vagina,  as  usually  met  with  in  young  children,  occasions  a 
good  deal  of  anxiety  to  the  parents.  This  condition,  however,  may  always  be 
very  readily  and  speedily  removed  by  tearing  open  the  canal,  as  it  were,  by 
dragging  open  its  walls  in  opposite  directions,  and  breaking  through  the 
adhesions,  which  are  little  more  than  epithelial,  with  the  thumb-nail,  a  blunt 
probe,  or  the  handle  of  a  scalpel,  and  then  introducing  a  small  pledget  of 
greased  lint. 

Imperforate  Hymen  is  occasionally  met  with,  causing  great  inconveni- 
ence, and  even  danger,  by  the  retention  of  the  menstrual  secretion,  which  may 
accumulate  to  an  immense  extent,  and  become  converted  into  a  kind  of  choco- 
late-coloured grumous  fluid.  This  malformation  does  not  usually  attract 
attention  until  the  age  of  seventeen  or  eighteen.  "When  the  menstrual  flux 
has,  however,  not  appeared,  notwithstanding  periodical  constitutional  dis- 
turbance, an  examination  is  made,  and  the  cause  of  the  obstruction  is 
revealed.  In  these  cases  the  hymen,  which  forms  a  dense  elastic  membrane, 
is  pushed  down  between  the  labia,  and  the  uterus  distended  by  accumulated 
secretion  may  generally  be  felt  as  an  elastic  fluctuating  tumour  above  the 
pubes,  reaching  sometimes  nearly  to  the  umbilicus. 

Treatment  for  the  relief  of  this  condition  is  best  undertaken  during  the 
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interval  between  two  menstrual  periods,  as  indicated  by  the  recurrence  of  the 
molimina.  The  operation  required,  unless  carefully  performed,  is  by  no  means 
free  from  risk.  The  patient  having-  been  placed  in  the  lithotomy  position, 
the  parts  are  first  thoroughly  cleansed  with  an  antiseptic  solution.  A  vertica 
incision,  one  inch  in  length,  is  next  made  in  the  region  of  the  hymen,  by 
cautiously  dividing  the  obstructing  tissues,  layer  by  layer,  until  the  retained 
fluid  is  reached.  The  use  of  Paquelin's  knife  for  this  purpose  is  preferable  to 
that  of  an  ordinary  scalpel.  In  opening  the  membrane,  it  need  scarcely  be 
said  that  wound  of  the  urethra  should  be  carefully  guarded  against ;  with 
care,  this  accident  may  always  be  avoided.  J  have,  however,  seen  one  case  in 
which  it  had  occuiTed.  Once  a  free  opening  has  been  made,  the  cavity  must 
be  allowed  to  empty  itself  without  the  assistance  of  any  pressure  from  above. 
When  the  fluid  has  ceased  to  flow,  a  pad  of  iodoform  gauze  or  lint  soaked  in 
carbolized  oil,  is  laid  over  the  vulva  and  supported  by  a  napkin.  The  dressing 
should  be  changed  as  often  as  may  be  rendered  advisable  by  the  amount  of 
discharge.  The  use  of  the  catheter  is  usually  required  for  a  day  or  two  after 
operation.    The  patient  should  remain  in  bed  for  at  least  a  fortnight. 

Occasionally  the  Surgeon's  advice  may  be  sought  by  married  women  for  a 
rigid  and  only  Partially  Perforate  Hymen  ;  when  incision  with  a  probe- 
pomted  bistoury  or  forcible  dilatation  may  be  required.  Impregnation 
however,  is  possible,  even  though  the  hymen  be  not  ruptured  ;  and  it  may 
be  necessary  during  parturition  actually  to  complete  the  division  of  that 
membrane,  if  thickened  and  unruptured,  though  in  most  cases  it  gives  way 
under  the  pressure  of  the  foetal  head. 

It  may  happen  that  surgical  aid  is  needed  to  supplement  conjugal  efforts  in 
the  consummation  of  the  marriage  rite.  In  these  so-called  "  delicate  "  cases, 
anaesthesia  having  been  induced,  the  Surgeon  introduces  a  small  bivalve 
speculum  shat  Fig.  1012),  or  an  ordinary  "glove-stretcher,"  and,  expanding 
the  blades,  ruptures  the  hymen,  and  dilates  the  vagina  to  the  necessary  extent 
as  he  withdraws  the  instrument.  When  severe  spasmodic  pain,  of  the  charac- 
ter known  as  vaginismus,  is  habitually  caused  by  coition,  its  origin,  failing 
other  causes  may  occasionally  be  traced  to  a  hypersesthetic  condition  of  the 
remains  of  the  hymen.  In  such  cases,  excision  by  means  of  curved  scissors  of 
a  complete  ring  of  the  sensitive  tissue  seated  immediately  within  the  entrance 

s,  relv  i/ffir"'  f,^''^' ^  ^^;T''vf°  this  aU  the  more 

fil  l  1  /  °^       ^^'^       the  introduction  of  a 
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n.rt!!nrr       *^.t  Ovaries,  with  imperforate  vagina,  is 

occasionally  met  with  m  women  otherwise  perfectly  well  formed  ;  the  external 

dpfrnpf  "^'^  "^^^P^^^^  ^^^^8-  ^^^^^  -^^d  the  breasts 

tZ  Z  ''''''/^  '  remarkable  that  sexual  desire  usually  exists. 
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especially  by  the  introduction  of  a  catheter  into  the  bladder  whils  the 
finger  IS  m  the  rectum,  when  the  two  cavities  will  be  found  to  be  in  do  e 
apposition  without  the  intervention  of  uterus  or  ovaries,  the  point  of  the 
mstrumeut  being  fe  t  thinly  covered,  through  the  gut.  In  two  of  t  ie  cases  of 
this  kmd  in  which  I  have  been  consulted,  there  had  been  monthly  enSxis 
Xo  surgical  interference  can  be  of  any  avail  in  such  cases  ;  aran  ittempUo 
restore  the  vagma  would  necessarily  lead  to  fatal  results  by  opeuk?the 
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peritoneal  cavity.  Occasionally,  if  the  woman  has  been  married,  the  fruitless 
attempt  at  coition  on  the  part  of  the  husband,  has  caused  dilatation  and 
expansion  of  the  urethral  orifice  to  such  an  extent,  that  the  index  finger  may 
be  introduced  into  the  cavity  of  the  bladder.  I  have  known  this  expanded 
urethra  mistaken  for  the  vaginal  aperture,  coitus  eflFected  into  it,  and  the 
existence  of  the  malformation  for  a  long  time  completely  overlooked.  Simul- 
faneous  vesical  and  rectal  exploration  will  always  clear  up  the  true  nature  of 
the  case. 

Hypertrophy  of  the  Clitoris  is  occasionally  met  with ;  this  organ 
becoming  enlarged,  elongated,  and  pendulous,  and  in  some  cases  attaining  an 
enormous  size.  Hargrave  mentions  an  instance  where  it  was  found  after 
removal  to  constitute  a  tumour  weighing  five  pounds  and  a  half.  When  the 
clitoris  is  enlarged,  it  may  give  rise  to  a  good  deal  of  irritation,  and  require 
excision,  an  operation  that  is  often  followed  by  rather  troublesome  htemor- 
rhage,  requiring  the  use  of  the  actual  cautery  for  its  arrest.  The  clitoris  may 
also  occasionally  be  the  seat  of  epithelioma;  which,  however,  is  more  commonly 
met  with  affecting  the  labia  minora  and  the  orifice  of  the  vagina.  In  either 
situation  excision  by  means  of  Paquelin's  cautery  knife  is  the  most  efi'ectual 
mode  of  treatment. 

Removal  of  the  Clitoris,  even  though  not  enlarged,  was  some  years  ago 
recommended  and  extensively  practised  as  a  means  of  cure  in  some  forms  of 
epilepsy  and  of  erotomania.  This  is  an  operation  as  unscientific  as  it  would 
be  to  remove  the  glans  penis  for  the  cure  of  similar  affections  in  the  male,  and 
one  that  the  experience  of  the  profession  has  proved  to  be  as  useless  in  its 
results  as  it  is  unscientific  in  its  principle. 

Tumours  of  various  kinds  are  met  with  in  the  interior  of  the  vagina, 
springing  from  its  walls.  These  may  be  of  a  Cystic  character  ;  but  occasion- 
ally true  Mucous  Polypi  are  found  dependent  and  projecting  from  the  side 
of  this  canal.  These  may  most  readily  be  removed  by  transfixing  their  base 
by  a  double  silk  ligature,  and  then  strangling  them.  In  performing  this 
operation,  however,  when  the  tumour  grows  fi'om  the  posterior  wall,  care  must 
be  taken  to  ascertain,  by  proper  digital  examination,  that  a  portion  of  the 
rectum  has  not  been  dragged  down  into  its  base. 

Vaginal  Haemorrhoids  are  occasionally,  though  rarely,  met  with.  They 
occur  chiefly  towards  the  anterior  part  of  the  vagina,  or  about  the  lower  wall 
of  the  urethra,  as  rounded,  smooth,  purple  masses  of  enlarged  and  congested 
veins.  In  one  case  I  have  seen  a  mass  of  this  kind  in  an  old  lady  give  rise  to 
permanent  incontinence  of  urine  or  dysuria,  by  keeping  the  urethral  aperture 
patent.  Destruction  by  Paquelin's  or  the  galvanic  cautery  is  the  best  method 
of ;  treatment,  care  being  taken  not  to  touch  the  healthy  mucous  membrane, 
which  must  be  protected  by  a  bone  speculum. 

Prolapsus  of  the  anterior  or  posterior  wall  of  the  vagina  may  occur, 
giving  rise,  in  the  first  instance,  to  protrusion  of  the  bladder,  or  Cystocele ; 
in  the  other,  to  a  Rectocele.  In  either  case,  but  especially  in  the  first,  it 
occasions  very  serious  and  troublesome  consequences,  amongst  which  chronic 
iiTitation  of  the  mucous  membrane  of  the  bladder,  with  perhaps  ])hosphatic 
deposits  in  the  urine,  are  the  most  marked.  These  protrusions  may  be  sup- 
ported by  properly  constructed  belts  or  pessaries^  combined  with  the  use  of 
astringent  injections. 

In  some  cases  the  Surgeon  may  feel  disposed  to  undertake  plastic  operations, 
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in  order  to  narrow  the  vaginal  orifice  by  freely  paring  opposite  portions  of 
its  wall,  bringing  together  the  freshened  surfaces  by  means  of  the  silver 
suture,  and  thus  procuring  narrowing  of  the  canal  and  permanent  support  to 
the  protruded  part.  The  success  of  such  operative  proceedings  will  greatly 
depend  on  attention  to  details.  The  mucous  membrane  at  the  orifice  of  the 
vagina  should  be  dissected  off  from  about  half  an  inch  below  the  meatus  on  one 
side,  to  a  corresponding  point  on  the  other,  in  a  strip  about  an  inch  and  a  half 
wide  ;  the  dissection  being  carried  well  up  posteriorly  in  the  fonrchette.  Two 
or  three  deep,  and  as  many  superficial,  sutures  should  be  passed  ;  the  deep 
being  left  in  for  about  five,  the  superficial  for  seven  days.  Great  attention 
should  be  paid  to  cleanliness,  the  patient  lying  on  her  side  with  a  catheter  in 
the  bladder  communicating  with  an  india-rubber  tube  to  carry  oft"  the  urine 
(Fig.  1013) ;  and  the  bowels  should  be  confined  by  opium  for  the  first  few  days 
after  operation. 

Various  Discharges  connected  with  the  female  organs  of  generation  fall 
under  the  observation  of  the  Surgeon  ;  these  may  occur  from  the  external 
parts,  from  the  mucous  membrane  of  the  vaginal  canal,  or  from  the  interior  of 
the  cervix  and  the  uterine  cavity.  When  proceeding  from  the  mucous 
membrane  covering  the  external  organs,  or  lining  the  vagina,  these  discharges 
are  frequently,  though  not  necessarily,  of  a  gonorrhoeal  character  ;  and  then 
require  to  be  treated  in  the  way  that  has  been  mentioned  at  p.  1138,  Vol.  II. 
When  they  are  of  a  simple  nature,  proceeding  from  mere  excessive  secretion  of 
these  parts,  astringent  injections,  and  attention  to  the  general  health,  will 
usually  succeed  in  effecting  a  cure. 

Vaginal  Discharges  of  a  purulent  character  not  unfrequently  occur  in 
young  female  children,  as  the  result  of  constitutional  debihty  or  strumous 
derangement.  Occasionally  such  discharges  lead  to  the  suspicion  of  the  child 
having  been  improperly  tampered  with  ;  and,  although  they  may  of  course  be 
occasioned  by  some  violence  inflicted  on  the  genitals,  or  may  even  be  due  to 
gonorrhoeal  infection,  it  must  be  borne  in  mind  that,  in  the  great  majority  of 
instances,  they  certainly  arise  from  constitutional  conditions  solely,  and  are  in 
no  way  referable  to  external  causes.  The  Treatment  consists  in  attention  to 
cleanliness,  the  use  of  warm  lead-lotions,  and  improvement  of  the  general 
health. 

Discharges  dependent  upon  unhealthy  conditions  of  the  cervix  and  lining 
membrane  of  the  uterus  usually  require  special  treatment,  for  the  details  of 
which  the  reader  may  best  refer  to  works  devoted  to  the  Diseases  of  Women  ; 
where  a  consideration  of  the  nature  and  management  of  uterine  displacements 
will  also  be  found. 

TUMOUBS    OF   THE  UTERUS, 

The  so-called  Fibroid,  or,  more  correctly,  Fibro-myomatous  growths,  con- 
stitute by  far  the  most  common  form  of  uterine  tumour.  These  occur  either 
singly,  or  as  multiple  formations  affecting  chiefly  the  fundus  and  body  of  the 
uterus.  As  a  rule  they  develop  slowly,  and  in  the  majority  of  instances  give 
rise  to  no  symptoms  calling  for  surgical  treatment ;  but  occasionally  active 
interference  is  necessitated  in  consequence  of  danger  to  life  arising  fronr  one 
or  more  of  the  following  conditions,  viz.,  persistent  and  uncontrollable  uterine 
hasmorrhage  ;  rapid  increase  in  the  size  of  the  tumour  (sometimes  due  to 
cystic  degeneration)  ;  or  constant  and  severe  pain  caused  by  pressure. 
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The  ordinary  classification  adopted  of  subperitoneal,  intramural,  and  sub- 
mucous growths,  may  conveniently  be  followed  in  considering  the  surgical 
treatment  of  these  tumours. 

(1.)  The  subperitoneal  variety,  when  unaccompanied  by  much  coexistent 
enlargement  of  the  uterine  body,  is  not  uncommonly  met  with  as  a  more  or  less 
distinctly  pedunculated  growth  springing  fi-om  the  fundus.  If  of  moderate 
size,  this  may  readily  be  removed  on  abdominal  section  by  securing  the  pedicle 
with  a  transfixing  Hgature  of  stout  silk  previous  to  division,  and  then  suturing 
the  cut  edges  of  its  peritoneal  investment  across  the  surface  of  the  stump.  In 
cases,  however,  in  which  a  tumour,  often  of  very  large  size,  is  composed  of  a 
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multiple  mass  of  subperitoneal  outgrowths,  involving  closely  the  uterine  body, 
the  operation  of  hysterectomy  is  to  be  had  recourse  to.  This  procedure,  in- 
volving the  ablation  of  the  entire  mass  of  the  tumour,  including  the  body  of  the 
uterus  together  with  the  ovaries  and  tubes,  has  recently  come  to  be  regarded 
as  the  most  satisfactory  mode  of  dealing  with  such  cases.  The  operation  is 
performed  as  follows  :— The  tumour,  having  been  turned  out  of  the  abdominal 
cavity,  is  held  up  by  an  assistant,  while  the  Surgeon  encircles  the  uterus, 
usually  at  about  the  level  of  the  junction  of  the  body  and  cervix,  with  a  soft  iron 
wire  connected  with  a  small  ecraseur  known  as  Koeberle's  serre-nmid.  When- 
ever possible,  the  ovaries  and  tubes  should  be  included  in  the  loop ;  while  care 
is  required  that  no  portion  of  intestine  be  nipped  by  it,  and  that  the  bladder 
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be  kept  out  of  harm's  way  in  front.  The  wire,  having  been  properly  secured, 
is  tightened  by  means  of  the  spiral  screw  of  the  sene-nocud  sufficiently  to 
prevent  all  risk  of  haamorrhage  ;  and  a  stout  pin  is  then  passed  through 
the  pedicle  immediately  above  the  constricting  loop,  before  cutting  away  the 
tumour.  After  this  has  been  done,  the  abdominal  incision  is  carefully  clo.sed 
around  the  stump,  which  is  maintained  in  position  externally  by  the  trans- 
fixing pin.  Finally  the  wire  is  again  tightened  by  a  turn  or  two  of  the  screw  ; 
the  stump  is  then  suiTOunded  by  pledgets  of  absorbent  gauze  or  salicylic 
wool,  and  is  covered  by  a  dry  dressing  of  similar  material.  This  need  not  be 
disturbed  for  a  week,  provided  that  no  signs  of  moisture  be  detected.    If  all 
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go  well,  the  wire  and  pin  may  be  removed  between  the  10th  to  the  14th  day  ; 
after  which,  the  remaining  slough  will  usually  separate  in  the  course  of 
another  ten  days  or  so,  leaving  a  cavity  which  heals  by  granulation. 

(2.)  The  intramural  variety  of  fibvo-myoma  occurs  in  one  of  two  forms. 
The  first  of  these  may  be  described  as  a  more  or  less  uniform  hypertrophy  of 
the  uterine  tissue,  constituting  the  tumour  commonly  known  as  a  soft  fibroid. 
This  enlargement  is  usually  accompanied  by  profuse  uterine  htemorrhage, 
which  may  occasionally  necessitate  active  surgical  interference.  In  such  cases 
either  one  of  two  operations  may  be  performed  for  the  relief  of  the  patient, 
viz.,  removal  of  the  uterine  appendages  (ovaries  and  tubes)  with  a  view  to 
arresting  haemorrhage  and  promoting  atrophy  of  the  growth  by  premature 
indnction  of  the  menopause  ;  or  else  the  above-described  operation  of 
hysterectomy,  which  is  on  the  whole  the  most  satisfactory  mode  of  deahng 
with  these  tumours.  The  second  form  of  intramural  fibro-myoma  consists  of 
locahzed  hypertrophic  growths  which  as  a  rule  are  distinctly  encapsuled. 
When  multiple,  these  may  occasionally  give  rise  to  a  considerable  tumour, 
requiring  the  same  treatment  as  the  above. 

(3.)  The  submucous  variety  of  fibro-myoma,  when  occurring  as  a  more 
or  less  sessile  growth,  projecting  into  and  dilating  the  uterine  cavity,  may 
occasionally  demand  surgical  interference  in  consequence  of  alarming  and 
persistent  liEemorrhage.  If  the  cervix  be  expanded  over  the  protruding  mass, 
a  ft-ee  incision,  made  through  the  capsule  of  the  presenting  portion,  will  enable 
the  operator  to  shell  out  the  tumour  by  a  gradual  process  of  enucleation,  while 
firm  saprapubic  pressure  is  maintained  by  the  hand  of  an  assistant,  in  order 
to  facilitate  the  extraction.  This  operation,  often  a  very  severe  and  difficult 
one  if  the  growth  be  of  any  size,  should  be  undertaken  only  for  the  relief  of 
most  urgent  symptoms,  since  all  submucous  growths  have  a  natural  tendency 
to  become  polypoid  in  character,  and  thereby  more  easily  removable. 

The  ordinary  fibroid  polypus  is  usually  met  with  as  an  oval  or  pyriform 
mass,  attached  to  the  posterior  aspect  or  fundus  of  the  uterine  cavity  by 
means  of  a  more  or  less  distinct  pedicle.  Such  growths  not  uncommonly  give 
rise  to  repeated  and  dangerous  haemorrhage,  often  altogether  disproportionate 
to  their  size.  The  most  efficient  mode  of  treatment  consists  in  removal 
by  means  of  a  wire  ecraseur,  of  which  the  loop  is  passed  round  the  pedicle 
and  gradually  tightened  until  division  be  effected.  Unless  the  growth  be 
protruding  through  the  cervix,  preliminary  dilatation  of  this  structure  will  be 
required  in  order  to  permit  of  the  necessary  manipulations. 

Two  other  varieties  of  uterine  polypi  are  met  with,  viz.,  the  glandular  and 
the  cellular  polyp.  These  usually  grow  from  the  cervix  or  its  immediate 
neighbourhood,  and  their  removal  by  means  of  the  wire  ecraseur,  or  by  simple 
torsion  if  of  small  size,  commonly  presents  no  difficulty. 

It  is  an  important  rule,  after  all  operations  involving  the  uterine  cavity,  to 
apply  pure  tincture  of  iodine  freely  to  the  interior  of  the  womb,  in  order  to 
avoid  the  risks  of  septic  mischief  otherwise  liable  to  ensue. 

Malignant  disease  of  the  uterus  may  occur  in  any  one  of  the  three 
following  forms,  viz.  :  as  glandular  carcinoma  (usually  of  the  medullary  type)  ; 
as  epithelioma  ;  or  very  rarely  as  sarcoma. 

(1.)  Glandular  Carcinoma,  which  is  much  the  most  common  form  of 
malignant  growth  in  this  situation,  may  occasionally  be  met  with  as  a  primary 
affection  of  the  bodij  of  the  uterus  ;  but  its  more  usual  seat  of  origin  is  in  the 
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cervix.  The  disease  commonly  commences  as  a  firm  nodular  growth  in  the 
cervical  wall,  whence  it  spreads  both  outwards  and  downwards,  thus  speedily 
involving  the  tissue  of  the  broad  ligaments  and  the  vesico-vaginal  and  recto- 
vaginal septa,  with  consequent  early  impairment  of  the  natural  mobility  of  the 
uterus.  In  course  of  time,  the  pelvic  organs  become  completely  fixed  and 
surrounded  by  the  new  growth.  Destructive  changes  next  occur  in  the  parts 
implicated,  usually  accompanied  by  foetid  discharge  and  by  occasional  attacks 
of  hEemorrhage.  The  amount  of  pain  suffered  varies  in  different  cases  ;  it 
may  be  quite  insignificant,  or  of  a  most  severe  and  persistent  character. 
Finally,  general  constitutional  cachexy  ensues,  and  the  patient  dies  exhausted. 

Treatment  in  advanced  cases  must  necessarily  be  of  a  palliative  nature  ;  the 
chief  indications  being  to  control  hasmorrhage,  relieve  pain,-  and  sustain  the 
patient's  strength. 

In  the  earlier  stages  of  the  affection  attempts  are  occasionally  made  to 
arrest  its  j)rogress  by  excision  and  the  use  of  the  cautery,  or  by  amputation  of 
the  cervix  with  the  ecraseur  or  with  the  galvano-caustic  wire.  Such  methods, 
although  perhaps  justifiable,  can  be  of  little  use  in  retarding  the  advance  of 
the  disease.  More  radical  measures  are  required  for  this  purpose  ;  and,  in 
suitable  instances,  i.e.,  when  the  mobihty  of  the  uterus  is  still  unimpaii-ed,  and 
no  trace  of  deposit  exists  in  the  adjoining  tissue,  recourse  should  be  had 
without  delay  to  one  or  other  of  the  following  operations,  viz.  :  supra- 
vaginal excision  of  the  cervix,  or  complete  extirpation  of  the  uterus. 

The  former  of  these  consists  in  the  removal  not  only  of  the  entire  cervix, 
but  also  of  such  portion  of  the  uterine  tissues  above  the  level  of  the  internal  os 
as  may  be  found  implicated  by  the  upward  extension  of  the  cervical  disease. 
In  this  manner  almost  the  entke  organ  may  be  excised,  leaving  merely  a  shell 
of  the  uterine  wall  with  its  serous  covering  intact.  The  earlier  steps  of  the 
procedure  are  the  same  as  those  required  in  the  operation  for  complete 
extirpation  of  the  uterus  ;  which  may,  therefore,  be  at  once  resorted  to  should 
such  a  course  appear  desirable.  For  a  full  description  of  the  details  of  both 
these  operations,  the  reader  should  consult  the  works  of  special  Aviiters  on 
this  subject,  where  statistics  may  be  found,  showing  the  relative  mortality  of 
the  two  procedures,  and  also  the  degree  of  protection  against  recurrence 
afforded  by  each  one  of  them. 

(2.)  Epithelioma  of  the  uterus — commonly  known  as  cauliflower 
excrescence — commences  as  a  papillary  growth  on  the  surface  of  the  vaginal 
portion  of  the  cervix,  and  usually  remains  for  a  long  time  superficial  without 
implicating  the  deeper  tissues.  When  typically  developed,  it  constitutes  an 
irregular  papillomatous  mass  which  bleeds  readily  on  being  touched. 

While  still  limited,  the  disease  may  be  eradicated  by  the  removal  of  the 
whole  or  even  of  a  portion  of  the  cervix  with  the  ecraseur  ;  but  if  once  the 
broad  ligamoits  have  been  invaded,  the  affection  proves  rapidly  fatal. 

(3.)  Sarcoma  of  the  uterus  is  of  very  rare  occurrence,  being  met  with  cither 
as  a  localized  submucous  growth,  or  still  more  rarely  as  a  diffuse  infiltration  of 
the  uterine  wall.  The  prognosis  is  always  unfevourable,  although  less  speedily 
so  than  in  the  case  of  true  cancer.  When  confined  to  the  fundus,  the  removal 
of  the  projecting  growths  may  occasionally  be  effected,  after  dilatation  of  the 
cervical  canal,  by  means  of  the  curette  or  sharp  spoon,  followed  by  the 
application  of  strong  nitric  acid.  The  only  other  treatment  likely  to  prove 
effectual  is  extirpation  of  the  entire  uterus,  as  referred  to  above. 
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TUMOUKS    OF    THE  OVAKY, 

For  clinical  purposes,  may  be  broadly  classed  in  two  main  groups,  cystic 
and  solid.  The  first  of  these,  including  those  in  which  cyst-development  is 
the  most  marked  feature  of  the  growth,  can  be  subdivided  as  follows  :  1.  Uni- 
locular cysts;  2.  Multilocular  cysts;  3.  Dermoid  cysts;  4.  Colloid  cysts; 
5.  Cysto-sarcomata.  The  second  group,  consisting  of  the  more  or  less  solid 
formations,  would  include  :  1.  Fibroma  ;  2.  Sarcoma  ;  3.  Carcinoma. 

Of  these  growths,  those  included  in  the  first  group  constitute  a  large 
majority  of  the  ovarian  tumours  met  with ;  the  multilocular  variety  being  on 
the  whole  the  most  common,  while  dermoid  cysts  and  cysts  with  colloid  con- 
tents are  comparatively  rare.  The  solid  tumours,  referred  to  in  the  second 
group,  occur  very  much  less  frequently  than  any  of  the  above. 

Tumours  of  the  ovary  may  develop  at  almost  any  age,  being  occasionally 
met  with  in  quite  young  children,  and  not  very  uncommonly  in  women  who 
have  long  passed  the  menopause ;  but  the  largest  proportion  of  cases  occur 
between  the  ages  of  twenty  and  fifty.    One  or  both  ovaries  may  be  affected. 

If  uninterfered  with,  the  disease  invariably  proves  fatal  after  a  shorter  or 
longer  interval,  usually  within  two  or  three  years  from  the  first  development  of 
an  abdominal  tumour,  death  occurring  from  gradual  exhaustion  due  to  inter- 
ference with  the  functions  of  neighbouring  viscera.  But,  in  the  great  majority 
of  instances,  an  earlier  fatal  termination  is  liable  to  result  fi'om  some  inter- 
cm-rent  complication  or  accident — such  as  rotation  of  the  pedicle,  inflammation 
of  the  cyst,  rupture  of  its  wall,  &c.,  conditions  which,  unless  promptly  dealt 
with,  must  inevitably  hasten  the  patient's  death. 

Diagnosis. — The  differential  diagnosis  of  ovarian  tumours  from  the 
numerous  abdominal  enlargements  which  may  simulate  them,  is  too  extensive 
a  subject  to  be  treated  of  here.  The  following  may,  however,  be  enumerated 
as  conditions  possibly  requiring  elimination  before  a  definite  diagnosis  of 
ovarian  disease  can  be  arrived  at :  1.  Obesity,  oedema  of  the  abdominal  wall, 
tonic  spasm  of  the  recti  muscles  with  hysterical  tympanites  (phantom  tumour). 
2.  Stercoraceous  accumulation,  distended  urinary  bladder,  retained  menstrual 
fluid,  distended  gall-bladder.  3.  Tumour  of  liver,  spleen,  or  kidney,  sarcoma 
of  the  abdominal  glands.  4.  Peritoneal  hsemotocele,  abdominal  or  pelvic 
abscess.  5.  Normal  pregnancy,  hydramnios,  extra-uterine  pregnancy,  uterine 
fibro-myoma,  uterine  fibro-cyst,  hydro-  or  pyo-salpynx.  6.  Hydro-nephrosis, 
hydatid  cysts,  subperitoneal  cysts,  parovarian  cysts.  7.  Simple  ascites, 
encysted  dropsy  of  peritoneum,  peritoneal  cancer  with  ascitic  fluid.  The 
conditions  enumerated  in  the  last  three  of  these  groups  are  perhaj)S  the  most 
likely  to  mislead  in  forming  an  opinion. 

In  all  cases  of  abdominal  tumour,  the  patient  should  be  examined  undressed 
and  lying  upon  her  back  with  the  shoulders  somewhat  raised  and  the  knees 
drawn  up.  After  carefully  noting  the  salient  points  in  the  history  of  the  case, 
such  as  the  duration  and  rate  of  growth  of  the  enlargement,  its  apparent  seat 
of  origin,  the  past  and  present  condition  of  the  menstrual  function,  &c.,  the 
Sm-geon  should  proceed  to  determine  the  nature  of  the  tumour  by  the  syste- 
matic employment  of  the  following  means : — 1.  Impaction  :  Condition  of  the 
abdominal  wall ;  amount  of  distension  ;  shape  and  conbour  of  the  swelling, 
whether  symmetrical  or  not,  prominent  anteriorly,  or  bulging  laterally ;  extent 
of  downward  movement  visible  on  deep  inspiration.    2.  Percussion  :  Position 
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and  extent  of  resonance,  whether  strictly  limited  or  diffused,  altered  or  not  by 
change  of  position  on  the  part  of  the  patient ;  presence  and  nature  of  fluctua- 
tion, whether  limited  (encysted),  or  general  (free  fluid).  3.  Palpation:  Size, 
outline,  and  consistence  of  the  tumour ;  its  relative  mobility ;  solid  or  with 
fluid  contents ;  presence  of  nodular  outgrowths.  4.  Auscultation :  Presence 
of  the  foetal  heart  in  case  of  suspected  pregnancy  ;  uterine  souffle.  5.  By 
Vaginal  or  Rectal  examination  may  be  determined  whether  the  tumour  have  a 
pelvic  connection  or  not ;  and  if  so,  whether  it  be  uterine,  tubal,  or  ovarian. 

Tapping  or  aspiration  of  a  fluctuant  abdominal  tumour  of  doubtful  origin 
is  occasionally  resorted  to  with  a  view  to  ascertain  its  nature  by  examination 
of  the  fluid  withdrawn ;  and  of  late  years  an  exploratory  incision  has  been 
recommended  in  obscure  oases  as  a  more  definite  means  of  clearing  up  the 
diagnosis.  This  last  procedure,  although  comparatively  safe  if  performed 
with  all  due  precautions,  should  by  no  means  be  rashly  undertaken  ;  but  if 
practised,  the  operator  must  be  prepared  at  once  to  proceed  to  the  removal  of 
the  tumour,  should  such  a  step  be  found  advisable. 

Treatment  of  Ovarian  Tumour. — 1.  By  iledical  Means.  These  cannot 
possibly  exercise  any  curative  influence,  or  in  any  way  retard  the  progress 
of  the  disease.  Specific  treatment  by  mercury  or  iodine  only  hastens  the 
progress  of  the  malady,  by  breaking  down  the  constitutional  powers  of  the 
patient ;  and  attempts  at  promoting  the  absorption  of  the  fluid  by  purga- 
tives, diuretics,  &c.,  are  invariably  unsuccessful.  The  utmost  that  can  be 
done  by  medical  treatment  in  ovarian  disease  is  to  attend  to  the  general 
health,  and  to  support  the  patient's  strength  by  tonics,  pending  the  removal 
of  the  tumour. 

2.  Tapjnng  in  ovarian  dropsy  was  formerly  recommended  as  a  palliative 
mode  of  treatment,  occasionally  resulting  in  a  cure.  That  this  may  possibly 
follow  in  the  case  of  a  unilocular  serous  cyst  of  the  broad  hgameut,  cannot 
well  be  denied  ;  but  experience  has  shown  that  after  withdrawal  of  the  fluid 
from  a  true  ovarian  cyst,  re-accumulation  invariably  takes  place,  necessitating 
more  and  more  frequent  repetition  of  the  tapping,  if  the  treatment  be  per- 
sisted in,  until  the  patient  finally  dies  exhausted.  The  operation,  therefore, 
not  only  holds  out  no  prospect  of  cure  ;  but,  as  a  matter  of  fact,  its  adoption 
is  usually  the  precursor  of  a  more  rapidly  fatal  termination  to  the  case  than 
would  otherwise  occur.  For,  in  addition  to  the  more  immediate  risks 
attendant  upon  the  procedure — such  as  wound  of  a  vessel  in  the  abdominal 
wall,  in  the  subjacent  omentum,  or  in  the  cyst-wall  itself  ;  puncture  of 
adherent  intestine  or  urinary  bladder  :  escape  of  irritating  ovarian  fluid  into 
the  peritoneal  cavity,  &c. — tapping  entails  also  certain  remote  dangers  which 
render  its  adoption  of  very  questionable  advantage  to  the  patient,  even  when 
undertaken  as  a  means  of  temjjorary  relief.  Foremost  among  these  may  he 
mentioned  adhesive  peritonitis,  inflammation  of  the  cyst-wall,  suppuration  of 
its  contents— conditions  which,  if  not  rapidly  fatal,  must  very  seriously  com- 
plicate any  future  attempt  to  extirpate  the  tumour.  Even  though  none  of 
these  untoward  events  should  result,  yet  the  operation,  unless  performed  with 
the  strictest  antiseptic  precautions,  is  always  liable  to  induce  septic  contann- 
nation  of  the  cyst-fluids,  a  state  of  things  which,  although  not  necessarily 
leading  to  any  obvious  trouble  at  the  time,  will  surely  tend  to  diminish  the 
patient's  chance  of  recovery  from  a  subsequent  ovariotomy  by  exposing  her 
to  the  risk  of  septicaemia.    Finally,  the  puncture  in  the  cyst-wall  may  from 
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some  cause  or  other  remain  unsealed,  thus  allowing  free  escape  of  ovarian 
fluid  into  the  peritoneal  cavity  with  all  its  attendant  dangers,  among  which 
not  the  least  is  that  of  malignant  infection  of  the  peritoneum  from  a  pro- 
truding papillomatous  growth. 

The  above  enumeration  of  the  dangers  incurred  through  tapping  ovarian 
cysts  is  in  accordance  with  the  experience  of  those  Surgeons  who  have  had 
the  fullest  opportunities  of  judging  of  the  results  of  this  operation  ;  and 
it  is  not  too  much  to  say  that  the  procedure  is  one  to  which  recourse 
should  but  very  rarely  be  had,  only  when  rendered  justifiable  by  exceptional 
circumstances. 

As  a  means  of  relieving  urgent  dyspnoea,  tapping  is  clearly  applicable  only 
to  unilocular  cysts,  or  to  those  multilocular  tumours  in  which  one  cyst-cavity 
largely  predominates  in  size  over  its  neighbours.  "When  imperatively  called 
for  with  this  view,  the  operation  should  invariably  be  performed  with  the 
strictest  antiseptic  precautions,  including  the  use  of  the  carbolized  spray,  in 
order  to  obviate  the  risks  of  septic  infection  of  the  cyst-contents.  The  punc- 
ture may  be  made  through  the  linea  alba,  as  in  the  case  of  ordinary  ascites  ; 
but  not  unfrequently  the  tumour  presents  more  distinctly  at  some  other  part 
of  the  abdominal  wall,  and  the  point  selected  may  be  varied  accordingly,  care 
being  taken  always  to  choose  a  spot  free  from  intestinal  resonance,  and  suffi- 
ciently remote  from  the  pubes  to  avoid  any  possibility  of  puncturing  the 
bladder  which  may  be  drawn  up  in  front  of  the  tumour. 

Incision  and  Drainage  is  a  method  of  treatment  occasionally  applicable 
with  advantage  in  exceptional  cases  of  universally  adherent  suppurating  cysts, 
when  attempted  extirpation  of  the  tumour  would  entail  extreme  risk  to  life, 
owing  to  the  probability  of  rupture  of  the  cyst-wall  during  its  removal — an 
accident  most  likely  to  prove  fatal,  as  involving  the  escape  of  irritating  septic 
matter  into  the  peritoneal  cavity.  The  operation  in  such  instances,  involves  a 
short  incision  in  the  usual  situation  of  sufficient  extent  to  enable  the  Surgeon 
to  judge  of  the  closeness  of  the  parietal  adliesions,  and  by  puncture  of  the  cyst 
to  determine  the  putrid  nature  of  its  contents.  After  thorough  evacuation 
and  sponging-out  of  the  cyst-cavity  with  a  strong  solution  of  iodine,  a  glass 
drainage-tube  should  be  inserted,  and  the  incision  closed  by  means  of  sutures 
connecting  the  cyst  with  the  margins  of  the  opening  in  the  abdominal  wall. 
The  subsequent  management  of  the  case  involves  frequent  withdrawal  of  fluid 
from  the  tube  by  means  of  a  suitable  syringe,  and  the  use  of  some  efficient 
antiseptic  to  prevent  putrefaction  of  the  discharges.  Under  this  treatment, 
the  cyst-cavity  rapidly  contracts,  and  finally  closes  entirely. 

Other  means  of  dealing  with  unilocular  ovarian  cysts  have  from  time  to 
time  been  suggested,  all  aiming  at  the  same  object,  viz.,  that  of  inducing 
gradual  contraction  of  the  cyst  and  cohesion  of  its  walls.  But  of  the  pro- 
cedures advocated,  the  above  described  is  the  only  one  to  be  at  all  recom- 
mended, and  then  only  in  the  exceptional  instances  alluded  to.  No  operation, 
however,  short  of  complete  extirpation,  can  be  looked  upon  as  surely  curative  ; 
since,  even  after  incision  and  drainage,  followed  apparently  by  complete  con- 
traction, it  not  uncommonly  happens  that  secondary  cysts  develop  in  the 
wall  or  base  of  the  original  tumour  ;  and  eventually  a  multilocular  growth 
may  be  substituted  for  what  was  apparently  in  the  first  instance  a  unilocular 
cyst.  These  measures  have  consequently,  wherever  possible,  given  way  to  the 
safer  and  far  more  certain  procedure  of  ovariotomy. 
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Ovariotomy  is  probably  the  greatest  triumph  of  modern  Operative 
Surgery.  In  its  original  conception,  as  in  its  ultimate  perfection,  this 
operation  reflects  the  greatest  lustre  on  the  British  School  of  Surgery. 

Its  history  is  curious.    Its  progress  was  slow,  and  was  marked  by  those 
oscillations  in  the  judgment  and  the  favour  of  the  Profession  which  ft-equently 
precede  the  final  establishment  of  a  great  advance  in  practice.    The  operation 
was  originally  proposed,  and  its  practicability  discussed  in  17G2,  by  William 
Hunter.    It  was  strongly  advocated  and  its  practicability  taught  by  .John 
Bell,  at  a  later  period.    It  is  said  to  have  been  performed  in  France,  by 
L'Aumonier,  in  1782,  in  a  case  of  "scirrhous  disease  with  abscess"  of  the 
ovary,  the  patient  recovering.  A  pupil  of  John  Bell — McDowell  of  Kentucky, 
who  is  the  father  of  ovariotomy — first  performed  the  operation  in  America 
in  1802  ;  and  in  all  operated  thirteen  times.    In  1823,  Lizars  operated  for 
the  first  time  in  this  country.    But  the  operation,  though  several  times 
repeated,  fell  into  discredit,  in  a  great  measure  owing  to  the  imperfection  of 
the  diagnosis  of  the  cases  in  which  it  was  done,  and  was  not  revived  until 
1836,  when  Jeaffreson  of  Framlingham  practised  it  successfully  through  a 
small  incision  only  an  inch  and  a  half  long.    From  this  operation  we  must 
date  the  revival  of  ovariotomy  in  Great  Britain.    This  operation  was  followed 
by  others  performed  by  King  of  Saxmundham,  Crisp  of  Harleston,  and  West 
of  Tonbridge.    The  example  of  these  provincial  Surgeons  was  followed  by 
their  brethren  in  London,  and  the  operation  was  practised  by  many,  especially 
by  Walne,  F.  Bird,  and  Baker  Bro^wn,  but  with  very  discoui-aging  results  ;  for 
of  162  cases  collected  by  Robert  Lee,  in  60  the  disease  could  not  be  removed, 
and  of  these  19  died  ;  whilst  of  the  remaining  102,  42  terminated  fatally. 
Not  only  did  these  unfavourable  results  discourage  the  Profession,  but  a 
growing  belief  sprang  up  that  this  mortality,  great  as  it  was,  did  not  by  any 
means  represent  the  whole  extent  of  the  fatal  cases,  and  notwithstanding  that 
C.  Clay  of  Manchester  continued  to  operate,  ovariotomy  was  in  great  danger 
of  falling  into  such  disrepute  as  to  be  excluded  from  ordinary  surgical  practice. 
In  1867  appears  for  the  first  time  in  connection  with  ovariotomy  the  name  of 
a  Surgeon,  who  was  not  only  destined  to  revive  ovariotomy,  but  to  re-establish 
it  firmly  and  definitively  amongst  the  great  operations  in  surgery  ;  for  in 
December  of  that  year  Sir  Spencer  Wells  performed  his  first  operation  of  this 
kind.    This  case,  the  first  of  a  series  of  1,000  cases  that  he  had  performed  up 
to  the  year  1881,  led  to  a  revival  of  the  operation.    In  Sir  Spencer  Wells's 
hands,  ovariotomy  assumed  a  new  shape  ;  its  performance  was  guided  by 
definite  rules,  the  operative  details  were  carefully  worked  out  and  systematized, 
and  the  after-treatment  much  improved.    The  results  obtained  showed  a 
gradually  increasing  success  :  thus,  of  the  first  series  of  100  cases  published, 
34  cases  died  and  GO  recovered ;  of  the  second  series,  28  died  and  72  recovered ; 
of  the  third  100  cases,  23  died  and  77  recovered ;  while  of  the  last  100,  com- 
pleting his  1,000  cases,  only  11  died  and  89  recovered  ;  this  representing  in 
1880  a  mortality  less  than  a  third  of  that  recorded  in  1860.    These  results, 
admirable  as  they  are,  have  been  still  further  improved  upon  during  late  years 
by  other  well-known  workers  in  this  field  of  Surgery  ;  and  the  procedure, 
formerly  so  fatal  as  to  be  pronounced  unjustifiable,  is  now  the  most  successful 
of  all  great  surgical  operations. 

In  comparing  the  jiresent  reduced  rate  of  mortality  after  ovariotomy  with 
that  which  prevailed  so  recently  as  ten  or  twelve  years  ago,  it  will  be  found 
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that  the  increased  success  now  obtained,  is  in  great  measure  attributable  to 
the  reduction  in  the  number  of  deaths  recorded  from  septicaemia — a  cause  of 
mortality  which  formerly  figured  so  largely  in  ovariotomy  statistics.  The 
following  are  the  main  factors  connected  with  the  operation  as  now  practised, 
which  have  contributed  to  the  attainment  of  the  result. 

The  fir&t,  and  perhaps  the  most  important  of  these  factors  in  the  increased 
success  of  ovariotomy,  has  been  the  general  adoption  of  the  intraperitoneal 
method  in  the  treatment  of  the  pedicle,  as  opposed  to  the  extraperitoneal 
method  by  means  of  the  clamp,  which  was  formerly  used  to  a  very  large 
extent.  The  disadvantages  of  the  clamp  are  now  so  self-evident,  that  it  is 
difficult  to  understand  how  it  should  so  long  have  held  its  ground  against 
the  ligature.  Certainly  the  practice  of  tying  the  pedicle  with  a  silk  thread, 
cutting  the  ends  short  oflF,  and  returning  the  stump,  is  the  simplest,  and,  if 
properly  managed,  the  safest  plan  of  treatment ;  and  it  is  now  universally 
adopted  in  dealing  with  ovarian  tumom'S.  The  use  of  the  actual  cautery, 
either  alone  or  more  commonly  combined  with  that  of  the  ligature,  is  still  con- 
tinued by  some  few  operators,  but  appears  to  possess  no  advantage  over  the 
more  usual  method,  even  in  cases  where  the  condition  of  the  pedicle  is  most 
favourable  for  its  employment. 

The  second  factor  here  requiring  mention,  has  been  the  gradual  abandon- 
ment of  the  practice  of  tapping  ovarian  cysts.    There  can  be  no  doubt  that 
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this  treatment  formerly  so  commonly  adopted,  had  much  to  answer  for  in 
retarding  the  progress  of  ovariotomy.  The  disastrous  consequences  of  the 
procedure  failed  from  some  cause  or  other  sufficiently  to  impress  the  mind  of 
the  profession  at  large  ;  and,  until  within  the  last  ten  years,  tapping  was 
looked  upon  as  the  proper  preliminary  treatment  before  recommending 
abdominal  section.  That  such  a  course  should  have  appeared  justifiable  in 
the  early  times  of  ovariotomy,  when  the  diagnosis  of  ovarian  disease  was  com- 
paratively in  its  infancy,  is  not  unnatural ;  but,  at  the  present  day,  when  the 
study  of  abdominal  tumours  has  been  so  greatly  perfected,  the  fact  that 
tapping  is  an  operation  to  be  looked  upon  with  the  greatest  distrust,  is  daily 
becoming  more  generally  recognised  ;  and  this  belief  has  undoubtedly  con- 
tributed to  the  success  of  ovariotomy. 

The  third  factor  alluded  to,  viz.,  drainage  of  the  abdominal  cavity,  practised 
by  the  insertion  at  the  lower  extremity  of  the  abdominal  incision  of  a  glass 
tube  reaching  to  the  bottom  of  Douglas'  pouch,  has  certainly  taken  a  share  in 
reducing  the  mortality  after  the  operation.  The  utility  of  this  method,  as  a 
means  of  preventing  the  accumulation  in  the  peritoneal  cavity  of  fluids  liable 
to  undergo  septic  changes,  has  long  been  recognised  ;  but  its  value  has 
recently  been  enhanced  by  the  adoption  of  the  plan  of  flushiug  out  the  peri- 
toneal cavity  with  plain  boiled  water  or  with  a  warm  solution  of  boracic  acid 
— as  a  prehminary  to  the  use  of  the  tube.  This  treatment  has,  of  late 
years,  undoubtedly  contributed  greatly  to  the  success  of  abdominal  surgery  j 


i2s8    DISEASES   OF  THE  FEMALE  GENITAL  ORGANS. 


and  iu  putrid  cases,  where  reliance  cannot  be  placed  on  ordinary  antiseptic 
precautions,  its  adoption  is  certainly  advantageous. 

The  last,  but  by  no  means  the  least  important,  of  the  factors  referred  to 
as  having  influenced  the  mortality  after  ovariotomy,  is  the  apphcation  of  the 
antiseptic  system  to  abdominal  surgery.  Although  the  utmost  importance 
had  for  long  been  attached  by  all  operators  to  the  employment  of  the  strictest 
hygienic  measures  both  during  and  after  the  performance  of  ovariotomy,  it  is 
only  within  the  last  nine  or  ten  years  that  the  antiseptic  treatment  has  been 
systematically  applied  to  operations  of  this  nature. 

The  extent  to  which  it  is  necessary  to  carry  out  so-called  strict  Listerism, 
may  still,  possibly,  be  a  matter  for  discussion,  but  of  the  now  well-established 
value  of  antiseptics  in  these  operations,  as  shown  by  published  results,  no 
doubt  can  be  entertained. 

The  advocates  for  the  use  of  the  strictest  antiseptic  precautions  in 
ovariotomy,  recommend  their  employment  on  the  following  grounds,  viz.  : 
that,  since  their  introduction,  the  rate  of  mortality  has  diminished  ;  the  after- 
treatment  is  simplified  ;  and,  recovery  is  more  rapid  and  complete. 

Those  who  object  to  the  use  of  antiseptics,  base  their  practice  on  the  fol- 
lowing statements  :  that  they  are  unnecessary— the  diminution  in  the  rate  of 
mortality  being  due  to  circumstances  other  than  the  employment  of  anti- 
septics, such  as  increased  personal  experience,  the  diminution  in  the  number 
of  cases  which  have  been  tapped  before  operation,  the  general  adoption  of 
improved  methods  of  hygiene  and  cleanliness,  and  the  employment  during  the 
operation  of  special  means  for  cleansing  the  peritoneal  cavity. 

The  true  estimate  of  the  relative  value  of  these  conflicting  statements 
may  be  safely  left  to  time  ;  but  meanwhile  the  fact  remains,  that  the  adoption 
of  antiseptics  in  abdominal  Surgery  has  been  followed  by  a  very  marked  im- 
provement in  the  results  of  peritoneal  operations  ;  and  further — that  this 
increased  success  is  mainly  attributable  to  the  reduction  in  the  mortality  from 
septic  causes. 

In  the  days  when  the  results  of  ovariotomy  were  much  less  good  than  they 
now  are,  the  opinion  generally  held  was  in  favour  of  postponing  any  surgical 
interference  so  long  as  the  patient  was  tolerably  free  fi'om  pain  and  able  to 
move  about.  Of  late  years,  however,  the  increasing  success  of  the  operation, 
together  with  the  fuller  recognition  of  the  serious  risks  entailed  by  delay  in 
such  cases,  has  led  to  the  belief  that  an  ovarian  tumour  should  be  removed 
as  soon  as  its  nature  and  connections  can  be  clearly  ascertained,  and  its 
presence  is  beginning  in  any  way  to  affect  the  patient's  well-being. 

Preparation  of  the  Patient. — No  special  medical  treatment  is  as  a  rule 
necessary,  beyond  attending  to  the  state  of  the  bowels.  In  the  case,  how- 
ever, of  a  very  large  tumour  of  long  standing,  when  the  urine  is  scanty  and 
highly  concentrated,  depositing  quantities  of  mixed  urates,  benefit  will  be 
derived  from  the  administration  of  full  doses  of  citrate  of  potash  or  lithia 
during  the  forty-eight  hours  preceding  operation,  combined  with  the  employ- 
ment of  a  hot  bath,  should  the  skin  be  habitually  dry  and  disinclined  to 
act.  Finally,  a  full  dose  of  castor-oil  or  some  equivalent  aperient  should  be 
given  the  evening  before,  to  be  followed  by  an  enema  administered  on  the 
morning  of  the  operation,  to  ensure  thorough  evacuation  of  the  lower  bowel. 

The  room  selected  for  the  operation  and  for  subsequent  occupation  by  the 
patient,  must  be  thoroughly  clean,  airy,  and  well  ventilated,  if  possible  witli 
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an  open  fire-place.  A  trustworthy  and  competent  nurse,  accustomed  to  the 
use  of  the  female  catheter,  and  to  the  giving  of  nutrient  injections,  should 
be  chosen  to  take  sole  charge  of  the  case  ;  she,  as  well  as  all  concerned  in 
the  operation,  ought  to  be  completely  free  from  any  taint  of  recent  septic 
contamination. 

All  sponges  and  instruments,  previously  well  cleansed,  must  be  immersed  in 
a  warm  2^  per  cent,  solution  of  carbolic  acid,  and  placed  within  easy  reach 
of  the  operator's  hand.  The  silk  employed  for  Hgatures,  sutures,  &c.,  should 
be  thoroughly  purified  by  soaking  hi  a  5  per  cent,  solution  of  the  acid  for  an 
hour  or  tw^o  before  being  used.  It  is  an  important  rule,  for  obvious  reasons, 
carefully  to  count  the  sponges  and  artery-forceps  in  use  immediately  before 
commencing  the  operation,  so  as  to  prevent  the  possibility  of  any  subsequent 
doubt  as  to  their  number. 

After  the  bladder  has  been  emptied  by  means  of  the  catheter,  the  patieut 
in  her  night-dress  and  wearing  a  flannel  bed-jacket  and  warm  stockings. 


Fig.  1017.— Scissors  for  use  in  Abdominal  Operations. 


is  placed  upon  the  operating  table  with  her  head  and  shoulders  comfortably 
supported  by  pillows.  Aneesthesia  having  been  induced,  the  lower  limbs 
A\Tapped  in  a  blanket  are  secured  by  a  broad  strap  buckled  across  just  above 
the  knees,  while  her  hands  are  fastened  on  either  side  of  the  table.  A  thin 
mackintosh  sheet,  large  enough  to  cover  the  patient  entirely  from  the  shoulders 
downwards,  and  having  an  opening  in  the  centre  four  inches  by  six,  coated 
around  with  adhesive  material,  is  next  applied  to  the  abdomen,  of  which  the 
skin,  previously  well  cleansed  with  soap  and  water,  should  be  sponged  over 
with  carbolic  lotion  before  turning  on  the  spray.    The  Surgeon,  standing  on 


Fig.  1018.— Ovariotomy  Trochar. 


the  right  side  of  the  patient,  is  faced  by  his  assistant  on  the  opposite  side  of 
the  table. 

Operation. — No  definite  rule  can  be  laid  down  as  to  the  length  of  the 
incision,  beyond  stating  that  while  necessarily  proportionate  to  the  size  and 
nature  of  the  tumour,  it  should  in  all  cases  be  as  limited  as  possible.  A  small 
cut,  two  or  three  inches  long,  extending  in  the  mid-line  to  within  an  inch  of 
the  pubes,  will  suffice  for  the  removal  of  any  simple  cyst  ;  and,  if  necessary, 
may  readily  be  prolonged  upwards.    All  ha^moiThage  from  bleeding  points  in 
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the  abdominal  wall  having  been  arrested  by  the  application  of  Wells's  pressure- 
forceps,  the  peritoneum  must  be  divided,  care  being  taken  to  open  it  fairly  ; 
for,  if  adherent,  it  may  readily  be  mistaken  for  the  cyst-wall,  and  so  stripped 
off  the  under  surface  of  the  abdominal  muscles. 

On  exposing  the  tumour,  any  soft  parietal  adhesions  in  the  immediate 


Fig.  1019.— Nelaton's  Cyst-Forceps. 


neighbourhood  of  the  incision  may  be  separated  by  the  Surgeon's  finger.  The 
growth,  if  cystic,  should  then  be  tapped  with  Wells's  trochar  (Fig.  1018),  care 
being  taken  to  prevent  the  escape  of  any  fluid  into  the  abdominal  cavity  by 
fixing  the  edges  of  the  puncture  with  the  trochar-clamps,  which  enable  the 


Figs.  1020, 1021,  1022.— Variously  shaped  Pressure-Forceps. 


operator  to  cxtnict  the  gradually  collapsing  cyst.  Sliould  this  prove  imprac- 
tical)lc  owing  to  the  multilocular  nature  of  the  growth,  the  trochar  must  be 
carefully  withdrawn  after  applying  Nekton's  forceps  (Fig.  1019),  and  the 
puncture  in  tlic  cyst-wall  sufficiently  enlarged  to  permit  of  the  Surgeon  intro- 
ducing his  hand  for  the  purpose  of  breaking  down  the  contents  of  the  tumour. 
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If  still  unable  to  extract  it,  he  must  prolong  his  incision  upwards,  and  care- 
fully separate  any  parietal,  omental,  or  intestinal  adhesions  which  may  be 
present,  applying  pressure-forceps  (Figs.  1020,  1021,  1022)  as  required  to  all 
bleeding  points.  Immediately  after  the  extraction  of  the  tumour,  a  flat 
sponge  squeezed  thoroughly  dry,  should  be  introduced  for  the  purpose  of 
protecting  the  intestines  and  preventing  their  protrusion. 

The  pedicle  is  now  examined  and  its  connection  with  the  uterus  clearly 
defined.  As  a  rule  it  is  most  convenient  to  tie  it  before  cutting  away- the 
tumour  ;  but,  if  desirable,  it  may 
be  temporarily  secured  with  strong 
pressure-forceps  during  division, 
and  then  dealt  with  subsequently. 
Either  of  the  two  methods  here 
represented  may  be  employed  for 
this  purpose.  That  shown  in  Fig. 
1023  is  the  one  most  generally 
adopted.  A  single  thi-ead  is  first 
passed  at  a  point  just  internal  to 
the  large  plexus  of  veins  in  the 

outer  edge  of  the  pedicle,  and  securely  tied  so  as  to  include  the  plexus, 
together  with  the  ovarian  artery  which  lies  along  this  border  ;  the  pedicle 
is  next  transfixed  centrally  with  a  double  ligature  passed  by  means  of  the 
handled  needle  (Fig.  1025),  and  is  tied  in  equal  halves,  care  being  taken 
that  the  loops  interlace  at  the 
seat  of  puncture.  In  the  other 
method — shown  in  Fig.  1024,  the 
separate  outer-edge  ligature  is 
usually  dispensed  with.  The 
pedicle  is  transfixed  as  before, 
but  with  a  needle  carrying  only 
a  single  thread,  doubled  upon 
itself ;  after  withdrawal  of  the 
needle,  one  end  of  the  ligature  is 
brought  half  round  the  pedicle, 
passed  through  the  projecting  loop  on  the  side  opposite  to  its  own  point  of  exit, 
and  thence  carried  onward  to  unite  with  the  remaining  end  of  the  ligature 


Fig.  1023. — Ligature  of  tlie  Ovarian  Pedicle 
(twisted  loop). 


Fig.  1024. — Ligature  of  the  Ovarian  Pedicle 
(double  loop). 


Fig.  1025.— Curved  Pediclo-ncodle. 


round  the  other  half  of  the  pedicle — which  is  thus  secured  by  a  continuous 
twisted  loop.  Pressure-forceps  arc  then  applied  to  either  border  on  the  distal 
side  of  the  ligatures,  and  the  tumour  is  cut  away.  Finally  a  single  loop  of 
stout  silk  is  tied  firmly  round  the  stump,  either  exactly  in  or  immediately 
behind  the  groove  formed  by  the  previous  ligatures.    All  the  threads  should 
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be  cut  short,  and  the  pedicle  be  returned,  without,  however,  removing  the 
pressure-forceps,  which  are  left  on  in  order  to  facilitate  the  final  examina- 
tion of  the  stump  before  closing. 

The  condition  of  the  remaining  ovary  should  next  be  ascertained  ;  and  if 
diseased,  it  should  be  removed. 

Parietal  adliesions,  unless  of  long  standing,  do  not  as  a  rule  require  ligature, 
temporary  compression  by  forceps  usually  sufficing  for  the  arrest  of  haemor- 
rhage. Should  there,  however,  be  general  oozing  from  a  somewhat  extensive 
surface,  the  application  of  a  sponge  moistened  with  strong  Liq.  Ferri  Per- 
chloridi  will  serve  readily  to  control  it.  Bands  of  pelvic  adhesions  must 
always  be  tied  as  near  as  possible  to  their  seat  of  origin,  and  cut  short. 
Omental  and  intestinal  adhesions  need  careful  management :  the  former 
should  be  dealt  with  either  by  transfixion  and  tying  off  in  sections,  or  else  by 
separate  ligature  of  bleeding  vessels  ;  the  latter,  if  extensive,  may  require  to 
be  laced  by  a  fine  continuous  suture  involving  only  the  peritoneal  coat  of  the 
intestine. 

The  peritoneal  cavity  should  now  be  thoroughly  and  systematically  sponged 
out,  care  being  especially  directed  to  the  uterine  pouches,  and  to  the  iliac  and 
lumbar  regions.  The  pedicle  is  again  examined  to  make  certain  that  all  is 
left  secure  ;  the  forceps  holding  it  are  removed,  and  it  is  dropped  in.  A 
small  flat  sponge  is  then  introduced  for  the  purpose  of  protecting  the  intes- 
tines during  the  insertion  of  the  sutures,  for  which  no  better  material  can  be 
employed  than  fine  silk,  passed  at  intervals  of  about  half  an  inch.  To  ensure 
a  satisfactory  cicatrix,  each  stitch  should  include  the  edges  of  the  sheath  of 
the  rectus  muscles,  in  addition,  of  course,  to  the  peritoneum,  which  is  the  most 
important  layer  of  any  in  the  wall.  Before  closing,  all  sponges  and  forceps 
are  carefully  counted  to  make  sure  that  none  are  missing. 

Should  drainage  be  deemed  advisable,  a  glass  tube  of  the  required  length  is 
introduced  to  the  bottom  of  Douglas's  pouch  from  the  lower  end  of  the 
abdominal  incision  before  tying  the  sutures.  The  mouth  of  the  tube  is  then 
covered  with  one  or  more  well  carbolized  sponges,  enveloped  in  a  rubber  sheet 
with  a  perforation  in  its  centre  which  fits  closely  around  the  everted  lip  of 
the  tube.    (Fig.  1016.) 

.  Finally  a  dry  antiseptic  dressing  is  applied  and  kept  in  place  by  broad 
straps  of  adhesive  plaster,  over  which  a  flannel  binder  is  fastened  securely 
round  the  patient's  abdomen  before  placing  her  in  bed. 

After-Treatment. — On  recovery  from  the  anajsthetic,  an  opiate  should  at 
once  be  administered,  either  in  the  form  of  a  hypodermic  injection  of  morphia, 
or  perhaps  more  conveniently  as  the  ordinary  Liq.  Opii,  of  which  twenty 
drops  may  be  given  by  the  bowel,  and  repeated  as  required,  usually  once  in 
every  six  hours,  for  the  first  three  or  four  days.  Should  sickness  be  trouble- 
some, nothing  need  be  given  by  the  month  for  the  first  twenty-four  or  thirty- 
six  hours  beyond  a  little  ice,  plain  soda-water,  or  brandy  and  water  ;  after 
which  milk  and  water  may  be  tried,  to  be  succeeded,  if  retained,  by  plain 
bread  and  milk.  In  the  meantime  nutrient  injections  of  becf-toa  with  or 
without  the  addition  of  a  tablespoonful  of  port  wine,  administered  every  three 
or  four  hours,  will  probably  be  of  service  ;  the  nurse  being  directed  to  intro- 
duce a  rectal  tube  before  each  injection  in  order  to  facilitate  the  escape  of 
flatus.  The  urine  should  be  drawn  ofl'  by  the  catheter  four  times  daily  for 
the  first  few  days,  or  until  the  patient  be  able  to  pass  it  naturally.    In  a 
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drainage  case — renewal  of  the  sponges,  and  withdrawal  of  fluid  from  the  tube 
by  means  of  a  syringe  with  rubber  tubing  fitted  to  its  nozzle,  should  be 
practised  twice  in  each  twenty-four  hours  until  the  tube  is  removed — usually 
at  the  end  of  the  first  forty-eight  or  seventy-two  hours,  when  the  opening 
left  by  it  will  readily  close.  If  all  be  going  well,  ordinary  light  diet,  such  as 
milk-pudding,  fish  or  chicken,  may  be  allowed  on  the  third  or  fourth  day. 
Should  there  be  much  fever  at  any  time,  the  application  of  an  ice  bladder  to 
the  head  will  soothe  and  tranquillize  the  patient,  and  promote  reduction  of 
the  temperature.  As  a  rule  the  bowels  may  be  left  undistarbed  until  they 
show  some  inclination  to  act,  when  they  may  be  assisted  by  an  enema. 
Finally  the  stitches  should  be  removed  on  the  seventh  or  eighth  day,  and  the 
patient  may  be  allowed  to  leave  her  bed  at  the  end  of  the  second  week, 
wearing  a  suitable  abdominal  belt. 

After  recovery  from  ovariotomy,  the  cure  is  usually  complete. 

Oophorectomy. — The  removal  of  one,  or  possibly  of  both,  uterine  appen- 
dages (ovaries  and  tubes)  may,  in  exceptional  instances,  be  required  for  the 
rehef  of  persistent  suff"ering  associated  with  tangible  disease  of  these  organs. 
The  steps  of  the  operation,  and  the  details  of  the  after-treatment,  resemble 
in  all  essential  features  those  above  given  in  connection  with  ovariotomy. 

Hernia  of  the  Ovary. — It  may  happen  that  the  ovary,  on  one  or  both 
sides,  becomes  displaced,  and  escapes  from  the  pelvis  through  one  of  the 
openings  which  give  passage  to  intestinal  hernia.  In  three-fourths  of  the 
recorded  cases  (twenty-seven  out  of  thirty-eight,  according  to  Enghsch  of 
Vienna)  the  displacement  has  been  inguinal.  In  nearly  one  half  of  the  cases 
it  was  congenital  ;  all  these  were  instances  of  inguinal  displacement ;  and  all 
the  instances  of  double  ovarian  hernia  were  inguinal  and  congenital. 

The  Causes  of  the  displacement  in  the  adult  are  not  easily  ascertained. 
In  the  congenital  cases  it  would  seem  as  if  an  abnormal  descent  of  the 
ovary  took  place,  analogous  to  the  descent  of  the  testis  in  the  male. 

Symptoms. — Congenital  ovarian  hernia  is  nearly  always  irreducible  ;  while 
in  most  cases  of  acquired  displacement  of  the  ovary,  it  has  been  possible  to 
return  the  tumour  into  the  abdomen.  The  sweUing  is  generally  pyriform  in 
the  inguinal  region,  rounder  in  the  femoral.  There  is  no  constant  diagnostic 
symptom  ;  but  in  several  instances  it  has  been  noticed  that  the  hernia  became 
more  tender  on  pressure,  and  larger  during  menstruation.  At  this  time,  also, 
inflammation  of  the  ovary  may  take  place  ;  and,  being  attended  with  vomiting, 
may  lead  the  Surgeon  to  imagine  that  the  case  is  one  of  strangulated  hernia. 
The  diagnosis  here  is  not  easy ;  indeed,  according  to  Enghsch,  of  twenty  cases, 
in  which  symptoms  of  strangulated  hernia  were  present,  a  correct  diagnosis 
was  made  in  seven  only.  The  difficulty  of  diagnosis  would  be  much  increased 
if  an  intestinal  or  omental  hernia  were  present  with  the  ovarian.  Abscess  or 
sloughing  of  the  displaced  ovary  occasionally  occurs. 

Treatmmt. — So  long  as  the  hernia  presents  no  special  symptoms  there  is 
little  or  no  occasion  for  interference,  beyond  the  wearing  of  a  properly  fitted 
truss.  If  inflammation  occur,  the  case  must  be  treated  on  ordinary  principles ; 
and  if  the  ovary  suppurate,  the  abscess  should  be  opened.  When  the  ovary 
is  vciy  painful,  or  has  become  cystic,  extirpation  may  be  practised. 
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Air-tube.    Sec  I>arynx  and  Trachea 

operations  on,  717.    >See  Laryngotomy 
and  Tnichcotomy 
Aitken,  syphilis  a  cause  of  atheroma,  91 
Ala  nasi,  restoration  of,  636 
Albrecht,  statistics  of  tuberculosis  in  chronic 

arthritis,  350 
Albuminuria  in  relation  to  lithotomy,  1027 
to  lithotrity,  1068 
Alcoholic  excess  a  predisposing  cause  of  piles, 
938 

Alexander,  ligature  of  vertebral  artery  as  a 

cure  for  epilepsy,  204 
Allarton's  operation  of  median  lithotomy, 

103 1 

Allbutt,  pathology  of  tetanlis,  36 


Allen,  B.  H.,  gall-stones  in  intestine,  874 

Allingham's  clamp,  949 

Alternating  calculus,  990 

Althaus,  Dr.  Julius,  galvano-puncture  in 

aneurism,  150 
Alveolar  processes,  diseases  of.    See  Jaws 
Amj'Utation  {ampulo,  I  lop  off)  for  aneur- 
ism, 126.    See  also  Aneurism 

ankylosis,  363 

caries,  291 

chronic  arthritis,  353 
congenital  of  fingers,  partial,  526 
joint-disease,  420 

mortality  after,  421 
rrialignant  disease  of  bone,  322 

muscular  tumours,  505 
necrosis,  297 
of  breast,  782 

mortality  after,  786 
ofpeais,  1197 

at  shoulder-joint  in  axillary  aneurism, 
218 

in  subclavian  aneurism,  203 
of  thigh,  for  hip-disease,  486 

for  popliteal  aneurism,  115, 
254.  256 
results  of,  484 
Amussat's  operation  for  artificial  anus,  895 

in  children,  915 
Ansesthesia  dolorosa,  439 
Anfesthetics  in  compression  for  aneurism,  140 
in  compressing  abdominal  aorta,  140 
operations  on  palate,  652 
lithotrity,  1051 
stricture,  1166 
Anal  dilator,  929 

Anel's  operation  for  aneurism,  122,  123 
Aneurism  (avo,  through  :  thpivte,  I  widen) 
in  general,  100 
accidents  after  ligature  for,  127 
acupuncture  in,  152 
amputation  for,  126 

for  gangrene  after  ligature  of,  135 
recurrent  pulsation,  131 
suppuration  of  sac  of,  134 
by  anastomosis,  67 

in  tongue,  663 
diagnosis  fi  oni  ordinary  aneurism,  67 
from  malignant  disease  of  bone,  321 

pulsating  sarcoma,  321 
treatment,  68 
arterio-vcnous,  153 
of  bone,  324.    See  Osteo-aneurisra 
bruit  in,  iii 
causes  of,  100,  102 
circumscribed,  105 

symptoms  of,  ill 
classification  of,  102,  106 
clot  in,  loS,  121 
death  from,  liow  produced,  117 
definition  of,  100 
diagnosis  of,  112 

from  abscess,  114, 172 

malignantdiseiiseof  bone,  321 
neuralgia,  115 
osteo  aneurism,  326 
pulsating  bronchocele,  173 
pulsating  tumours  of  bone,  321 
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Aneurism — continued. 

diagnosis  from  rheumatism,  115 

from  tumours,  113,  172,  321 
diffused,  105 

symptoms  of,  112 
dissecting,  94,  106,  107 
•duration  of,  no 
extracranial,  183 
false,  105,  106 

circumscribed,  105 

diffused,  105 

sacculated,  105 — 107 
formation  of,  107 
fusiform,  102 

gangrene  in  diffused  form  of,  112 

after  ligature  for,  134 

from  pressure  of,  109 

treatment,  135 
geographical  distribution  of,  loi 
impeded  circulation,  102 
muscular  strain  a  cause  of,  loi 
number  of,  no 
pressure-effects  of,  109 
pulsation  in,  in 

i-ecurreut  pulsation  in,  127,  128,  129 
regimen  in,  119 
rupture  of,  117 
sacculated,  104 
secondary,  128,  129,  251 
spontaneous  cure  of,  115 
■structure  of,  107 

suppuration  and   sloughing  of,  116, 
132 

treatment,  133 
surgical  treatment  of,  120 
symptoms  of,  no 
terminations  of,  115 
treatment  of,  n8 

by  actual  cautery,  134 
acupuncture,  152 
compression    by  instruments, 
130,  I3S>  '138—140 
duration  of  treatment,  142 
statistics,  143 
constitutional,  118 
by  digital  compression,  121,  144 
Esmarch's  method,  145 
flexion,  147 

galvano-puncture,  121,  149,  160, 
194 

injection  of  ergotin,  151,  194 

of  perchloride  of  iron,  151, 
192,  241 
ligature,  121.    Sec  Ligature 
local,  120 

by  manipxilation,  148,  194 

various  mechanical  means,  152, 
160 

true  sacculated,  104 
tubular,  102,  137 
varicose,  153 

AnKUKISMS,  Sl'ECIAT,,  1 54 

of  abdomen  and  lower  extremities,  226 
aorta,  abdominal,  226 
diagnosis  of,  227 

from  iliac  abscess,  441 
symptoms  of,  226 
treatment  by  compression,  227 


Aneurisms,  special — continued, 

of  aorta,  thoracic,  154.    Sec  Aneurism, 
intrathoracic 
arm,  forearm,  and  hand,  221 
axillary  arteiy,  205 

amputation  for,  217 
compression  in,  206 
diagnosis  of,  206 
inflamed.  217 
ligature  for,  207 
suppuration  of,  213 
symptoms  of,  205 
treatment  of,  206 
basilar  artery,  183 — 185 
brachial  artery,  221 
brachio-cephalic    artery,    161.  Sec 

Aneurism  of  innominate  artery 
carotid  artery,  common,  170 
diagnosis  of,  171 
digital  compression  in,  173 
dysphagia  from,  694 
ligature  for,  128,  173  •> 
spontaneous,  170 
symptoms  of,  170 
treatment  of,  173 
external,  182 
internal,  182,  188 
treatment  of,  183 
cerebral  artery,  anterior,  183 
middle,  183,  185 
posterior,  184 
femoral  artery,  242 
deep,  242 
superficial,  244 
treatment  of,  .142,  245 
gluteal  artery,  240 
in  hand,  221 

of  iliac  artery,  compression  in,  238 
external  iliac,  229 

diagnosis  from   abscess,  441, 
856 

internal  iliac,  240 
inguinal,  229 

diagnosis  from  abscess,  229 
symptoms  of,  229 
treatment  of,  230 
of  innominate  artery,  161 
diagnosis  of,  164 
dysphagia  from,  163,  693 
dyspnoea  from,  163 
ligature  for,  of  carotid,  166 

subclavian,  165 
subclavian  anxl  ca- 
rotid, 166 

pain  in,  163 
pressure-effects  of,  162 
prognosis  of,  164 
pulse  in,  162 
symptoms  of,  162 
treatment  of,  164 — 170 
intracranial,  183 
causes  of,  183 
death  from,  187 
pathology  of,  184 
prcssure-elfects  of,  185 
rupture  of,  187 
symptoms  of,  185 
treatment  of,  188 
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Aneurisms,  special — oontinued, 
intraorbital,  189 
causes  of,  189 
diagnosis,  192 
digital  compression  in,  192 
pathology  of,  191 
prognosis  of,  190 
symptoms  of,  189 
treatment  of,  192 
intrathoracic,  154 

auscultatory  signs  of,  154 
dysphagia  from,  157 
dyspncea  from,  156 
galvano-puncture  in,  160 
oedema  from,  158 
.    pain  in,  155  ♦ 
pressm-e-elfects  of,  154 
pulsation  and  tumom-  in, '158 
rational  signs  of,  154 
tracheotomy  for,  161 
treatment  of,  158 
of  ophthalmic  artery,  189 
popliteal  artery,  244 
compression  in,  144 
diagnosis  of,  114,  244 
diffused,  114,  253 

amputation  for,  115,  254,  256 
double,  253 
ligature  for,  246,  256 

of  external  iliac,  252 
femoral,  common,  245 
superficial,  246 
rupture  of,  255 
secondary,  251 
symptoms  of,  244 
treatment  of,  135,  142,  145 
pudic  artei-y,  240 
radial  artery,  221 
sciatic  artery,  240 
subclavian  arteiy,  193 
amputation  for,  203 
compression  for,  194,  202 
diagnosis  of,  194 

ligature  of  bi-achio-cephalic  artery 
for,  194 
of  subclavian,  199,  202 
symptoms  of,  193 
treatment  of,  194 
tibial  arteries,  256 
ulnar  arteiy,  221 
vertebral  artery,  183 
Aneurismal  diatliesis,  no 
varix,  153 

of  jugular  vein,  170 
Angcioleucitis,  41 
Angular  ankylosis  of  elbow,  386 
hip,  488 
knee,  537 
curvature  of  spine,  428 

Swyre's  treatment  of,   443 — 
446 

Ankle,  excision  of,  416 

weak,  553 
Ankylosis  (aynvKos,  crooked),  361 

amputation  for,  363 

complete,  361 

diagnosis  between  fibrous  and  osseous, 
362,  363 


Ankylosis — continued. 
of  elbow,  flexed,  520 
straight,  521 
excision  for,  386,  521 
fibrous,  341,  361 
in  hip-disease,  463,  487 

cross-legged  defonnitj',  491 
forms  of,  488 
management  of,  489 
operation  for,  489 
incomplete,  361 
of  jaw,  628 

knee,  osseous,  537 
osseous,  361,  386,  488 
treatment  of,  362 
Annandale,  excision  of  head  of  femur,  480 

incision  of  joint  in  hip  disease,  477 
Annular  calcification  in  arteries,  95 
Annulus  migi'ans,  661 
Antiseptic  osteotomy,  529,  539 

treatment  of  chronic  cystitis,  1086 
hydrocele,  1213 
Antiseptic  precautions   in   operations  for 
strangulated  hernia,  817 
in  necrosis,  298 

trephining  bone,  277 
Antrum,  diseases  of,  607, 

dentigerous  cysts  in,  610 
dropsy  and  cystic  disease  of,  609 

diagnosis  from  tumour,  612 
polypus  of,  610 
suppuration  of,  608 
treatment,  609 
tumours  of,  610 
Anus,  abscess  near,  932 
absence  of,  914,  916 

with  opening  of  rectum  into  other 
canals,  916 
artificial,  formation  of,  894 

hj'  Amussat's  operation,  895. 

915 

by  Callisen  s  method,  S95 
in  cancer  of  rectum,  895,  921 
in  children,  915 
by  Littre's  operation,  894,  915 
by  perinreal  section,  914 
results  of,  S98 
in  heniin,  830 
treatment  of,  831 
cancer  of,  924 
closure  of,  913 

by  septum,  913 
with  absence  of  rectum,  914 
congenital  malformations  of,  913 
tissure  of,  928 
fistula  of,  933 
imperforate,  913 
moist  skin  around,  951 
prolapse  of,  952 

from  calculus,  996 
protrusion  of  ovarimi  cyst  from,  955 
spasmodic  contraction  of  sphincter  of, 
931 

ulcers  of,  928 
Aorta,  abdominal,  aneurism  of,  226 
diagnosis  of,  227,  427 
symptoms  of,  226 
treatment  of,  227 
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.  AoETA,  alidominal — continued. 
atheroma  of,  90 
compression  of,  227 
ligature  of,  238 
thoracic,  aneurism  of,  254.    See  Aneur- 
ism, intrathoracic 
Aplionia  (a,  negative  ;  xpoivi),  Toice,  706 
Aphthie  of  tongue,  661 

Ai-eola,  inflammation  and  abscess  of,  746, 
747 

Ap.m,  aneurism  of  vessels  of,  221 
ankylosis,  straight,  521 
contraction  of,  521 

of  muscles  of,  521 
defonnities  of,  520 

gangrene  of,  after  ligature  of  arteries, 
216 

Ai-ndt,  ligature  of  brachio-cephalic  artery, 

ligature  of  subclavian  artery,  200 
AiiTERiES,  aneurism  of.    See  Aneiu'ism 
atheroma  of,  87 — 93 
calcification  of,  94 
contraction  of,  67 
<legenerations  of,  94 

a  cause  of  aneurism,  94 
diseases  of,  96 
earthy  matters  in,  91 
embolism  of,  98 
I'atty  degeneration  of,  94 
gangrene  from  obstruction  of,  99 
granular  degeneration  of,  94 
inflammation  of,  85.    See  Arteritis 
ligature  of.    See  Ligature 

in  elephantiasis,  44,  45 
occlusion  of,  by  disease,  97 
ossification  of,  89,  96 
pressure  of  aneurism  on,  109 
rupture  of,  spontaneous,  97 
thrombus  in,  96 — 98 
ulceration  of,  96 

wounds  of,  in  hernia-operations,  829 
in  lithotomy,  1021 
Artekies  or  Artery,  axillary,  aneurism  of, 
205.    See  Aneurism 
ligature  of,  203,  218 
basilar,  aneurism  of,  183 — 185 
brachial,  aneurism  of,  221 

ligature  of,  222,  224,  326 
brachio-cephalic.      See   Artery,  inno- 
minate 

of  bulb,  wound  of,  in  lithotomy,  1023 
carotid,    common,    aneurism  of,  170. 
See  Aneurism 
aneurismal  varix  of,  170 
ligature  of,  for  aneurism  of  aorta, 
158 

of  carotid  artery,  173 
of    innominate  artery, 
166 

intraorbital,  189 
on  distal  side,  180 
efTccts  of,  on  brain,  176  ' 
lungs,  180  ' 
internal,  aneurism  of,  182,  183,  188 
cerebral,  anterior,  aneurism  of,  183 
middle,  183,  185 
posterior,  184 


TEKIES — cunt/'niifd. 
dorsal  of  penis,  wound  of,  in  lithotomy, 
1022 

epigastric,  relation  to  femoral  hernia, 
854.  859 
to  inguinal  hernia,  839,  840 
femoral,  aneurism  of,  242.    See  Aneur- 
ism 

ligature  of,  common,  245 
superficial,  246 
for  elephantiasis,  44 
accidents  after,  249 
relation  to  femoral  liernia,  854 
of  foot,  ligature  of,  259 
forearm,  aneurism  of,  221 
gluteal,  aneurism  of,  240 
hsemoiThoidal,  inlerior,  wound  of,  in 

lithotomy,  1022 
of  hand,  aneurism  of,  221 
iliac,  common,  ligatui'e  of,  236 
external,  aneurism  of,  229 

ligature  of,  for  elojihantiasis,  44 
inguinal  aneurism,  231 
I)opliteal  aneurism,  253 
results  of,  234 
iliac,  internal,  aneurism  of,  240 

ligature  of,  241 
innominate,    aneurism   of,    161,  693, 
See  Aneurism  .' 
ligature  of,  195 — 197 
inti'acruuial,  aneurism  of,    183.  See 

Aneurism 
lingual,  ligature  of,  666 
obturator,  relation  to  femoral  hcji'nia, 
854  . 

ophthalmic,  aneurism  of,  189 
palmar,  aneurism  of,  221 
perineal,  wounds  of,  in  lithotomy,  1021, 
1033 

peroneal,  ligature  of,  259 
plantar.    See  Arteries  of  foot 
popliteal,    aneurism    of,     244.  See 

Aneurism 
pudic,  aneurism  of,  240 

internal,  wound  of  in  lithotomy, 
1022 

radial,  aneru-ism  of,  221 

ligature  of,  224,  225 
sciatic,  aneurism  of,  240 

ligature  of,  241 
subclavian,    aneurism    of,    193.  Sec 
Aneurism 
compression  of,  202 
ligature  of,  for  aneurism  of  axillary 
artery,  207 
of  innominate  artery,  165 
subclavian  artery,  199,  207, 
209 

accidents  alter,  210,  211 
distal,  202 
thyroid,  ligature  of,  596 
tibial,  aneurism  of,  256 

anterior,  ligature  of,  258 

posterior,  ligature  of,  257 
ulnar,  aneurism  of,  221 

ligature  of,  223 
vertebral,  aneurism  of,  1S3 

ligature  of,  204 
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Arteiio-capillary  fibrosis,  91 
Artei'io-venoiis  aneurism,  153 
A  iiTEEiTis  {m-teria,  an  artery  ;  ills,  denoting 
inflammation),  85 
acute,  85 
deformans,  87,  92 
embolic,  86 
hypei-plastic,  93 
obliterans,  93 
proliferans,  93 
thrombosis  from,  86 
traumatic,  85 
Artlirectomy,  in  white  swelluig,  352,  401 
Arthritic  coxalgia,  464 
prognosis  of,  469 
treatment,  472 
Arthritis  (&p0pov,  a  joint;  itis,  denoting 
inflammation),  332 
acute,  332,  337,  474,  628 

causes  and  varieties  of,  337 
diagnosis  of,  334 
in  infants,  340 

treatment,  345 
infective,  337 
pathology  of,  335 
pysemic,  337 
repair  after,  341 
.   acute  rheumatic,  338 
senile,  340 

treatment,  345 
septic,  337 
symptoms  of,  332 
treatment  of,  341 
chronic  rheumatoid  of  hip,  356 
diagnosis  of,  358 

from  sciatica,  19 
jiathological  changes  in,  357 
of  lower  jaw,  358 
shoulder,  358 
deformans,  353,  522 

diagnosis  from  true  digital  contrac- 
tion, 523 
Ijolyarticular  rheumatoid,  354 
puerperal,  338 
rheumatoid,  353,  449,  522 
chronic,  354 
causes,  355 
symptoms,  355 
treatment,  356 
stnmious,  345 
duration,  350 

pathological  changes  in,  346 
symptoms  of,  345 
tenninations,  350 
treatment  of,  351 — 353 
tubercular,  chronic,  345 
Artliromcningitis,  acute  croupous,  339 
Arlliiopathy  of  paralysed  limbs,  358 

of  ataxic  patients,  359 
Artificial  anus.    See  Anus,  artificial 
Ascitic  fluid  in  hernial  sac,  797 
Asppimia  (4,  negative  ;  airipiia,  seed),  1242 
Aspirator,  use  of  in  exploration  of  kidney, 
978 

in  hydatids  of  the  liver, 
908 

in    retention    of   urine,  i 
1 173  I 


Aspirator,   use  of  in  strangulated  hernia, 
837 

m  tapping  cliest,  732 
Astragalus,  excision  of,  415 
Atheroma  {hQApa,  or  afi^prj,  porridge  of  meal) 
in  arteries,  87 — 93 
influence  on  aneurism,  100 
nature  and  causes  of,  89 
syphilis,  influence  of,  91 
thrombosis  from,  92 
Atheromatous  abscess,  88 

artery,    microscopic    examination  of, 
i  89 
I         cysts,  591 

ulcer,  88,  92 
!  Atlas,  disease  of,  448 
1  Atony  of  bladder.    See  Bladder 
of  rectum,  931 
Atrophy  (d,  negative ;  rp4<pw,  I  nourish)  of 
bone,  305 
of  prostate,  1121 
testis,  1204 
Atrophying  scirrhus,  765 
Attitude  in  hip-joint  disease,  458 
Aubrey,  intraorbital  aneurism,  191 
Auscultatory  signs  of  aortic  aneurism,  154 
Automatic  retractor,  723 
Auvert,  ligature  of  subclavian  artery,  200 
Aveling's  taUvert,  546 
Axilla,  aneurism  in,  205 

tumours  in,  788 
AxiUaiy  ai-tery.    See  Artery,  axillarj' 

glands,  implicated  in  mammary  cancer, 
767 

removal  of,  783 
j  Ijnnphadenoma  of,  788 

strumous  disease  of,  788 
Axillo-mammary  cancer,  786 
Axis,  disease  of,  448 

Ayres's  operation  for  extroversion  of  bladder, 
1  1080 


Babingtok's  glottiscope,  701 
Baker,  Morrant,  cysts  in  neighbourhood  of 
diseased  joints,  366 
India-rubber  trachea- tubes,  728 
necrosis  without  suppuration,  293 
statistics  of  cancer  of  the  breast,  778 
Balanitis  [PdJ^avos,  an  acorn,  also  the  glans 
penis;  ilis,  denoting  inflammation), 
1193 

Ball,  open  operation  for  inguinal  hernia,  847 
Bandages,  plaster  of  Paris,  in  disease  of 

spine,  443—446 
Banks,  cure  of  artificial  anus,  832 
operation  for  hernia,  846,  S47 
results  of  operations  for  cancer  of  breast, 

777 

Barbadoes  leg,  43 

Barker,  A.  Vj.  ,  acute  arthritis,  628 

antiseptic  osteotomy  of  mctatar-sal  bone 

for  bunion,  500 
diseases  of  tongue,  660,  661,  664,  677, 
678 

exploration  of  kidney  by  aspirator,  976 
gastro-enterostomy,  906 
hypertrophy  of  tongue,  657 
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Barker,  A.  E. — continued. 

malignant  tumours  of  tonsil,  687 
open  operation  for  inguinal  hernia,  847 
position  assumed  by  limb  in  disease  of  I 

liip-joint,  458  ! 
wound  of  obturator  in  hernia-operations,  . 

S59 

Barlow,  cases  of  rickets,  309  I 
Baron,  intraorbital  aneurism,  191  j 
Bartley,  ligatui-e  of  abnormal  obturator  in 

hernia-operation,  859 
Barton,  operation  for  angular  ankylosis  of 

hip,  489 
angular  ankylosis  of 
knee,  537 

Barwell,  cases  of  ligature  of  femoral  artery, 
249 

ligature  of  carotid  and  subclavian,  166 
secondary  htemorrhage  after  ligature  of 

subclavian,  216 
treatment  of  aneurism  by  compression, 
142,  144  ;  by  electrolysis  combined 
with  introduction  of  steel  wire,  152 
Basilar  artery.    See  Artery,  basilar  1 
Bauden,  statistics  of  excision  of  shoulder,  ' 
381 

Bayer,  ligature  of  subclavian  artery,  200  I 
Becker,  micrococci  in  acute  necrosis,  282  ! 
Bell,  Sir  C,  ligature  of  femoral  artery  for 

popliteal  aneurism,  124 
Bell,  John,  median  operation  of  lithotomy, 

1030  I 
Bellingham,  regimen  in  aneurism,  1 19  j 
treatment  of  aneurism  by  compression, 

143 

Bellocq's  sound,  573 

Benign  fungus  of  testicle,  1222 

polypus,  574 
Bent,  J.,  excision  of  carious  head  of  humerus 

for  disease,  370 
Bergmann,  ligature  of  carotid  and  subclavian, 

166 

Biceps  muscle,  contraction  of,  520 
Bickersteth,  excision  of  head  of  humerus  for 
exostosis,  377 
ligature  of  brachio-cephalic  artery,  196, 
198 

of  carotid  and  subclavian,  167 
Bifurcation  of  the  hand,  525 
Bigelow's  catheters,  1049 

divulsor,  1149 

evacuator,  1049,  1050 

lithotrite,  1047 

operation  of  lithotrity,  1044,  1048 
Bigg's  apparatus  for  contracted  knee,  534, 
535 

for  wiy-neck,  520 
Bilateral  gorget,  1037,  1038 

lithotomy,  1030,  1036 
Bilharzia    hscmatobia,    hsematuria  from, 
1 103 

Biliary  fistulaj,  911 

Billroth,  nature  of  atheroma,  89 

caries,  286,  287 

chronic  arthritis,  346 

endarteritis  proliferans,  94 

excision  of  pylorus,  905,  906 

extirpation  of  larynx,  714 


Billroth — continued,  . 

injection  of  iodine  in  cases  of  simple 

hypertrophy,  596 
ligature  of  both  carotids,  179 
osteoplastic  periostitis,  263 
removal  of  tumour  of  bladder,  i  roi 
results  of  operations  for  cancer  of  breast, 

777 

white  swelling,  346 
Birkett,  cases  of  supernumerary  breasts,  742 
Bistourie  cachee,  1165 
Blackman,  ligature  of  both  carotidsj  178 
Bladdei!,  atony  of,  1090 

danger  of,  in  lithotrity,  1061, 
1068 

incontinence  of  urine  from,  1095 

treatment,  1096 
retention  of  urine  from,  1092 
diagnosis  of,  1093,  1115 
results  of,  1093 
symptoms  of,  109 1 
treatment  of,  1093 
bar  at  neck  of,  11 13 
cancer  of,  1 102 
catairh  of,  1084 

treatment  of,  1085 
conditions  of,  unfavourable  to  lithotiitv, 
1068 

congenital  malformation  of,  1079 
cysts  of,  1097 

difficulty  of  entering  bladder  in  lateral 
lithotomy,  1016 
in  median  lithotomy,  1035 
dilatation  of,  956 

of  neck  of,  in  lithotomy, 

lOIO 

diseases  of,  1079 

induced  by  calculus,  looi 

by  enlarged  prostate,  11 12 
stricture,  1064 
producing  irritation  of,  1087 
distension  of,  with  overflow,  1096 
extroversion  of,  1079 
false  membrane  in,  1018 
fasciculated,  957,  1018 

unfavourable  to  lithotrity,  1068 
fistulous  openings  into,  925 
foreign  bodies  in,  calculi  formed  on, 
1075 

liEemorrhage  from,  1104 

into,  after  lithotomy,  1027 
hernia  of,  799 

treatment  of,  849 
hypertrophy  of,  956 

effect  in  kidney- disease,  957 
unfavourable  for  lithotrity,  1068 
inflammation  of,  acute,  1082 
treatment,  1083 
gonorrheal,  1132 
after  lithotomy,  1027 
lithotrity,  1063 
chronic,  1083 

complicating  lithotrity,  106S 
diagnosis  from  enlarged  pros- 
tate, 1 1 14,  1 1 15 
pathological  changes,  1083 
symptoms,  1084 
treatment,  1085 
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Bladder — continued, 
irritable,  1087 

causes  of,  1087 
in  boys,  1089 

complicating  lithotrity,  1062,  1068 
diagnosis,  1088 
in  gonorrhosa,  1132 
gout,  1088 

women,  1090  ' 
treatment  of,  1089 
U'ritatiou  of,  by  calculus,  995 

lithotrity,  1057 
painful  conditions  of,  1097 
paralysis  of,  diagnosis  from  enlarged 

prostate,  11 15 
puncture  above  pubes,  11 19,  1173  ' 

through  rectum,  11 20,  1171 
sacculi  of,  957,  999,  1084,  1097 

complicating  lithotrity,  1058,  1068  i 
secondary  morbid  conditions  of,  956, 

lOOI 

sounding  the,  997 

errors  in,  1000 
spasm  of,  couiplicating  lithotomy,  1017 
stone  in,  990.    Sec  Calculus 
tubercle  of,  1097 

tumours  of,  1098  i 
diagnosis  from  cancer,  1 102 

from    enlarged  prostate, 
1114 

washing  the,  after  lithotrity,  1056 
wounds  of,  in  lithotomy,  1024 
Bland,  ligature  of  brachio-cephalic  artery, 
195,  198 

Blane,  Sir  G.,  irritation  of  brain  by  aneurism, 
188 

statistics  of  tetanus,  33 
Blepliaro^jlasty  (l3Kecpapov,  an  eyelid;  irKdcrffu, 

I  form),  634 
Blind  fistula  in  ano,  934 
piles,  937 

Blizard,   Sir  W.,   cystotomy  in  irritable 

bladder,  Id89 
Blood-cyst,  591 
Blood  in  ha;matocele,  1216 
Blows,  aneurism  caused  by,  102 
Bock,  cases  of  knock-knee,  527 
Boils  in  the  external  meatus,  559 
Bokai,  inoculation  with  micrococci  from 

gonorrhffial  pus,  11 24 
Bone,  abscess  of,  chronic,  270,  271 
symptoms,  275 
treatment,  277 
aneurism  of,  324 

ligature  of  main  artery  in,  326  I 
atropliy  of,  305 
cancer  of,  324 

caries  of,  269,  270.    See  Caries 
chondromata  of,  315  I 
cystic  tumours  of,  315 

treatment,  316 
dead,  separation  of,  294 
deformities  in  rickets,  306 
disease  in,  disease  of  cartilage  dependent 

.  on,  336 
diseases  of,  260 
effect  of  aneurism  on,  1 10 
epithelioma  of,  324 


Bone — oontimufd. 

erectile  growtlis  in,  324 
exfoliation  of,  294 
exostosis  of,  313 
expansion  of,  266 
fibroma  of,  315 
growth  of,  arrested,  305 
hj'datids  in,  316 
hypertrofihy  of,  304 

inflammatory,  304 
inflammation  of,  260,  267,  269,  337 
length  of,  increased,  304 
malignant  disease  of,  316 

central,  318 

diagnosis  of,  320 

peripheral,  319 

situations  of,  317 

treatment  of,  322 
myeloid  tumours  of,  317,  322 
necrosis  of,  266.    Sec  Xecrosis 
pulsating  \tumours  of,  324.    See  Osteo- 

aneurism 
removal  of  necrosed  pelvic,  302 
repair-  of,  after  excision,  373 
necrosis,  295 

scirrlius  of,  323 

sclerosis  or  hardening  of,  304 

scrofulous  disease  of,  269 

softening  of,  269 

spindle- celled  sarcoma  of,  317 

structural  changes  in,  304 

supj)uration  of,  261 

diffuse,  262 
transplantation  of,  374 
trephining  of,  276 
tubercle  of,  271 
tumours  of,  313 
malignant,  316 
treatment,  322 
ulceration  of,  265,  271 
Bones,  nasal,  fistulous  openings  in,  640 
Bose,  performance  of  tracheotomy,  722 
Bottini,  operative   ti-eatment  of  enlarged 

prostate,  11 17 
Bougies  for  strictui'e,  1148 
bulbous,  1 1 49 
catgut,  1 149 
filiform,  1 149 

iodoform  and  eucalyptus  for  gonor- 
rha'a,  1127 
Bow-knees,  530 
Bow-leg,  553 

Bowman,  intraorbital  aneurism,  191 
Boys,  circumcision  in,  1191 

impaction  of  calculus  in  iiretlira  of, 
1073 

lateral  lithotomy  in,  1014 

dilKculties  in,  1015 
mortality  of,  1026 
lithotrity  in,  1062 
Bozeman's  operation   for  urinaiy  vaginal 

fistula,  1 1 84 
Bracliial  Artery.    Sec  Artery,  brachial 
Brachio-cephalic  arterj\  ^SVic  Artery,  innomi- 
nate 

Brain,  aneurisms  of  vessels  of,  183 

congcTiifal  hernia  of  membranes  of,  556 
eircct  of  ligature  of  carotid  on,  176 
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B 11 AIN — continioed. 

operations  on  the,  557 
paralysis  from  compression  or  injury 
of,  28 

Brainard,   excision  of  head  of  humerus, 
377 

operation  for  angular  ankylosis 
of  knee,  537 
Brasdor's  operation  for  aneurism,  122,  203 
Bkeast,  abscess  of,  750 

chronic  submammary,  750 
chronic  encysted,  751 
absence  of,  742 
adenoid  tumour  of,  756 
amputation  of,  782 

mortality  after,  786 
anomalies  of  development  of,  742 

of  secretion  of,  744 
cancer  of,  765 

axillary  glands  affected  in,  767 
causes  of,  770 
caustics  in,  776 
cicatricial,  765 
course,  766 
colloid,  769 
compression  in,  775 
constitutional  cachexy,  768 
development  of,  765 
diagnosis  of,  772 
duct-cancer,  770 
duration  of,  768 
encephaloid,  769 
infiltrating  or  diifuse,  765 
in  male,  787 

nodular  or  cii'cumscribed,  765 
operation  for,  776 

selection   of  cases  for,  779, 
780 

statistics  of,  776,  777 
pain  in,  767 

pathological  structure,  768 
retraction  of  nipple  in,  767 
return    of,    after  operation,  774, 
781 

scirrhus,  765 

in  male,  788 

skin  implicated  in,  766 

treatment  of,  774 

villous,  770 

viscera  affected  in,  768 
cystic  sarcoma  of,  757 

diagnosis  from  cancer,  772 

tmnours  of,  753 

treatment  of,  756 
diseases  of,  742 

in  male,  788 
ftetal  remains  in  tumours  of,  764 
hydatid  cysts  of,  754 
hydrocele  of,  754 
hypertrophy  of,  743 
inflammation  of,  745,  746 

chronic,  749 

treatment,  746 
lacteal  tumour  of,  744 
neuralgia  of,  743 
painful  tumour  of,  759 
recurrent  fibroid  tumour  of,  762 
sanguineous  cysts  in,  764 


I  Beeast — cojitimoed. 
sarcomata  of,  763 
serous  cysts  of,  754 
supernumerary,  742 
syphilitic  disease  of,  752 
tuljercle  of,  752 
tumours  of,  752 

non-malignant,  753 
Bridle  strictures,  1 144 
Broca,  structure  of  aneurisms,  108 

ligature  of  subclavian  for  innominate 
aneurism,  165 
Brodie,  Sir  B.,  causes  of  success  in  litotomy, 
1024 

method  of  seizing  stone  in  lithotrity, 
1053 

treatment  of  cancer  of  breast,  779, 
780 

enlarged  prostate,  ni6 
Bronchi,  pressure  of  aucurism  on,  156 
Bronchocele    ()3/jrfyxos,    the    windpipe  ; 
K^iX-n,  a  tumour),  593 
acute,  599 
causes  of,  593 
compression  in,  595 
cystic,  593,  594 

treatment,  598 
excision  in,  596 — 598 
fibroas,  593,  594 
iodine  in,  596 
iron  in,  596 

ligature  of  thyroid  arteries  in,  596 
pulsating,  593,  595 

diagnosis  from  carotid  aneurism, 
173 

seton  in,  596 

simple  hypertrophy,  594 

symptoms  and  varieties,  594 

treatment  of,  595 
Browne,  Buckston,  air-tampon,  1023 
Browne,  Langley,  ligature  of  carotid  and 

subclavian,  166 
Bruit  in  aneurism,  in 

Bryant,  statistics  of  intestinal  obstruction, 
882 

tracheotomy  in  larj'ngeal  disease,  711 
treatment  of  aneurism  by  mechanical 
means,  152 

Bryk,  cysts  of  lower  jaw,  624 

Bubonocele,  838 

Buccal  operation  for  excision   of  tongue, 
673 

j  Buchanan's  operation  for  restoration  of  lip, 
I  650,  651 

!         rectangular  staff,  1031 
i  Buenger,  ligature  of  both  carotids,  179 
Bugalski,  ligature  of  brachio-ccphalic  artery, 
196 

Bulb  of  urethra,  arteries  of,  wounded  in 
lithotomy,  102 1 
wound  of,  in  lateral  lithotoinj'^,  1021 
^  median  lithotomy,  1033 

BuUen,  ligature   of  subclavian  artery  for 

axillary  aneurism,  215 
Burns  a  predisposing  cause  of  tetanus,  32 
Bunion,  499 

treatment  of,  500 
,   Eurow's  plastic  ojjeration,  633 
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Bui;sA  Patellae,  diseases  of,  494 

enlargements  of,  496 

inflammation  of,  494 

sloughing  of,  495 

suppuration  of,  494 

disease  of  patella  from,  495 

tumours  of,  497 
BursiE,  diseases  of,  492,  497 

enlargements  of,  493,  497 — 500 

situations  of,  492 

treatment  of,  494 
Bursal  cysts,  591,  681 

tumours  in  ham,  diagnosis  from  aneu- 
rism, 244 
in  floor  of  mouth,  686 
Busch,  naso-orbital  tumour,  580 
Bush,  distal  ligature  of  carotid,  i8i 
Bu  she's  needle,  947 
Butcher's  saw,  375 
Butlin,  cases  of  sarcoma  of  bone,  317 

disease  of  the  nipple,  771 

extirpation  of  larynx,  716 

glandular  cysts  of  breast,  754 

malignant  tumours  of  tonsil,  687 

osteitis  deformans,  312 
Button-suture,  11 84 


Cachexia  strumipriva,  597 
Csecal  hernia,  798 

treatment  of,  849 
Calabar  bean  in  tetanus,  39 
Calcaneum.    See  Os  calcis 
Calcification  [calx,  lime  ;  facio,  I  make)  of 
thrombus,  55 
of  arteries,  94 
Calculous  diathesis  and  deposits,  984 
CALCULrs  (Lat.  a  small  stone  or  pebble)  in 
bladder,  984 

alternating,  990 

in  boys,  lithotomy  for,  1014 

lithotrity  for,  1062,  1067 
carbonate  of  lime,  989 
causes  of,  993 

characters  of,  influencing  choice  of 
operation,  1067 

chemical,  989 

physical,  992 
in  children,  996 
crushing  of.    See  Lithotrity 

in  lithotomy,  1020 
cystine,  988 
diagnosis  of,  997 

from  enlarged  prostate,  11 14 
difliculty  in  finding,  1016 

in    seizing    and  extracting, 
1017 

in  elderly  men,  996 
encysted,  997 

a  contra-indication   to  litho- 
trity, 1068 
detection  of,  999 
difliculty  from,  in  lithotomy, 
1016,  1018 
extraction  of,  by  lithotomy,  loio. 
Sec  Lithotomy 
by  lithotrity,  1044.  Sec  Litho- 
trity 


Calculus — continued. 

facets  on,  991,  992 

fracture  of,  spontaneous,  992 

dilRculties  in  lithotomy  from. 
1020 

geograpliical  distribution  of,  994 
hardness  of,  993 

impaction  of  fragments  in  urethra. 
1058 

in  diabetic  patients,  1068 
females,  1000,  1075 
removal  of,  1075 
statistics  of,  1075 
symptoms  of,  1075 
impaction  of,  in  urethra  of  bov, 
1073 

influence  of  age  and  sex  on,  993. 
994 

irritation  of  bladder  by,  995 
large,  992 

removal  of,  992,  1019 
by  high  operation,  1038 
dangers  of,  1029 
lithic  acid,  985 
micturition  attected  by,  995 
mulberry,  987 

multiple,  how  detected,  1000 

in  lithotrity,  1067 
nucleus  of,  990 
number  of,  991 

operations  for.    Sec  Lithotomy  and 

Lithotrit}' 
origin  of,  990 

in  bladder,  991 
kidneys,  990 
oxalate  of  lime,  987 

unfavourable    for  lithotrity, 
1067 

pain  produced  by,  995 
pathological  changes  induced  by, 

IOCX5 

phosphatic,  9S8 

favourable  for  lithotrity,  1067 
position  of,  995 

difiiculties  from,  1017 
priapism  from,  996 
prolapsus  ani  from,  996 
recurrence  of,  1069 

treatment,  107 1 
shape  and  size  of,  992,  993 

difficulties  from,  1019 
sounding  for,  997 

errors  in,  1000 
structure  of,  990 
symptoms  of,  994 
tenesmus  fioui,  996 
urate  of  ammonia,  985 
uric  acid,  985 
varieties  of,  990 
weight  of,  992 
xanthine,  989 
between  glans  and  prepuce,  11 89 
in  kidneys,  990 

in  nasal  fossa;,  571 
prostatic,  1074 

treatment,  1074 
.  salivaiy,  681 
in  uretlira,  107 1 
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Callisen's  operation  for  artificial  anus,  895 
Canal  of  Nuck,  hernia  in,  853 
Cancellous  exostosis,  314 
Cancer  in  abdomen,  diagnosis  ft-om  aneur- 
ism, 227 
of  anus,  924 
in  axilla,  788 
axiUo-mammary,  786 
of  bladder,  11 02 
bone.    See  Bone,  malignant  disease 
of 

breast,  765.    Sec  Breast 
treatment,  774 
of  cbeek,  581 
cliimney-sweeper's,  1200 
epithelial.    See  Eiiithelioma 
of  intestine,  obstruction  from,  876 
jaw,  lower,  603 
upper,  611 

lips,  583 

muscles,  503 
in  neck,  592 
of  nose,  566,  578 

oesophagus,  692 

parotid  gland,  587 

penis,  1 195 

treatment,  1196 

prostate,  1121 

rectum,  919 

scrotum,  1237 

skin,  12 

testis,  1233 

tongue,  663 

treatment,  665 

tonsils,  686 

uterus,  125 1 
rodent,  11 

Cancerous  stricture  of  oesophagus,  695,  696 
Capillaiy  naevi,  69 

Caput  obstipum  {Lat.  head  turned  to  one 
side),  518 

Carbolic  acid,  injection  of,  in  hydrocele, 
1213 

Carbonate  of  lime  calculus,  989 
Carcinoma,  glandular,  in  uterus,  1251 

of  kidney,  976 

squamous,  in  tongue,  663 
Caries  {Lnt.  rottenness),  285 

causes  and  varieties  of,  285 

dry,  270,  286,  429,  431 

in  femoral  coxalgia,  467 

fungating,  270,  286 

necrotic,  271,  286,  293,  337,  429 

open,  286 

operations  for,  289 

relative  frequency  of,  287 

.simple,  285 

situation  of,  287 

spinal,  428 

structure  of  bone  in,  286 
symptoms  of,  288 
syphilitic,  265,  287 
traumatic,  271 
treatment  of,  288 
tubercular,  285 
of  trochanter,  485 

vertebra',  428.    Sec  Spine 
Carlo,  infective  nature  of  tetanus,  37 


Carnochan,  ligature  of  carotid  for  elephan- 
tiasis, 179 
ligature  of  femoral  artery  in  elephan- 
tiasis, 44 
Carotid  artery.    See  Artery,  carotid 
Carpue,  Indian  rhinoplastic  operation  intro- 
duced by,  636 
Carpus.    Sec  Wrist 
Carte's  compressor  for  aneurism,  138 
Carter,   nature  of  calculi  in   India  and 

England,  994 
Cartilages,    destruction    from  synovial 
disease,  336 
from  disease  of  bone,  336 
repair  after,  341 
inflammation  or  ulceration  of,  339 
of  larynx,  necrosis  of,  710 
loose,  in  joints,  363 
diagnosis,  365 
symptoms  of,  364 
treatment,  365 
Castration,  1234 
Catarrh,  chronic,  568 
of  ear,  562 

acute,  simple,  561 
purulent,  562 
chronic  non-purulent,  562 
purulent,  563 

treatment,  563 
hypertrophic,  569 
vesical,  symptoms  of,  1084 
treatment  of,  1085 
Catheter  (/carif,  down  ;  Y^^i,  I  send),  effect 
of  retention  and  i-epeated  use  of- 
1094 
Bigelow's,  1049 
elbowed,  11 15 
female,  1245 
for  lithotrity,  1062 
Sims's,  1184 

use  of,  in  retention  from  enlarged  pro- 
state, 1 1 18 
fi'om  gonorrhoea,  1 133 
from  stricture,  1148 

accidents  attending,  1151 
Catheter-fever,  968 
Catheter-life,  1094 
Catheter  a  coude,  1 11 5 
Catheterism,  forcible,  11 20,  1171 
Cauliflower  growth  of  rectum,  920 

of  uterus,  1252 
Caustics  (/cafto;  fut,  Kaicru,  I  burn)  in  cancer 
of  breast,  776 
in  lupus,  7 
nsevus,  70,  71 
piles,  949 

stricture  of  urethra,  1155 
urethral  tumours,  1185 
Cautery,  actual,  in  hicmorrhage  from  aneur- 
ism, 134 
in  hajmophilia,  83 
lupus,  7 
najvus,  71 

urethral  tumours,  1185 
galvanic,  in  urethral  tumours,  1185 
Cavernous  na^vi,  69 
Cellular  exostosis,  313 
Celsus  resection  of  bone,  369 
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Central  malignant  disease  of  bone,  318 

necrosis,  292,  295 
Cerebral  artery.    See  Artery,  cerebral 
Cervical  spine,  disease  of,  448 

treatment,  449 
Chancres  in  the  navel,  911 
Chaacrous  induration,  diagnosis  from  epithe- 
lioma, 1 1 96 
Charcot,  compression  of  cord  in  spinal  disease, 
438 

Charcot  and  Bonchard,  periarteritis,  94 
Charcot's  disease  of  joints,  328,  329,  330, 
332,  359 

treatment,  361 
Chassaignac's  drainage-tubes,  735 

ecraseur,  671 

treatment  of  loose  cartilages,  366 
Cheek-compressor,  646 
Cheeks,  diseases  of,  581 

fissures  of,  648 

nsevi  of,  77 

tumours  and  ulcers  of,  581 
Cheever,  malignant  tumour  of  tonsil,  687 
osteoplastic  section  of  upper  jaw,  621 
Cheiloplasty  (xe^^or,  a  lip  ;  -KKdacTu,  I  form 

or  shape),  649 
Cheselden,  statistics  of  lithotomy  in  children, 
1066 

Chest,  deformities  of,  in  rickety  subjects,  307 
inflammation  of  contents  of,  after  "liga- 

tui-e  of  subclavian,  213 
tapping  the,  732 
Chew,  ligature  of  internal  iliac  artery,  242 
Cheyne,  Watson,  ligature  of  the  vertebral  in 
cases  of  epilepsy,  204 
ti'eatment  of  gonorrhoea,  1127 
Childeen,    congenital    malformations  in, 
See  Congenital  Malformations 
colotomy  in,  915 
fetid  nasal  dischai'ge  in,  569 
incontinence  of  urine  in,  1096 
irritable  bladder  in,  1089 
lithotomy  and  lithotrity  in.    See  Boys, 

Lithotomy,  and  Lithotrity 
malformations  of  amis  in,  913 
nervous  affections  of  larynx  in,  711 
Pott's  disease  of  spine  in,  421 
stone  in,  996 
tracheotomy  in,  728 
umbilical  hernia  in,  860 
vaginal  discharges  in,  1138,  1249 
Chimney-sweeper's  cancer,  1200 
Chloroform  in  hernia,  814 
in  lithotrity,  105 1 
tracheotomy,  723 
Cholecystotomy,  909 
Chondromata  of  bone,  315 
of  breast,  756 
of  lower  jaw,  624 
Chopart's  amputation,  409,  411,  419 

operation  for  restoration  of  lip,  649 
Chordee  (xopS^j,  a  string),  1125 

treatment  of,  1131 
Cicatrices,  faulty,  633 

warty,  14 
Cicatricial  scirrhus  of  breast,  765 
Cini.selli,  electro-puncture  of  aneurism, 
150,  151 


Circulation,  impeded,  a  cause  of  aneui-ism 
102 

Circumcision,  1190,  1191 
Circumscribed  fake  aneurism,  105 

scin-hus,  765 
Cirsoid  {Kipaos,  a  swelled  vein  ;  eZSoj,  shape) 

dilatation  of  vessels,  67 
Civiale,  lithotrite,  1046 

lithotrity  performed  by,  1044 
medio-bilateral  lithotomy,  1037 
mode  of  seizing  stone,  1054 
retui-n  of  calculus  after  lithotomy  and 

lithotrity,  1070 
urethiotome,  1161,  1165 
Clamp,  disadvantages   of,   in  ovariotomv 
1257  ^ 
Clark,  Sir  A.,  catheter-fever,  968 
Clark,  Le  Gros,  operation  for  urethroplastv 

1181  ^ 
Clai-ke,  Dr.  Lockhart,  pathology  of  tetanus 
36 

Clavicle,  dysphagia  from  dislocation  of,  694 

excision  of,  384 
Claw-foot,  549 

treatment,  551 
Cleft  palate,  65 1 

operations  for,  on  hard  palate,  655 
on  soft  palate,  652 
Clergyman's  throat,  706 
Climate,  influence  of,  on  aneurism,  loi 

influence  on  calculus,  994 
Clitoris,  hj']3ertrophy  of,  1248 

removal  of,  1248 
CloacEe  {cloaca,  a  drain  or  sewer)  in  necrosed 

bone,  295 
Cloquet,  ivory  exostosis,  314 
Clot  in  aneurism,  108,  121 
Clover's  apparatus  for  washing  out  bladder 
in  lithotrity,  1048 
cii'cumcision-tourniquet,  1 191 
Club-foot,  539 

congenital,  542 
hollow,  549 
Club-hand,  522 
Coagulation  in  piles,  943 
Cohen,   results  of  extirjjation  of  larynx. 
714 

Cold,  application  of,  in  hajniophilia,  83 
Colectomy,  903 

Collard,  spontaneous  cure  of  intraorbitid 

aneurism,  190 
Colles,  ligature  of  subclavian  artery,  2Cxd 
Colloid  (nSWa,  glue  or  gelatine  ;  tlSos,  Ibrm) 
cancer  of  breast,  769 
cancer  of  rectum,  920 
Colon,  hernia  of,  796,  868,  869 

relations   of,  to  seat  of  obstruction, 
868 

Colotomy  {kSi\ov,  the  colon  ;  refjivu,  I  cut). 
See  Anus,  artificial 
in  cancer  of  rectum,  921 
Colton  de  Noyou,  distal  ligatui-e  of  carotid, 
181 

Columna  nasi,  restoration  of,  635 
in  Indian  operation,  639 
I  Complete  ankylosis,  361 

listula  in  ano,  933 
'         inguinal  hernia,  838 
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CoMPEESSiON  in  adenoma  of  breast,  760 
in  aneurism,  135 
by  finger,  121,  144 
instruments,  135 
applicability  of,  142 
circumstances  influencing  success 

of,  138 
duration  of,  142 
effects  of,  140 
history  of,  136 
method  of,  138 
principle  of,  136 
of  abdominal  aorta,  227 
in  chronic  arthritis,  352 
axillary  aneurism,  206 
of  brachial  artery,  221 
on  brain,  185 

paralysis  from,  186 
in  bronchocele,  595 
cancer  of  breast,  775 
carotid  aneurism,  173 
femoral  aneurism,  245 
iliac  aneurism,  238 
inguinal  aneurism,  140,  230 
intraorbital  aneurism,  192 
popliteal  aneurism,  144 
removal  of  tumours  of  scrotum,  1199 
subclavian  aneurism,  194,  202 
varix  of  the  lymphatic  vessels,  43 
Compressor  for  aneurism,  ajiplication  of,  138 
Concretions,  gouty,  in  external  ear,  559 

in  meatus  auditorius,  559 
Condylomata  {k6vZvKos,  a  swelling),  diagno- 
sis from  piles,  944 
in  labia,  1246 
Congenital  amj)utation  of  fingers,  partial, 
526 

defect  of  diaphragm,  828 

dermoid  cyst  in  floor  of  mouth,  680 

in  soft  palate,  681 
fissures  of  cheeks,  648 
hernia  of  cerebral  membranes,  556 
diaphragmatic,  867 
inguinal,  849,  853 
ovarian.  1263 
hydrocele,  1207 

diagnosis,  1237 
hypertrophy  of  toes  and  foot,  552 
malformations  of  anus  and  rectum,  913 
of  bladder,  1079 

fingers  and  hand,  524 
■    lips,  582 

oesophagus,  690 
penis,  ir86 
phimosis,  1188 
Congested  intestine  in  hernia,  806 
Congestive  stricture,  1141 
Conjunctivitis,  gonorrhrBal,  1135 
Conservative  surgery.    Sec  Excision 
Constipation,  duration  of,  in  intestinal  ob- 
struction, 885 
a  predisposing  cause  of  hernia,  800 
Contraction  of  arm,  521 

of  arteries  from  disease,  97 
in  femoral  coxalgia,  478 
of  fingers,  522 
fore-am,  521 
knee-joint,  531 
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of  lips,  congenital,  582 

muscles,  515 
spasmodic,  of  sphincter  ani,  931 
of  sterno- mastoid  muscle,  519 

toes,  551 

Cooper,  Sir  A.,  ligature  of  aorta,  238,  239 
duration  of  life  in  scirrhus  of  the  breast, 
768 

dysphagia  from  dislocated  clavicle,  694 

lacteal  tumour,  745 

ligature  of  external  iliac  artery,  232 
subclavian  artery,  210 

results  of  operation  for  hernia,  834 

serous  cyst  of  breast,  754 

treatment  of  spina  bifida,  427 
Cooper,  Bransby,  lithotomy,  1025 

obturator  hernia,  866 

treatment  of  irreducible  hernia,  803 
Cooper  (of  San  Francisco),  ligature  of  brachio- 
cephalic artery,  195,  197,  198 
Copaiba  in  gonorrhoea,  1128 
Cord,  spermatic.    See  Spermatic  cord 
Corley,  wound  of  obturator  in  hernia  opera- 
tion, 859 

Cornil  and  Ranvier  on  acute  endarteritis,  87 
on  duct-cancer,  770 

venous  thrombosis,  54 
Corns,  15 

treatment,  16 
Corpus  spongiosum,  danger  of  wounding  in 

lithotomy,  1023 
Coulson,  dilated  artery  doubled  upon  itself 
simulating  aneurism,  172 
lithotomy  at  various  ages,  994,  1026 
mortality  from  lithotomy,  1026 
statistics  of  lithotrity,  1066 
Coupland,  cases  of  chronic  intestinal  ob- 
struction, 876 
Coxalgia  {coxa,  the  hip  ;  &\yos,  pain),  457. 

See  Hip-disease 
Cracked  nipple,  746 
Cracks  in  tongue,  662 
Cranial  bones,  necrosis  of,  302 

treatment,  303 
Cripps,  excision  of  portion  of  the  rectum, 
922,  923 

Crisp,  aneurism  with  regard  to  sex,  loi,  170 
femoral  and  popliteal  aneurisms,  242 
mortality  in  ligature  of  larger  arteries 

for  aneurism,  127 
results  of  ligature  of  femoral,  248 

Croft,  results  of  excision  of  hip-joint,  484 

Croft  and  Greenfield,  microscopical  appear- 
ances in  chronic  arthritis,  349,  350 

Crosse,  influence  of  size  of  calculus  on  results 
of  lithotomy,  1029 

Croup,  spasmodic,  711 

Cubebs  in  gonorrlirca,  1128 

Cuboid  bone,  excision  of,  418 

Cuneiform  lioncs,  excision  of,  419 

Curling,  hydrncclo  of  hernial  snc,  797 

spermatozoa  in  encysted  hydrocele,  1214 

Cm-vature  of  x]une,  angular,  42S 
lateral,  507.    See  S])ine 

Cusack,  puncture  oC  subclavian  aneurism, 211 

Cutaneous  eruptions  in  gonorrhrea,  1137 

Cuticle  of  ear,  thickening  of,  559 
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Cuvillier,  ligature  of  carotid  and  subclavian 
artery,  200 

Cystic  {kv(ttis,  a  cyst  or  bladder)  broncho- 
cele,  593 
cancer  of  breast,  772 
liygromata,  590 
kidney,  975 
sarcocele,  1230 

diagnosis  from  hydrocele,  1232 
sarcoma,  757,  772 

of  testis,  1230 
Cystic  tumours  of  antrum,  610 
of  bone,  315 

breast,  753.    See  Breast 

cbeeks,  581 

groin,  removal  of,  912 

kidney,  975 

labia,  1246 

lips,  582,  583 

lower  jaw,  623 

mouth,  680 

muscles,  503 

neck,  591 

ovary,  1253 

parotid  gland,  587 

penis,  119s,  1 198 

testis,  1230,  1232 

tongue,  663,  679 

vagina,  1248 
Cystine,  calculi  of,  988 

Cystitis  {kv(ttis,  the  bladder  ;  it  is,  denoting 
inflammation),  1082.     See  Bladder, 
inflammation  of 
Cystocele  {Kvaris,  the  bladder ;  k^A-tj,  a  tu- 
mour), 799 
in  females,  1248 
Cysto-sarcoma  of  breast,  757,  761 
Cystotomy  (Kicr-ris,  the  bladder  ;  refivo),  I 
cut),  1089 
supra-pubic,  11 18 
■Cysts  in  bladder,  1097.    See  Bladder 
dentigerous,  610 
of  larynx,  712 
of  lip,  583 
in  neck,  591 
in  omentum,  828 
in  pancreas,  910 
in  prostate,  1122 

in  thyroid  body,  diagnosis  from  aneu- 
rism, 173 
in  tongue,  663 
Czermak,  the  laryngoscope  applied  by,  702 
Czerny,  cnterectomy,  904,  905 
ligature  of  the  aorta,  239 
malignant  tumour  of  tonsil,  687 
cesopliagectomy,  701 

Dactylolysis,  526 

Davie,  excision  of  sternal  end  of  clavicle, 

384,  694 
Davies-CoUcy,  hallux  flexus,  552 

treatment  of  congenital  talipes  equino- 

varus,  546 

Davy,  E,.,  congenital  talipes  equino-varus, 

546,  547 
Deafness,  562 

from  intra-cranial  aneurism,  186 
nervous,  565 


Deformities,  507 

of  arm  and  hand,  520 

of  face  and  neck,  518 

of  leg  and  foot,  527 

of  neck  and  limbs,  514 

of  spine.    See  Spine 
Degeneration  of  arterial  tissue,  94 

a  cause  of  aneurism,  100 
Delahaye,  mesial  fissure  of  upper  lip,  643 
Delens,  intraorbital  aneurism,  189,  191 
Delore,  treatment  of  genu  valgum,  528,  529 
Demme,  distal  ligature  of  carotid,  181,  182 
De  Morgan,  drainage  on  empyema,  735 
Dennis,  ligature  of  internal  iliac  artery,  242 

statistics  of  suprapubic  lithotomy,  1042 
Dentigerous  cysts,  610 
Dentinal  tumours,  610 
Dentition  in  rickets,  307 
Depressed  nose,  operation  for,  640 
Derbyshire  neck,  594 

Deschamps,  distal  ligatui-e  in  femo^l  aneu- 
rism, 124 

Desormeaux,  gi-anular  urethritis,  11 26 
Detached  portions  of  body,  restoration  of, 
631 

Diabetes  rarely  associated  with  calculus, 
1068 

Diaphragmatic  hernia,  867 
Diathesis  (Stdeeais,  arrangement  or  dis- 
position), aneurismal,  no 

hcemorrhagic,  81 
Dickinson,  pathology  of  tetanus,  36 
Didot,  treatment  of- webbed  fingers,  526 
Dieulafoy,  tapping  the  pericardium,  741 

aspirator,  732.    See  Aspirator 
Diffused  abscess  of  breast,  750 

aneurism,  105,  112 

hydrocele  of  spermatic  cord,  1215 

interstitial  nephritis,  960 

pelvic  cellulitis,  1027,  102S 

phlebitis,  58 
Digital  compression  in  anemism,  121,  144 

in  axillary  aneurism,  206 

in  carotid  aneurism,  1 73 

in  intraorbital  aneurism,  192 

in  subclavian  aneurism,  194 
Dilatation  of  prostate  in  lithotomy,  loio, 

1033 

of  urethra  for  calculus  in  female,  1075 
in  stricture,  114S,  1154 
Diphtheria,  717 

diagnosis  from  tonsillitis,  6S3 
Direct  inguinal  hernia,  838,  S39 
Disarticulation  at  shoulder-joint  for  inflamed 
axillary  aneurism,  218 
for  subclavian  aneurism,  203 
Discharge,  fetid,  from  ear,  565 

from  nose,  569 
Discharges,  utero- vaginal,  1249 
Dislocation  of  clavicle,  dysphagia  from,  694 
of  femur  in  hiji-diseiise,  462 
tibia,  backwards,  in  contraction  of 
knee-joint,  534 
Dissecting  aneurism,  94,  106,  107 
Distal  ligature  for  aneurism,  524 
for  carotid  aneurism,  180 
innominate  aneurism,  166 
subclavian  aneurism,  203 
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Dolbeau,  perinreal  lithotiity,  1064 
Double  hare-lip,  642 

operation  for,  646 
hernia,  796 

inguinal,  840 
Drainage-tubes  in  empyema,  735 
Drill  for  ankylosed  joint,  537 
Dropsy  of  antrum,  609 

diagnosis  from  tumours  of  jaw,  612 
ovarian,  treatment  of,  1254 
Dublin  surgeons,  compression  of  aneurism 

introduced  by,  136 
Duclienne,  hollow  claw-lbot,  549 

rheumatic  paralysis,  29 
Duck-biUed  speculum,  1182 
Duct-cancer  of  breast,  770 
Duct-cysts  of  breast,  753 
Dufour,  compression  of  artery  in  elephan- 
tiasis, 44 

Dulles,  statistics  of  suprapubic  lithotomy, 
1042 

Duncan,  electro-puncture  of  aneurism,  149, 
160,  161 

Dupuytren,  accident  in  ligature   of  sub- 
clavian, 211 
bilateral  lithotomj'-,  1036 
contraction  of  fingers,  522,  523,  524 
eutcrotome,  832 
ligature  of  axillary  artery,  203 
ligature  of  carotid,  178 
ligature  of  subclavian  for  innominate 

aneurism,  165 
lithotome  cache,  1036 
Dura  mater,  fungus  of,  554 
Durham,  ligature  of  subclavian  and  carotid, 
166 

Dutoit,  subcutaneous  injection  of  ergotin  in 

aneurism,  194 
Dysphagia  (5uj,  badly  ;  (payelv,  to  eat)  from 
aortic  aneurism,  157 
from  carotid  aneurism,  693 
dislocated  clavicle,  694 
foreign  bodies  in  gullet,  694 
innominate  aneurism,  163,  693 
intrathoracic  aneurism,  157 
oedema  of  the  larynx,  704 
causes  of,  692 
Dyspncea  (5uy,  badly  :  irviw,  I  breathe)  from 
aortic  aneurism,  156 
from  innominate  aneurism,  163 
intrathoracic  aneurism,  157 

Ear,  bloody  tumours  of,  559 
boils,  559 
concretions  in,  559 
diseases  of,  external,  559 
middle,  560 

catarrli,  561,  562 
eczema,  559 
exostoses,  560 
fetid  discharge  from,  565 
fibrous  tumours  of,  559 
gouty  concretions  in,  559] 
hypertropliy  of,  559 
inflammatioti  of,  559 
malformations,  559 
polypi  in,  565 

thickening  of  cuticle  of,  559 


Ear-ache,  560 

^Icraseur  (French   ecraser,  to  crush),  re- 
moval of  piles  by,  896 
of  tongue  by,  670 
galvanic,  removal  of  penis  by,  1198 
removal  of  tongue  by,  671,  672 
Eczema  of  external  ear,  559 

of  nipple,  746,  771 
Elbow,  ankylosis  of,  386 

excision  of,  386 
Electricity  .in  treatment  of  aneurism,  121, 
149 

iu  treatment  of  intestinal  obstruction, 
889 

deformities,  516 
Electrolysis  in  stricture  of  urethra,  1155 
Elephantiasis  arabum,  43 

ligature  of  arteries  for,  44,  179 
Elephantiasis  of  scrotum,  43,  1199 
Ellis,  ligature  of  both  carotids,  178 
Elongation  of  uvula,  682 
Embolic  arteritis,  86 
Embolism,  56 

of  arteries,  98,  1 1 7 
Emprosthotonos  {sfnrpoadey,  forward  ;  rtlvw, 

I  stretch),  35 
Empyema  {iy,  in  ;  Tr6ov,  pus),  drainage  in, 
735 

treatment  of,  734 
Estlander's  operation,  738 
Encephalocele  {iyKe<pa\oy,  the  brain  ;  H-fiKrj, 

a  tumoru'),  556 
Encephaloid  xiyicicpaKoy,   the  brain  ;  elSos, 

shape),  diagnosis  of,  from  aneurism, 

112 

of  breast,  769 

parotid  gland,  587 
rectum,  920 
testis,  1233 
tonsil,  686 
Enchondeoma  of  jaw,  610 

of  testicle,  1232 
Encysted  (eV,  in  ;  kixttis,  a  bladder  or  sac) 
abscess  of  breast,  751 
calculus,  997,  999,  1016,  1018,  1068 
hernia  of  tunica  vaginalis,  838,  853 
hydrocele,  1214 

diagnosis  from  hernia,  841 
tumours.    See  Cystic  tumours 
Endarteritis,  85 
acute,  87 

ch  ronic,  87,  88,  89 
effects  of,  91 
Endo-larj-ugeal  forceps,  712,  713 
Eneinata  in  hernia,  814 

in  intestinal  obstruction,  889 
Entorectomy,  903 

Enteritis,  acute,  after  reduction  of  hernia 

817,  824  ' 
Enterocele  {evrtpov,    intestine ;    k^Atj,  a 

tumour),  796 
partial,  810 
Entero-epii)locele   {ivrtpov,   intestine  ;  ^n-f- 

ttKoov,  the  caul  ;   /cjjAtj,  a  tumour) 

796 

Enteroliths,  872,  878 

Enterotomo   {(vrtpov,    intestine ;  riixvo)  I 
cut),  Dupuytren's,  832  ' 
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Entevotomy,  890 

Entero- vaginal  fistula,  926 

Eutero-vesical  fistula,  928 

Epididyuiitis  {iir'i,  011  ;  U^iifxos,  a  testicle  ; 

itis,  denoting  intlauimation),   11 34, 

1203 

E-jiigastric  pulsation,  diagnosis  from  abdomi- 
nal aneurism,  227 
Epilepsy-,  ligature  of  the  vertebral  as  a  means 

of  curing,  204 
Epiphysitis,  acute,  339 
Epiplocele  [iirlTrXoov,   the  caul ;  Ki\KT],  a 

tumoui-),  796 
Epiploitis  [i'jrlirXoov,  the  caul  ;  itis,  denoting 

inflammation,  827) 
Epispadias  (eTrt,  over  ;  (yiraSaiv,  an  eunuch), 

1079,  I 188 
Epistaxis  (eVf,  on  ;  araQi,  I  drop),  571 

treatment  of,  572 
Epithelioma  of  antrum,  612 
of  anus,  924 

bone,  324 

floor  of  mouth,  679 

gum,  603 

hard  palate,  681 

larynx,  714 

lips,  583 

naso-orbital  region,  579 
nose,  566,  578 
oesophagus,  695 
penis,  119s,  1 196 

diagnosis  from  fungoid  warts, 
1196 
pharynx,  690 
rectum,  919 
scrotum,  1200 
tongue,  663 

diagnosis,  663 
tonsil,  686 
upper  jaw,  611 
uterus,  1252 
diagnosis  of  from  luxjus,  6 
from  piles,  944 
from  rodent  ulcer,  10 
Eppner,  cases  of  elephantiasis,  45 
Epulis  {M,  on  ;  olxov,  the  gum),  602,  603 
malignant,  603 
simple,  602 

treatment,  603 
Erectile  tumours  of  bone,  324 

diagnosis  from  malignant  disease 
of  bone,  320 

of  lip,  583  .     .      r  • 

Ergotin,  subcutaneous  injection  ot,  in  aneu- 
rism, 151,  194 
Eraptions,  gononhcEal,  1137 
Erysijiclas,  diagnosis  of,  from  inflammation 

of  lymphatics,  42  , 
Ei-ysipelatous  arteritis,  85 

pharyngitis,  688 
Esmarch's  bloodless  method,  popliteal  aneu- 
rism treated  by,  145 

operation  for  closure  of  the  .jaws,  630 

results  of  r(;nioval  of  upper  jaw,  620 
Kstlander's  operation  for  cnipyeiiia,  738 
Evans,  ligature  of  carotid  for  innominate 

aneurism,  166,  168 
Eve,  E.  S.,  origin  of  cysts  of  lower  jaw,  623 


Excision  {excido,  I  cut  out),  of  acetabulum 
and  loelvic  bones,  483 
of  adeno-fibromata  or  adeno-sarcomata, 

760 
ankle,  416 
astragalus,  415 

result,  416 
bronchocele,  596 — 598 
for  caries,  291 
of  clavicle,  384 
clitoris,  1248 
cuboid  bone,  418 
cuneiform  bones,  419 
elbow,  384 
history,  384 
indications  for,  384 
operation,  386 
result,  391 
femur,  477 
fibula,  408 
fingers,  397 
foot,  bones  of,  409 
hand,  bones  of,  396 
hip-joint,  398,  477 

method  of,  48 1 

result,  484 
intestine,  portions  of,  903 
joints,  369 

conditions  of  success,  371 

history  of,  369 

indications  for,  371 

instruments  for,  374 

operation  of,  375 

repair  after,  373 

secondarj',  376 
knee,  398,  402 

operation,  402 

result  of,  406 

selection  of  cases,  406 
larynx,  714 
lower  jaw,  625 

for  necrosis,  605 
in  lupus,  7 

for  malignant  disease  of  bone,  323 
of  malleoli,  420 

raetacarpnl  bone,  397 

metatarsal  bones,  420 

naivus,  72 
for  necrosis,  301 
of  olecranon,  392 

omentum  in  hernia,  828 

OS  calcis,  412 

operation,  413 
result,  414 

subperiosteal  operation,  414 
for  osteo-aneuvism,  326 
of  parotid  gland,  590 
piles,  946,  950 
pylorus,  905 
radius,  391 
rectum,  partial,  922 
sarcomata  of  lircast,  764 
scaphoid  bone,  419 
scapula,  381 

entire,  382 

operation,  383 

]iartial,  382 

result,  384 
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of  slioulder-juint,  377 
for  disease,  377 
injury,  381 
operation,  377 
result,  380 
of  tarsal  bones,  412,  419 
history,  409 
indications,  410 
tibia,  408 
toes,  420 
tongue,  669 

accidents  after  operation,  677 
after-treatment,  676 
by  buccal  operation,  673 
comparison  of  nietliods  of  operat- 
ing, 677 
by  division  of  lower  jaw,  675 
entire,  670 

hasmorrhage  during,  676 

by  galvanic  ecraseur,  670 

results,  678 

speech  after,  679 

by  submental  operation,  673 
tonsils,  684,  685 
ulna,  391 

upper  jaw,  complete,  616—621 

partial,  615 

results,  620 
urethral  tumours,  11 85 
wrist,  392 

Lister's  operation,  393 

I'esult,  396 
Excurvation  of  spine,  treatment  of,  513 
Exfoliation  {ex,  out ;  folium,  a  leaf)  of  bone, 
294 

Exomphalus  (.  f,  out  of ;  ofjL(i^aK6s,  the  navel), 
860 

Exophthalmic  goitre,  599 
Exostosis  (e'f,  from  ;  oartov,  a  bone),  313 
ivory,  313 

spongy,  314 

symptoms,  314 

treatment,  314 
Extensors  and  supinators,  paralvsis  of,  522 
External  inguinal  hernia,  838 

piles,  937,  940 

urethrotomy,  1162 
Extirpation  of  iuflamed  lymphatic  glands,  49 

of  kidney,  980 
larynx,  714 
spleen,  910 
uterus,  1252 
Extracranial  aneurism,  183 
Extrapelvic  sacro-iliac  abscess,  453 
Extravasation  of  urine,  1174 
Extroversion  {exlrorsmn,  outwards  ;  verlo,  I 

turn)  of  bladder,  1079 
Eye,,  effect  of  intraorbital  aneurism  on,  190 

gonorrlujcal  inflamuiatiun  of,  1135 
Eyelids,  iircvi  of,  76 

plastic  surgery  of,  634,  635 

Face,  deformities  of,  5 1 8 
nffivi  of,  76 

paralysis  of,  from  iuti'acranial  aneurism, 
186 

plastic  surgery  of,  631 

VOL.  II. 


Facets  of  calculi,  991,  992 
Facial  neuralgia,  24 
Fajcal  fistula,  830,  831,  911 

accumulation,  878,  884,  890 
diagnosis,  885 
Faeces  in  transverse  colon,  diagnosis  from 

aneurism,  227 
Faget,  excision  of  portion  of  the  rectum, 
922 

Fagge,  cases  of  intestinal  obstruction,  876 
False  aneurism,  105,  106 

membranes  covering  calculi,  1018 
passages  in  urethra,  11 53 
Fascia,  plantar,  contraction  of,  551 
(         propria  of  femoral  hernia,  854 
'  of  inguinal  hernia,  838,  848 

recto-vesical,  importance  of  in  litho- 
tomy, 1009 
Fasciculation  of  bladder,  957,  1018 
j  Fatty  degeneration  of  arteries,  94 
I  of  muscles,  502 

Fatty  tumours,  in  crural  canal,  diagnosis 
from  femoral  hernia,  856 
in  groin,  diagnosis  from  abscess,  442 
mouth,  680 
I  neck,  590—592 

on  spcirmatic  cord,  diagnosis  from  her- 
nia, 842 
tongue,  680 
I  Fayrer,  pathology  of  osteo-myelitis,  278 
Fearn,  ligature  of  carotid  and  subclavian, 

166,  167 
Female  catheter,  1245 
Females,  calculus  in,  1000,  1075 
'         diseases  of  genital  organs  of,  1 244 
gonorrhoea  in,  1138 
hernia  in,  799 

congenital,  853 
femoral,  856 
inguinal,  840 
irritability  of  bladder  in,  1090 
lithotomy  in,  1076 
lithotrity  in,  1076 
stricture  of  urethra  in,  1181 
Femoral  artery.    Sec  Artery,  lemoral 
coxalgia,  464,  466 
caries  in,  467 
prognosis  of,  469 
treatment  of,  478 
hernia,  853.    See  Hernia 
ligament,  857 
Femuk,    dislocation    of,    in  hip-disease, 
462  ' 
division  of  neck  of,  for  ankylosis,  490 
excision  of  head  of,  477 
method  of,  481 
results,  484 
Fergusson,  Sir  W.,  amputation  at  shoulder- 
joint  for  subclavi.m  aneurism,  203 
excision  of  head  of  femur,  371 

of  scapula,  381 
gag  for  operations  on  tongue,  668 
ligature  of  carotid  for  innominate  aneu- 
rism, 166 
manipulation  in  aneurism,  148 

in  subclavian  aneurism,  194 
manner  of  holding  knife  in  lithotoniv 
icx)8  ^' 
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Fergiisson,  Sir  W. — C(mtinued. 

partial  excision  of  xipper  jaw,  615 
staphylorapliy,  654 

treatment  of  j)rojecting  intermaxillary 

bone,  646 
uranoplasty,  656 
Fever,  urethral  or  urfemic,  968 
Fibrine,  deposit  of,  in  aneiu'ism,  107 

in  arteries,  86 
Fibro-angioma,  577 
Fibi  o-cystic  tumour  of  muscle,  503 
Fibroid  tumours  in  prostate  impeding  litho- 
tomy, 1018 
in  uterus,  1249 
Fibroma  ofantrani,  610 
bladder,  1099 
larynx,  712 
lower  jaw,  624 
mamma,  756 
parotid  gland,  587 
skin,  13 
testicle,  1232 
upper  jaw,  610 
molluscum,  554 
Fibro-myomata  of  uterus,  1249 
Fibrous  ankylosis,  341,  361 
of  hip-joint,  488 
broncliocele,  593,  594 
stricture  of  oesophagus,  695 
treatment,  696 
of  rectum,  916 
Fibrous  tumour  of  axilla,  788 
ear,  559 
lower  jaw,  623 
penis,  1 195,  1 198 
tongue,  663 
Fibula,  excision  of,  408 
Filiform  bougie,  1149 
Filkin,  excision  of  knee-joint,  370 
FiMGEiiS,  congenital  defoimities  of,  524 — 
527 

contractions  of,  522 
treatment,  523 
excision  of,  397 
supernumerary,  524 
webbed,  526 
Fischer,  statistics  of  flexion  in  aneurism, 
148 

cases  of  gluteal  and  sciatic  aneurism, 
240 

Fissure  of  anus,  928 
cheeks,  648 

lip,  583,  641.    See  Hare-lip 
nose,  567 
palate,  652,  655 
tongue,  662 
Fistula  (Lai.  a  pipe),  in  ano,  933 

complete,  933 

incomplete  or  blind,  934 

operation  for,  934 

treatment  of,  934 
biliary,  911 
entero-VHginal,  926 
entero-vesical,  928 
ffccal,  830,  831 
penile,  11 78,  11 79 
perineal,  11 78,  1179 
j)urulent,  911 


Fistula — continued. 

rectal,  925 

recto- vaginal,  926 

complicated  with  a  lacerated  peri- 
najum,  927,  928 

recto-vesical,  925 

salivary,  581 

scrotal,  II 78,  1 1 79 

umbilical,  911 

urethro-vaginal,  1181 

urinary,  911,  1177,  1181 

vesico-vaginal,  1181 
Fistulae  in  caries,  288 

of  nasal  bones,  640 
neck,  590 
Flat-foot,  548 
Fleshy  piles,  941 

polypus,  574,  576  _ 
Fleury,  treatment  of  aneurism  by  nexiou, 
147 

Flexion  in  aneurism,  147 

in  popliteal  aneurism,  245 
Fluhrer,   ligature   of  common  iliac,  237, 
238 

Fluid  accumulation  in  antrum,  diagnosis  of, 
612 

Fcetal  remains,  occurrence  of,  in  the  breast, 
764 

Follicular  hypertrophy,  568 

pharyngitis,  688 
Fontanelle,  naevus  of,  76 
Foot,  congenital  hypertrophy  of,  553 
conservative  surgery  of,  409 
deformities  of,  527 
excision  of  bones  of,  409 
ganglionic  tumours  of,  502 
perforating  ulcer  of,  17,  425 
sj'uovial  membranes  of,  410 
FoRCKi'S,  bone,  300 
gouge,  289,  300 
lithotomy,  1002,  1003 

manipulation  of,  loio,  1034 
scissors,  682 
urethral,  1059 
Forcible  catheterisni,  II 20 

expansion  or  rupture  of  stricture 
by,  1 1 56 
Forearm,  aneurisms  in,  222 

contraction  of  muscles  of,  521 
deformities  of,  520 
excision  of  bones  of,  391 
ligature  of  arteries  of,  222 
paralvsis  of  nuisclcs  of,  522 
Foreign  "iioDiKS  in  bladder,  calculi  formed 

on,  1075      ,     .  , 
in  gullet,  dys])hagia  from,  624 

hernial  sac,  798 

small  intestine,  874.  S93 

Forster,    Cooper,    digital    compression  in 

axillary  aneurism,  207 

Foulis,  extirpation  of  larynx,  715 

'    malignant  tumour  of  tonsil,  687 

Fox,  Wilson,  tubercular  arthritis  of  hip  in 

children,  467 

Fracture  of  calculus.  992 

difficulty  in  lithotomy  from,  1020 

Fracture  of  neck  of  femur,  diagnosis  from 

rheumatic  arthritis,  358 
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Fragilitas  ossium  {Lai.  a  brittleuess  of  bones), 
310 

Franco,  Pierre,  suprapubic  lithotomy,  1038 
Frankel's  nasal  speculum,  567 
Fraser,  Dr.,  galvano-puncture  in  aneurism, 
150 

Friction  in  the  treatment  of  deformity, 
516 

Frontal  sinuses,  diseases  of,  581 
Fimgoid  warts  of  penis,  diagnosis  of  epithe- 
lioma from,  1 196 
Fungus  {Lat.  a  mushroom)  of  dura  mater, 

554 

of skuU,  555 
Furner,  aneurism  of  both  axillary  arteries, 

205,  215,  216 
Fusiform  {  fu-sus,  a  spindle  ;  foniia,  shape) 

auemism,  102 


Gag,  Fergusson's,  668 

Laugeubeck's,  669 

Smith's,  652 
Galactocele,  744,  753 

Galactorrhcea  {yd\a,  gen.  yaKuKTos,  milk ; 

^601,  I  flow),  744 
Gall-bladder,  diseases  of  the,  909 
Gall-stones  in  small  intestine,  874 

diagnosis,  884,  885,  886 
(lalvanic  cautery  in  chronic  superficial  glos- 
sitis, 661 

in  nteviis,  72 

removal  of  urethral  tumours  by,  1185 
Galvanic   ecraseur,   removal   of  penis  by, 
1 198 

removal  of  piles  by,  949 
of  polypi  by,  576 
of   tongue   by,  671, 
672 

Galvano-puncture  in  aneurism,  149 
in  aortic  aneurism,  160 
in  inti'aorbital  aneurism,  192 
in  intrathoracic  aneurism,  161 
in  subclavian  aneurism,  194 
in  na;vi,  72 
Ganigee,  treatment  of  aneurism  by  injection 

of  fibrin-fement,  151 
Ganglion  {ydyyKtoi/,  a  knot),  5CXD 
in  foot,  502 
hand,  502 

<1angrenk  (ya-^ypaiva,   from  ypdw,  I  cor- 
rode), from  arterial  obstruction,  99 
of  arm,  after  ligature  of  arteries,  216 
intestine  in  hernia,  806,  807,  825 
management  of,  825 
after  ligature,  134 

of  external  iliac,  235 
of  femoral  artery,  249,  251 
of  subclavian  artery,  216 
treatment,  135 
of  penis,  1194 

from  pressure  of  aneurism,  109 
Garre,  experiment  witli  cultivation  of  sta- 
phylococcus from  necrosed  bone,  283 
Garrod,  Sir  A.,  rlieunuitoid  arthritis,  354, 
356 

Gastro-entcrostomy,  906 


Gastrostomy  (yaarrip,  the  stomach ;  arofia, 
a  mouth),  698 
statistics  of,  700 
Gastrotomy  {yaa-rt^p,  the  stomach  ;  Ttni/cc,  1 
cut),  892 

Gay,  incision  in  suppurating  joints,  344 
Gelatinous  polypus,  574 
Gendrin,  intraorbital  aneurism,  191 
Genital  organs,  female,  diseases  of,  1244 
Genito-urinary  organs,  diseases  of,  956 
Gensoul,  excision  of  upper  jaw,  616 
Genu  recurvatnm,  530 

valgum  {Led.  bowed  knee),  527 

varum  or  extrorsum,  530 
Geographical    distribution    of  aneurism, 

lOI 

of  calculus,  994 
Gioppi,  cure  of  intraorbital  aneurism  by 

digital  compression,  192 
Gland,  mammar3\    S'ce  Breast 
parotid.    See  Parotid 
thyroid.    See  Thyroid  gland 
Glands,  effect  of  pressure  of  aneuiism  on, 
no 

lymphatic.    See  Lymphatic  glands 

tumours  of,  diagnosis  from  aneurism, 
113,  172 
Glandular  growths  in  neck.  591 

carcinoma  of  uterus,  1252 

cysts  in  breast,  753 

proliferous  cysts,  758 
Glaus  penis.    See  Penis 

calculi    between  glans  and  prepuce, 
1 189 

chancrous  induration  of,  1196 

herpes  of.  1193 
Glazed  red  tongue,  660 
Gleet,  1 126 

ti'eatment  of,  11 30 
Globular  piles,  941 

Glossitis  (yAwa-aa,  the  tongue  ;  itis,  denoting 
inflammation),  658 
chronic  superficial,  658 
cases  of,  660 
treatment,  661 
Glottiscope  [y\S>TTis,  the  glottis  ;  (TKoiriu,  I 

view),  701 
Gluteal  artery,  aneurism  of,  240 

injection  of  perchloride  of  iron  in,  151 
Gmelin,  degenerative  changes  in  arteries 
91 

Godlee,  case  of  obturator  hernia,  866 
excision  of  parotid  gland,  590 
operation   on   brain   for  a  diagnosed 

glioma,  558 
tapping  pulmonary  cavities,  739 — 741 
treatment  for  muscular  tic,  28 
tubercle-bacillus  in  ulcer  of  tongue,  662 

Goitre.    See  Broncliocule 
exophthalmic,  599 
parenchymatous,  594 

Golding-Bird,  jejunostomj'-,  907 

Gonococc'us  the  probable  virus  of  gonorrhuea 
1125       ^  ' 

GoNOiuuiojA  {yovos,  semen  ;   jtto;  I  How) 
1 124  ' 
cause  and  character  of,  1124 
chordeo  in,  11 25,  1 131 
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complications  of,  1131,  1132 
cixbcbs  and  copaiba  in,  11 28 
cystitis  in,  1 132 
in  females,  1 1 38 

treatment  of,  1 138 
haemorrhage  from  urethra  in,  1133 
incubative  stage,  1124 
inflammation  of  lymphatics  in,  1131 
injections  in,  1129 
irritable  bladder  in,  1132 
prostatitis  in,  1132 

pyelitis  and  nephritis  rare  comiDlica- 
tions  of,  1 1 32 

of  rectum,  11 36 

retention  of  urine  iu,  1133 

sequences  of,  1134  ; 

stages  of,  1 1 25 

symptoms  of,  11 25 

ti'eatmeut  of,  1127 

urethral  abscess  in,  11 33 
GoNORKHCEAL  conjunctivitis,  11 35 
treatment,  1135 

cutaneous  eruptions,  1137 

epididymitis,  1134 

induration  ot  penis,  1 1 34 

inflammation  of  eyes,  1135 
of  uose,  1 1 36 

pyaemia,  1 137 

rheumatism,  11 36 

sclerotitis,  1 1 36 

stricture,  1134 

warts,  1 1 34 
Gore,  ligature  of  brachio-cephalic  artery, 

19s 

Gorget,  bilateral,  1037 

Smith's;  1013 

Wood's,  1038 
Gosselin,  encysted  hydrocele,  1214 

results  of  epididymitis,  1204 
Gouge-forceps,. 289,  300  ■ 
Gould,  Pearce,  obliterative  arteritis,  93 

Esmarch's    bandage  in  treatment  of 
aneurisms,  145,  146 
Gout,  irritable  bladder  in,  1088 
(iouty  concretions  in  ear,  559 

icidney,  91 

phlebitis,  60 
Gowan's  osteotome,  482 
Cowers,  W.  R.,  meningeal  tumours,  450 
(iriife,  ligature  of  brachio-cephalic  artery, 

19s,  198      .      ■      ,  . 
(iranular  degeneration  of  arteiies,  94 

liharyngitis,  688 

urethritis,  11 26,  11 30 
Granville,  treatment  of  neuralgia,  23 
Gravel,  971,  984 

Gi-eatrex,  digital  compression  in  aneurism, 
145 

(^reen,  lithotomy,  1025 

Groin,  absccs^s  in,  causes  of,  440 

diagnosis  of.    Sec  Abscess 
diseases  in,   diagnosis    from'  femoral 

hernia,  856 
pulsating  sarcoma  in,  diagnosis  from 

aneurism,  229 
tumours  in,  diagnosis  of,  912 
treatment,  912 


Gross,  cases  of  operation  for  (Esophageal 
stricture,  698 
ligature  of  subclavian  for  axillary  aneu- 
rism, 215 
prostatorrhcea,  1108 
pulsating  tumours  of  bone,  324 
removal  of  the  whole  sca]iula,  382 
sarcoma  of  bone,  317,  322 
statistics  of  gastrostomy,  joo 

of  nephrectomy,  982,  983 
of  ffisophagostomy,  700 
of  sarcoma  of  breast,  764 
Growths.    Sec  Tumours 
Guersaut,  lithotrity  in  children,  1066 
Guggenbiihl,  cure  of  bronchocele,  595 
Gufl.,  Sir  W.,  arterio-capillary  fibrosis,  91 
cretinoid  condition  of  thyroid  body,  597 
intracranial  aneurism,  183,  184,  188 
Gullet.    Sec  Qlsophagus  and  Phaiynx 
Gulliver,  observations  on  atheroma,  89 
Gumboil,  601 

Gum-elastic  tube  in  lithotomy,  1012 
Gumma,  syphilitic,  in  mamma,  752 
testis,  1228 
tongue,  662 
Gummata  in  muscles,  503 

of  spine,  449,  450 
Gums,  diseases  of,  601 
Gunshot-wounds,  tetanus  after,  33 
Gustatory  nerve,  division  ol',  iu  cancer  of 

tongue,  666 
Guthrie,   cystotomy  in  irritable  bladder, 
1089 

intraorbital  aneurism,  191 
Guy on's  injector,  11 30 


Hadden,  W.  B.,  obliterative  arteritis,  93 
HiBMATOCELE  (af/xa,  blood  ;  »ri)X7?,  a  tumour), 
1215 
blood  in,  1216 

diagnosis  of,  843,  1216,  1238 
of  neck,  591 
of  spermatic  cord,  121 7 

diagnosis  of,  843,  1217 
spontaneous  and  traumatic,  1215 
treatment  of,  12 16 
Hrematomata  {aTfia,  blood),_559 
Hfcmaturia  (of/aa,  blood;  olpov,  urine),  1103 

treatment  of,  1 104 
Hfemoiihilia  (af^/a,  blood  ;  <pi\(oi,  I  am  wont 
to  do),  91 

H.iKUOKU]iAGH(or/ua,  blood  :  p'/iyvvftx,  I  break 
forth),  from  bladder,  11 04 
in  abdominal  operatioji.s,  793 
cathetovi.sm.  11 53 
cirsoid  anonrisin,  68 
excision  of  tongue,  676 
from  kidneys,  1 104 
in  lateral  lithotomy,  102 1 
arterial,  1022 
secondary,  1027 
venous,  1023 
in  median  litlioti'my,  io33 
nasal.    See  E])istaxis 
from  niivel,  91 1 
from  piles,  942 

diagnosis  of,  944 
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from  prostate,  1 104 

secondary,  after  ligature  for  aneurism, 
132 

of  external  iliac,  235 
subclavian,  216 
superficial  femoral,  249 
gangi-ene  from,  134 
after  lithotomy,  1027 
litlioti'ity,  1058 
excision  of  tongue,  677 
from  suppurating  aneurism,  132 
in  tracheotomy,  724 
from  urethra,  1104 

in  gonorrhoea,  1133 
from  varicose  veins,  63 
Hsemorrhagic  diathesis,  81 
pathology,  82 
ti-eatment,  83 
Haemorrhoids  (aT/M,  blood ;  ^ew,  I  flow),  937. 
Sec  Piles 

Hahn,  extirpation  of  larynx,  715,  716 

nephro-raphy,  977 
Hainsby's  cheek-compressor,  645,  646 
Hall,  ligature  of  brachio-cephalic  artery, 

19s.  198 
Hallux  flexus,  552 
Ham,  enlargement  of  bursaa  in,  499 
Hamilton,  ligature  of  both  carotids,  178 
Hammer-toe,  551 

Hamstring  tendons,  couti-action  and  division 
of,  535 

Hancock,  muscular  structiu'e  of  urethra, 
1139 

statistics  of  excision  of  astragalus,  416 
Hand,  aneurism  of  vessel  of,  221 
bifurcation  of,  525 
clubbed,  522 
deformities  of,  520 
congenital,  524 

from  muscular  contraction,  520 
excision  of  bones  of,  396 
ganglion  of,  502 

gangrene  of,  after  ligature  of  subclavian, 
216 

rheumatoid  arthritis  of,  522 
Hark-lip,  582,  641 

age  for  operation  in,  643 
double,  642 

operation  for,  646 
simple  suture  in,  648 
single,  642 

operation  for,  644 
Harrison,  Reginald,  operative  treatment  of 

enlarged  prostate,  1 11 7 
Hart,  flexion  treatment  of  aneurism,  147 
Hayden,  ligature  of  subclavian  artery,  200 
Head,  diseases  of,  555 

tapping  the,  556 
Hearing  aft'ected  by  intracranial  aneurism, 
186 

Heart,  influence  of  action  of,  on  production 
of  aneurism,  10 1 
displaced  or  enlarged,  epigastric  jnilsa- 
tion  from,  227 
Heath,  C,  acupuncture  in  subclavian  aneu- 
rism, 153 
adenoma  of  soft  palate,  682 


Heath,  C. — continued. 

amputation  at  shoulder-joint  for  sub- 
clavian aneurism,  204 
belladonna  in  lymjihangitis,  42 
dentigerous  cysts  in  jaws,  610 
excision  of  upper  jaw,  620  . 

tongue  for  cancer,  678 
ligature  of  femoral  artery,  132 

of  carotid  and  subclavian,  158,  166 
of  left  carotid,  159  . 
operation  for  closure  of  the  jaws,  630  ■ 

prolapsus  of  tongue,  657 
removal  of  cancer  of  lip,  585 

of  shaft  of  tibia  in  acute  necrosis, 
284  •  . 

lateral  lithotomy  in  boys,  1015  ' 
Hernia  (tpvos,  a  branch),  795 
causes  of,  799,  800 
chloroform  in  reduction  of,  814 
complete,  800 

conditions  presented  by,  800 
congenital,  799,  800 

treatment  of,  852 
contents  of,  ■  796 
double,  796 

diagnosis  from  strangulated  hernia, 
811 

enemata  in,  814 
incarcerated,  804 
incomplete,  800 
infantile,  838,  853 
influence  of  age  on,  799 

of  occupation,  800 
of  sex,  799 
internal,  diagnosis  of,  870 
intestinal,  798 
iiTeducible,  800,  803 
causes  of,  803 
diagnosis  of,  1238 

from  sti'angulated  hernia,  81 1 
inflamed,  804 

symptoms  and  treatment,  803 
oinental,  798 

operation  with  opening  sac,  818 

accidents  attending,  822 

after  treatment,  821 

artiflcial  anus  aftor,  S30 

division  of  stricture,  819 

exposure  of  sac,  818 

faical  fistula  after,  830,  831 

management  of  adhesions,  826 
of  congested  intestine,  824 
of  constricted  intestine,  824 
of  gangi-eiious  intestine,  825 
of  omentum,  827 

opening  sac,  819  ' 

peritonitis  after,  822 

reduction  of  intestine  and  omentum, 
820 

sloughing  of  sac,  830 
treatment  of  tl\e  sac,  821 

of  the  wouiul,  821 
wounds  of  arteries,  829 
of  intestine,  829 
operation  without  opening  sac,  833 
objections  to,  834 
performance  of,  835 
results  of,  834 
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Heun  ia — continued, 
radical  cure  of,  802 
reducible,  800 

diagnosis,  1237 

treatment  of,  801 
sac  of,  795 

adhesions  of,  796 

ascitic  fluid  in,  797 

contents  of,  796 

double,  796 
sac  of,  fluid  in,  changed,  807 

foreign  bodies  in,  798 

hydrocele  of,  797 

suppuration  in,  807 
signs  of,  798 
strangulated,  800,  805 

aspiration  in,  837 

constitutional  symptoms  of,  808 

diagnosis  of,  811 

gangrene  in,  807 

inflammation  of  gut  after  relief  of,8o7 
local  eff"ects  of,  806 
local  signs  of,  808 
mechanism  of,  805 
omental,  811 

operation  for,  817.    See  above. 

results,  822 
reduction  of,  812 

in  mass,  815,  816 

persistence  of  symptoms  after, 
815 

treatment,  816 
seat  of  stricture  in,  805 
symptoms  of,  808 

modifications  of,  809 
taxis  in,  812 
treatment  of,  812 
structure  of,  795 
truss  for,  801 
Heknia,  Special  Foiims  of,  838 
of  bladder,  799 

treatment  of,  849 
cerebral  membranes,  congenital,  556 
cfccal,  798 

treatment  of,  849 
of  colon,  796,  869 
diaphragmatic,  867 
femoral,  853 

contents  of,  855 
diagnosis  of,  855 

from  abscess,  442,  856 
fascia  propria  of,  854 
opening  sac  in,  858 
operation  for,  857 

haiinorrhage  in,  859 
radical  cure  of,  859 
relations  of,  854,  858 
signs  of,  855 
treatment  of,  856 
inguinal,  838 

complete,  838 
congenital,  838,  849 

in  female,  853 
diagnosis  of,  841,  1137,  1219 
direct,  838,  839 

coverings  of,  839 
relations  of,  840 
symptoms  of,  841 


Heiinia,  Special  Formh  of — continued, 
inguinal,  double,  840 
encysted,  838 
external,  838 
fascia  propria  of,  838 
incomjjlete,  838,  840 

operation  foi-,  849 

symptoms,  840 
infantile,  838,  853 
interstitial,  840 

symptoms,  840 
large  intestine  in,  796 
oblifiue,  838 

coverings  of,  838 

relations  of,  839 

symptoms  of,  840 
operations  for  sti-angulated,  848 
open  operation,  846 
radical  cui-e  of,  843 
results,  847 

seat  of  stricture  in,  849 
signs  of,  840 
Spanton's  operation,  845 
treatment  of,  843 
varieties  of,  838 

Wood's    subcutaneous  opeiiition, 
844 

Wutzer's  operation,  843 
obturator,  864 

ti'eatment,  865 
of  ovary,  1263 
pelvic,  864 
perineal,  867 
pudendal,  867 
sciatic,  867 
scrotal,  838 

diagnosis  of,  1236 
testis,  1222 

of  tunica  vaginalis,  849 
encysted,  S53 
signs  and  diagnosis,  850 
treatment  of,  852 
umbilical,  860 

operation  for,  862 

antiseptics  in,  862 
radical  cure  of,  863 
strangulated,  862 
vaginal,  862 
ventral,  864 
Herpes  of  penis,  11 93 
Hey's  ligament,  857 

High  operation  of  litliotomy,  1030,  1036 
Hill,  Berkeley,  axillary  aneurism,  132 

dilatation  of  strictural  urethra,  1157, 
1158 

ligature  of  subclavian,  failure  to  cure 

disea.sc,  217 
treatment  of  gleet,  1130,  113 1 
urethrotome,  1160 
Hilton,  divi.sion  of  gustatory  neiTC,  666 
Hir-JOINT,  ankylosis  of,  463.  487 
operations  for,  689 
chrome  rheumatoid  arthritis  of,  356 

diagnosis  of,  358 
excision  of,  398,  477 
neuralgia  of,  367 

diagnosis  from  sacro-ihac  disease 

454 
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Hi  p-JoiNT — conti  lived. 

shape  altered  in  sacro-iliae  disease,  453 
strumous  arthritis  of,  465 
Hip-joint,  disease  of,  457 
acetabular,  468,  469 

excision  in,  470,  480 
acute,  diagnosis  i'roin  perityphilitis,  47 1 
amputation  for,  486 
ankylosis  in,  463,  487 
arthritic,  464,  466,  469 

results,  465 

treatment,  472 
attitude  in,  458 
cross-legged  deformity,  491 
diagnosis  of,  471 

from  caries  of  spine,  440 
rheumatism,  471 
sacro-iliac  disease,  454 
dislocation  in,  462,  476 
femoral,  457,  466 

excision  in,  479,  480 

treatment  of,  322 
forms  of,  457 

Umitatiou  of  movement,  460,  466 
modes  of  operating,  481 
pain  in,  457 

pathology  and  symptoms  of  the  various 

forms  of,  465,  467 
phenomena  of,  457 
prognosis  of,  469 
Sayre's  apparatus  for,  476 
sinuses  in,  461 

suppm-ation  in,  460,  477.    Sec  Abscess 

Thomas's  apparatus  for,  474 

treatment  of,  472 
Hippocrates,  resection  of  bones  mentioned 

by,  369 
Histrionic  spasm,  28 

Hobart,  ligatm-e  of  carotid  and  subclavian 

arteries,  200 
Hodges,  statistics  of  excision  of  shoulder, 

381 

Hodgkin's  disease,  50 

Hodgson,  sacculated  aneiu-isms,  104 

spontaneous  cure  of,  115 
duration  of  aneurisms,  1 10 
Hoffacher,  re-union  of  separated  parts,  631 
Holden,  amputation  at  shoulder-joint  for 

subclavian  aneurism,  204 
Hollow  club-foot,  549 

Holmes,  ligature  of  carotid  and  subclavian 
for  innominate  aneurism,  166 
statistics  of  carotid  aneurism,  170 

of  compression  treatment  of  aneu- 
rism, 143,  173,  207 
of  excision  of  knee-joint,  406 
of  ligature  of  femoral  art  ery,  248 
Holt's  treatment  of  strictui'e,  X157 
Horny  excrescence  on  glans  penis,  1194 
Horsley,  Victor,  cases  of  removal  of  portions 
of  the  brain  substance,  558 
removal  of  tumour  within  spinal  canal, 
450 

removal  of  thyroid  gland  in  monkeys, 
597 

Hospitals,  hygiene  of,  823 
Housemaid's  knee,  493,  494 
true,  496 


Howse,  H.  G.,  ossification  of  iirteries,  96 

incision  in  gastrostomy,  699 
Howship's  lacunsB,  264,  266,  270,  271,  313  , 
Heuter,  excision  of  elbow-joint,  389 

microscopical  appearances  in  chronic 
arthritis,  350 
Hulke,  treatment  of  aneurism  by  mechanical 

means,  152 
Humerus,  disarticulation  of,  Ibr  axillary 
aneurism,  218 
subclavian  aneurism,  203 
excision  of  head  of,  377 
tumours    of  head  of,  diagnosis  from 
aneurism,  206 
Humphry,  fibro-sarcoma  of  bladder,  iioi 
shortness  of  bones  in  rickety  subjects, 
306 

Hunter,  operation  for  ligature,  121,  123 
Hunter's  canal,  252 

Hutchinson,  gastrotomy  in  intussusception, 
892 

ligature  of  carotid  for  innomi 
nate  aneurism,  166 

results  of  lemoval  of  epulis,  603 

results   of  removal   of  upper 
jaw,  621 

treatment  of  enlarged  prostate, 
"IS 

treatment  of  aneurism  by  com- 
pression, 142 
Hutin,  ligature  of  brachio-cephalic  artery, 
.195 

Hydatids  in  bone,  316 
breast,  754 

groin,  diagnosis  from  abscess, 

442 
liver,  908 
muscles,  504 
neck,  591 
tongue,  663 
Hj'darthrosis  {{iiaip,  water  ;  ApOpov,  a  joint), 
329 

treatment  of,  331 
Hydrocele  {SSwp,  water  ;  ici]\r),  a  tumour), 
1207 

acupuncture  in,  1213 
acute,  1203 
encysted,  12 14 

diagnosis  from  hernia,  841 

treatment  of,  12 15 
of  hernial  sac,  797 
neck,  590 

spermatic  cord,  121 5 

diagnosis  from  hernia,  841 
diffused,  1215 

diagnosis  of,  1237 
of  tunica  vaginalis,  1 207 

antisejjtic  treatment  of,  1213 
complicating  hernia.,  842 
congenital,  1207 
coverings  of  1209 
diagnosis  of,  1238 

from  cystii;  sarcocele,  1232 
encysted  hydrocele,  12 14 
hernia,  842 
excision,  1213 
injections  in,  1211,  1213 
symptoms  of,  1207 
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HYnROCELi: — continued, 

of  tunica  vtighialis,  tapping  in,  1209, 
1210 

treatment  of,  1209 
Hydroceplialus  (CSop,  water ;  Ke(pa\ri,  the 

head),  tnjiping  liead  in,  556 
Hydronephrosis,  975 

Hydrops  pericardii  (Lat.  dropsy  of  the  peri- 
cardium), tapping  in,  741 
tuberculosus,  329 
Hydrosarcocele  {Sdwp,  water  ;  o-cfpl,  flesh  ; 

k^Atj,  a  tumour),  1222 
Hydrothorax  (vdaip,  water ;  Bdpa^,  the  chest), 

tapping  chest  in,  732,  733 
Hygiene  of  hospitals,  823 
Hymen,  imperforate,  1246 

partially  perforate,  1247 
Hyperplastic  endarteritis,  93 
Hypertrophy    {iirep,   beyond ;    rpe<po>,  I 
nourish)  ofbla(kler,  956 
causes  of,  957 

influence  on  kidmy  disease,  957 
of  bone,  304 
■breast,  743,  744 

in  male,  788 
clitoris,  1248 
external  ear,  559 
gums,  601 
labia,  1246 
lips,  582 

lymphatic  glands,  46 

nose,  568 

prepuce,  11 94 

scrotum,  1 199 

sweat-glands,  14 

tliyroid  glands,  594 

toe-nail,  3 

toes  and  foot,  553 

tongue,  657 

tonsils,  683 
Hypochondriac  region,  hernia  in,  864 
Hypodermic  injection  of  ergotin  in  aneu- 
rism, 151 

Hypospadias  (uttS,  under ;  (rirdSaii'j  an  eu- 
nuch), 1 1 86 
Hysterical  contraction  of  knee,  531 

retention   and   incontinence  of 

urine,  96 
stricture  of  cEso]iliagus,  695 
treatment  of,  696 

Ichthyosis  of  tongue,  658 
Idiopathic  gangi-ene  of  penis,  1194 

phlebitis,  58 

tetanus,  32 
Iliac  absgksh,  diagnosis  of,  441 

aneurism,  229 

artery,    i^'er  Artery,  iliac 

incision  in  imperforate  anus,  915 

region,  hernia  in,  864 
Image,  nfcvus  of  tongue,  663 
Impacted  calculus  in  urethra,  1058 
Imperforate  anus,  913 

hymen,  1246 

vagina,  1246 
[mpenneable  stricture,  1166 

operation  for,  11 67 
mpetigo,  diagnosis  from  lupus,  6 


Impotence,  1238,  1242 
Incarcerated  hernia,  804 
Incision  of  suppurating  joints,  332,  344, 
352 

Incomplete  ankylosis,  361 
fistula  in  ano,  934 
hernia,  800 
Incontinence  of  urine,  1095 
Incubative  stage  of  gouorrhcBa,  1124 
Indian  rhinoplastic  operation,  636 
Induration  of  penis  after  gonorrhoea,  1 134 
Infantile  hernia,  838,  853 
paralysis,  515 
scurvy,  310 
Infants,  acute  arthritis  in,  340,  345 
Inflammation  of  aneurism,  115,  116 
after  ligature,  132 
axillary,  217 
of  areolar  tissue  of  pelvis,  1027,  1028 
arteries,  85.    ib'ec  Arteritis 
bladder,  1082.    See  Bladder 

in  disease  of  urinary  organs, 
956 

after  lithotomy,  1027 
after  lithotrity,  1063 

bone,  260 

scrofulous,  269 

brain,  after  ligature  of  carotid,  179 

breast,  746 

bursa  patellfe,  494 

bursfe,  494 

cartilage,  339 

conjunctiva,  gonorrhceal,  11 35 
ear,  559 

epididymis.  1134,  1203 

gouor.''hneal,  11 34 
eye,  gonorrhojal,  1 135 
gonorrhoeal.    Sec  Gonorrhoja 
of  hip.    See  Hip-joint,  disease  of 
intestine  in  hernia,  S07 
iiTcducible  hernia,  804,  811 
joints,  327.    See  Arthritis 
kidneys,  causes  of,  963 

diffuse  interstitial,  959,  967 
suppurative,  960,  967 
knee,  contraction  from,  532 
larynx,  703.    See  Laryngitis 
lungs,    after    ligature  of  carotid 

artery,  180 
lungs  and  pleura,  after  ligature  of 

subclavian,  212,  213 
mammary  gland,  746 
medullary    membrane    of  bone, 

267 
nuiscles,  503 
nerves,  18 

nipple  and  areola,  745 
nose,  gonorrhoeal,  1136 
parotid  gland,  5S6 
penis,  1193 
periosteum,  261,  272 
peritoneum.    See  Peritonitis 
pharynx,  688 
prei)uce,  93 
prostate,  1106 
sclerotic,  gonorrhoeal,  11 36 
sheaths  of  tendons,  501 
syphilitic.    See  Syphilis 
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Inflammation — continued. 

of  synovial  membranes,  327 
testis,  1203 

syphilitic,  1227 
undescended,  842 
tongue,  658 
tonsils,  683 
urethra,  11 23 

in  catheterism,  1153 
uterus,  chronic,  1249 
veins,  57 

Inflammatory  csdema  of  scrotum,  1198 

osteoporosis,  265 
Inflation  of  bowel  for  intussusception,  891 
I^igais,  galvanic  cautery  in  chronic  super- 
ficial glossitis,  661 
Ingromng  of  nails,  2 
Inguinal  aneurism,  229 

colotomy,  894 

compared  with  lumbar  colotomy,  898 
diagnosis  from  abscess,  229 
hernia,  838.    Sec  Hernia 
Inhalation   of  powdered  nitrate  of  silver. 
708 

Injections  of  solution  of  nitrate  of  silver  into 

larynx,  708 
in  gonorrhcea,  1129 

hydrocele,  1211,  12 13 

ncevus,  70 
of  varix,  65 

subcutaneous.     Sec  Subcutaneous  in- 
jections 

Iiijury,  a  cause  of  cancer  of  breast,  771 
Innominate  artery.     Sec  Artery,  Innomi- 
nate 

Instruments  for  compression  in  aneurism 
135,  142 
for  excision,  374 
lithotomy,  looi 
lithotrity,  1044 

removing  diseased  bone,  298,  299 
Intermaxillary  bones  in  hare-lip,  641 

management  of,  647 
Internal  hernia,  diagnosis  of,  870 
piles,  937,  941 
urethrotomy,  11 59 
result,  1 1 62 
Intero-external  piles,  937 
Interstitial  inflammation   of    the  breast 
chronic,  diagnosis  from  cancer' 
774 
in  male,  788 
mastitis,  chronic,  749 

treatment,  750 
nephritis,  960,  967,  1003 
Intestinal  Obstruction,  870 
acute,  870 

diagnosis,  885 
operation  for,  890 
symptoms,  870 
treatment  of,  887 
varieties  and  causes  of,  871 
Amussat's  operation  for,  895 
belladonna  in,  889 
Callisen's  operation  fof,  895 
chronic,  876 

cause  and  varieties  of,  876 
treatment,  890 


j  Intestinal  Obstruction— coyrfirawflo'. 
colotomy  for,  894 
diagnosis  of,  882 
duration  of  constipation  in,  885 
enemata  in,  889 
enteroliths,  874 
examination  of  rectum  in,  887 
gastrotomy  in,  892 
general  condition  of  patient,  885 
inflation  in,  891 
inversion  in,  889 
Littre's  operation  for,  894,  898 
mode  of  invasion,  884 
pain  in,  S85 

physical  examination  of  belly  in,  886 
previous  history,  884 
puncture  of  intestine  in,  889 
seat  of,  871 
urine  in,  887 
vomiting  in,  885 
Intestine,  adhesions  of,  in  hernia,  796, 
805 

management  of,  826 
catarrhal  inflammation,  acute,  following 

reduction  of  hernia,  824 
congested,  iu  hernia,  806 
management  of,  824 
constricted,  in  hernia,  management  of, 
824 

gangrenous,  in  hernia,  806,  807,  825 

management  of,  825 
heemorrhage  from,  diagnosis  from  piles, 
944 

hernia  of,  796,  798 
inflammation  of,  in  hernia,  807,  S08 
large,   diseases  of,   913.     Sec  Anus, 
Piles  and  Eectum 
malformations  of,  913 
stricture  of,  876 
removal  of  portions  of,  903 
small,  foreign  bodies  in,  874 
wounds  of.  In  operation  fur  heniia,  829 
Intracranial  {intra,    within  ;    Kpaviov,  the 

skull)  aneurism,  183 
Intraorbital   {intra,    within  ;    orlita,  the 

orbit)  aneurism,  189 
Intrapelvic  sacro-iliac  abscess,  453 
Intrathoracic   {intra,    within;    edipa^,  the 
chest)  aneurism,  154 
tumours,  dysphagia  ii-om,  693 
Intussusception  {intus,  within  ;  suscipio,  1 
receive),  876,  878 
acute,  881 
chronic,  881 
diagnosis  of,  882 
of  rectum,  924 
statistics  of,  891,  892 
symptoms  of,  8S0 
treatment,  891 — 893 
Invagination  of  rectum,  955 
Inversion  iu  intestinal  obstruction,  889 
Involution-cysts,  7153 
Iodide  of  potassium  in  aneurism,  119 
Iodine  in  bronchocelc,  596 

injection  of,  in  dropsy  of  bursa?,  496, 
499 

in  hydrarthrosis,  331 
in  liydrocele,  1211,  1215 
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Iodine,  injection  of,  in  hypertrophy  of  thy- 
roid gland,  596 
in  spina  bifida,  428 
Iron,  perchloride  of.    Sec  Perchloride 
Irreducible  hernia,  800,  803.    Sec  Hernia 
tnmours  of  groin,  911 
scrotum,  1137 
Irritable  bladder,  1087.    See  Bladder 
Ischio-rectal  abscess,  931 
Ivory  exostosis,  313 

James,  ligature  of  abdominal  aorta,  238, 
239 

Jaw,  lower,  cysts  of,  623 
diseases  of,  622 
excision  of,  625 — 628 
necrosis  of,  604 
diagnosis,  604 
treatment,  605 
periostitis,  acute  suppurative,  623 
reproduction  of,  after  necrosis,  605 
rheumatic  arthritis  of,  358 
tumours  of,  602,  603,  623—625 
diagnosis,  624 
treatment,  624 
upper,  diseases  of,  607 

excision  of,  complete,  616 — 621 
partial,  615 
results,  620 
operations  on,  614 
osteoplastic  section  of,  621 
tumours  of,  611 
diagnosis,  612 
treatment,  613,  614 
Jaws,  ankylosis  of,  628 
closure  of,  629 
dentigerous  cysts  in,  610 
diseases  of,  601 
necrosis  of,  604 
treatment,  605 
Jeaffreson,  ovariotomy  performed  by,  1256 
Jejunostomy,  907 

Jenner,  Sir  W.,  syphilis  and  rickety  cluldren, 
306 

tracheotomy  in  membranous 
laryngitis,  718 
Jewett,  horny  excrescence  on  penis,  1194 
Jobert,  effect  of  ligature  of  carotid  on  lungs, 
180 

Johnson,  Dr.  G.,  the  laryngoscope  m  aortic 

aneurism,  157 
Joints,  amputation  in  disease  of,  420 
ankylosis  of,  361.    See  Ankylosis 
cauterization  of,  342 
changes  in  cartilage  of,  341 
chronic  rheumatic  disease  of,  356.  Sec 

Arthritis 
cysts  in  connection  with,  366 
diseases  of,  327 
erasion  of,  352,  401 
excision  of,  353,  369.    See  ExcLSion 
fluid  collections  in,  328 
incisions  into,  332,  344,  352 
inflammation  of,  327.    Sec  Arthritis 

of  .synovial  membranes  of,  327 
loose  cartilages  in,  363 
treatment,  365 


J  0 1 N  'I'H — oont  inund. 
neuralgia  of,  367 
causes,  368 
symptoms,  367 
treatment,  368 
repair  after  disease  of,  341 
stiff,  361.    Sec  Ankylosis 
strumous  disease  of,  345 
suppuration  in,  333 
tubercular  dropsy  of,  329,  330,  332 
Jones,  S.,  digital  compression  in  axillary 

aneurism,  207 
Jones,  Wharton,  treatment  of  gonorrhoea! 

conjunctivitis,  1135 
Jordan,  F.,  buccal  operation  for  removal  of 

tongue,  67s 
Jugular  vein,  aneurismal  varix  of,  170 

wound  of  external  in  ligature  of  sub- 
clavian, 210 
Juillard,  results  of  removing  gangrenous  gut 
in  hernia,  826 

Kauffman,  cases  of  malignant  tumour  of 

thyroid  body,  600 
Keegan,  cases  of  lithotrity  in  boys,  1062 
Keelan,  lateral  lithotomy  in  children,  1063 
Keen,  treatment  for  muscular  tic,  28 
Kelsey,  results  of  operation  for  cancer  ol 

'  rectum,  924 
Key,  ligature  of  carotid  for  innominate  aneu- 
rism, 166 
subclavian  aneurism,  196 — 198,  213 
Kidney,  abscesses  in,  scattered,  960 
calculi  formed  in,  990 
calculous  pyelitis,  973 
carcinoma  of,  976 

treatment  of,  977 
disease  of,  induced  by  calculus,  looi 
by  hypertrophied  bladder,  956 
pressure,  959 
stricture,  1145 
fistulous  communications  in,  977 
floating,  977 
gouty,  91 

haiinoirhago  from,  1 104 
hydronephrosLs,  975  . 
inflammation  of,  difluse  interstitial,  959, 
966 

suppurative,  960,  967 
causes  of,  963 
reflex,  964 
influence  of  disease  of,  on  hthotomy. 

1027 
on  lithotrity, 
1061,  1068 
irritable  bladdertfrom  disease  of,  1088 
morbid  conditions  of,  958 
pelvis  of,  secondary  disease  of,  950 

septic  matter  in,  965 
pyonc])hrosis  of,  973,  975 
sarcoma  of,  976 

treatment  of,  977 
stone  in,  971 

treatment,  972 
surgical  operations  on  the,  971 
aspiration  of,  978 
exploration  of,  978 
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surgical  operations  on — continiced. 
ueplirectomy,  980 
abdominal,  982 
lumbar,  981 
results  of,  982,  983 
nephro-lithotomy,  978 
nepliro-rapb)',  977 
nephrotomy,  980 
tubercular  or  scrolulous,  974 
tumours  of,  975 
Kingdon,  statistics  of  hei-nia,  800 
Klebs,  tumours  of  oesophagus,  692 
Klein,  cases  of  lateral  lithotomy,  1026 
Knee-joint,  ankylosis  of,  537 
contraction  of,  531 
chronic,  532 
extension  in,  533 
from  consolidated  ligaments,  532 
contracted  tendons,  535 
inflammation,  532 
nervous  irritation,  531 
treatment  of,  533 
varieties  of,  531 
with  lateral  displacement,  536 
deformities  of  527 

disease  of,  diagnosis  from  hip-disease, 
471 

excision  of,  398 
result  of,  406 
Knight,  digital  compression  in  aneurism, 
14s 

Knives,  hernia,  820 
lithotomy,  1002 

method  of  holding,  1007 
Knock-knee,  527 

MacEwen's  operation  for,  529 
Koch,  cultivation  of  bacillus  from  lupus,  5 
statistics    of   ligature    of  subclavian 
artery,  214 
Kocher,  excision  of  tongue,  675 

results  of  excision  of  knee-joint,  406 

thyroid  body,  596, 
597 

Kocberle's  sen-e-ncpAid,  1250 
Kohler,  venous  thrombosis,  5 1 
Konig,  presence   of  tumour  in  strumous 
arthritis,  349,  350 
tubercular  dropsy  of  knee-joint,  329, 
330>  332 

Kramer,  cases  of  excision  of  pylorus  for 

cancer,  go6 
Kuhl,  ligature  of  both  carotids,  178 
KUster,  results  of  operations  for  cancer  of 

breast,  777 
Kyphosis  (Kv^6a,  I  bend),  508,  513 


Labia,  condylomata  of,  1246 

cystic  tumours  of,  1246 

hypertrophy  of,  1246 

ncevus  of,  80 
Lactate  of  iron,  injection  of,  in  intraorbital 

aneurism,  192 
Lacteal  secretion,  abnormal,  744 

inflammation,  influence  on  cancer  of 
breast,  771 

tumour,  744 


Lambert,  distal  ligature  of  carotid,  181 
Laminar  calcification  in  arteries,  89 
Lane,  distal  ligature  of  carotid,  181 

ligature  of  carotid  and  subclavian,  166 
Langenbeck,  gag    for  operations  on  the 
tongue,  669 
osteoplastic  section  of  upper  jaw,  621 
pathological  increase  of  length  of  bones, 
304 

phosphorus-necrosis  of  jaws,  604 
subcutaneous  injection  of  ergotin  in 
aneurism,  151,  194 

Langton  and  Bowlby,  embolic  arteritis,  87 

Laparotomy,  892,  902 

Larrey,  causes  and  period  of  occurrence  of 
_  tetanus,  33,  34 
division  of  supra- orbital  nerve  in  tetanus, 
38 

Laryngeal  phthisis,  709 

syringe,  708 
Laryngectomy,  714 

Laryngitis  {\dpvy^,  the  larynx ;  ilis,  denot- 
ing inflammation),  703 
acute  catarrhal,  703 

membranous,  tracheotomy  in,  717 
oedematous,  704 
chronic,  simple,  706 

comiilications  of,  710 
syphilitic,  709 
traumatic,  706 
tubercular,  709 
Laryngoscope  (Adpvy^,  the  lajyux;  oKjr.e'co, 
I  view),  701 
use  of,  in  aortic  aneurism,  157 
Larynoo'j  omy  (\dpvy^,  the  larynx ;  renvco, 
I  cut),  717,  720 
after-treatment  of,  730 
compared  with  tracheotomy,  728 
in  aortic  aneurism,  161 
indications  for  performance  of,  720 
Laryngo-tracheotomy,  719,  723 
Lauynx,  abscesses  near,  711 

conditions  of,  producing  dysphagia,  693 
diseases  of,  701 
extii'pation  of,  714 

partial,  715 
inflammation  of,  703.    See  Laryngitis 
injection  of  nitrate  of  silver  into,  708 
malignant  tumours  of,  714 
necrosis  of,  710 
nervous  afifections  of,  711 
paralysis  of,  711 
tumours  in,  711 
treatment,  712 
Lateral  curvature  of  spine,  507.    Sac  Spine 
displacement  of  knee,  536 
lithotomy.    Sec  Lithotomy 
Latoritions  deposits  in  urine,  984 
Laugior,  ligature  of  subclavinn  for  innomi- 
nate aneurism,  165 
Laurence,  Z.,  liernia  of  membranes  of  brain. 
556 

Lawrence,   Sir  W.,   statistics  of  hernia, 
799 

obturator  hcrniii,  864 
removal  of  iiasal  polypi,  577 
cases  of  wound  of  artery  in  lierniotomy, 
829 
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Lawson,  compression  in  inguinal  aneurism, 
140 

plastic  surgery,  634 
Lead,  acetate  of,  injected  in  gonorrhoea,  11 29 
Lead  colic,  diagnosis  of,  883 
Lee,  PI.,  subcutaneous  division  of  vein  in 

varix,  66 

Lee,  R. ,  statistics  of  ovariotomy,  1156 
Leg,  deformities  of,  527 

excision  of  bones  of,  408 
Legg,  W.,  ha-mopliilia,  82,  83 
Leichten stern,  cases  of  intussusception,  879 
Leisrink,  statistics  of  excision  of  hip-joint, 

Leloir,  inoculation  of  lupoid   tissue  into 

rabbits,  5 
Leukoplakia,  658,  659  ■ 
Levis,  injection  of  pure  carbolic  acid  in 

hydrocele,  1213 
Lichenoid  of  the  tongue,  661 
Lidell,  neuroma  of  optic  nerve,  30 
Ligaments  of  joints,  disease  in,  335 

of  knee,  consolidation  of,  532 
Ligature  {ligo,  I  bind)  for  aneurism, 
121,  145 
above  and  below  sac,  122 
accidents  after,  127 
Anel's,  122,  123 
Brasdor's,  122,  124 
compared  with  compression,  143 
gangrene  after,  134 

treatment  of,  135 
hfemorrhage  after,  132 
treatment  of,  133 
Hunter's,  121,  123 
effects  of,  123 
indications  and  contra-indications 

of,  125 
mortality  after,  127 
on  cardiac  side,  122 
distal  side,  124 
statistics,  125 
recurrent  pulsation  after,  127 

treatment  of,  130 
secondary  aneurism  after,  129 
suppuration  and  sloughing  of  sac 
after,  132 
treatment  of,  133 
Ligature  of  aorta,  abdominal,  238 
of  arteria  dorsalis  jjedis,  259 
axillary  artery,  218 
brachial  artery,  222,  326 
brachio-cophalic  artery,  195,  197 
carotid  artery,  128,  173 
on  both  sides  of  neck,  177 

distal  side  of  aneurism,  180 
effects  of,  on  brain,  176 
on  lungs,  180 
for  aortic  ancni-ism,  158 
elephantiasis,  44 
innominate  aneurism,  165 
with  suljclnvian,  166 
intracranial  aneurism,  189 
intraorbital  aneurism,  192,  193 
suppuration  of  sac  after,  176 
of  dorsal  artery  of  foot,  259 
femoral  artery,  common,  245 
in  the  middle  of  the  thigh,  252 


Ligature — continued. 

of  femoral  artery,  superficial,  246 
accidents  after,  249 
for  elephantiasis,  44 
gangrene  after,  251 
results  of,  248 

return  of  pulsation  after,  251 
secondary  aneurism  after,  251 
secondary  haemorrhage  after, 
250 

wound  of  vein  in,  249 
gluteal  artery,  241 
Uiac  artery,  common,  236 
results  of,  237 
external,  231 

Abernethy's  method,  231 
Cooper's  method,  232 
for  aneurismal  varix,  235 
combined  inguinal  and  pop- 
liteal aneurism,  236 
popliteal  aneurism,  252 
gangrene  after,  235 
practical  points  regarding,  234 
recurrent  pulsation  after,  234 
results  of,  234 

secondary  haemorrhage  after, 
234 

suppuration  after,  234 

tetanus  after,  235 
internal,  241 
lingual  ai-tery,  666,  667 
peroneal  artery,  259 
i-adial  artery,  224 

subclavian  artery,  for  axillary  aneu- 
rism, 207 

behind  scalenus  anticus,  21 1 

in  third  part,  207 

for  innominate  aneurism,  165 

with  carotid,  r66 
subclavian    artery,    for  subclavian 
aneurism,  199 
on  distal  side,  203 
on  tracheal  side,  2CX5 
statistics  of  operations,  200 

accidents  after,  210 

gangrene  after,  216 

for  inflamed  aneurism,  217 

inflammation  of  contents  of  chest 
after,  213 

results  of,  212 

secondary  ha'inorrhage  after,  216 
suppuration  of  sac  after,  213 
thyroid  artery,  596 
tibial  artery,  anti^rior,  258 

posterior,  257 
ulnar  artery,  223 
vertebral  artery,  204 
LroATUUK  in  aneurism  by  anastomosis,  68 
in  canc(!r  of  tongue,  666 
in  osteo  aneurism,  326 
of  najvus,  72 — 75 

pedicle  in  ovariotomy,  1257 
piles,  947 

polypus  of  nose,  577 

uterus,  1251 
prolapsus  ani,  954 
tumours  of  rectum,  925 
urethra,  1185 
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Limbs,  deformities  of,  514,  520,  527 
Lindemann,  treatment  of  hydatids  of  liver, 
909 

Linese  semilunares,  hernia  in,  864 
Linear  osteotomj'',  274 
Lipoma  (A/iros,  fat),  of  breast,  756 
of  nose,  566 

naevoid,  80 
Lips,  cancer  of,  583 

congenita]  malformation  of,  582 

contraction  of,  582 
diseases  of,  582 

encysted  and  erectile  tumours  of,  583 
epithelioma  of,  583 
operation,  585 
fissure  of,  583 
hypertropliy  of,  582 
malignant  disease  of,  583 
naevus  of,  77,  583 

plastic  surgery  of,  641.    See  Hare-lip 
restoration  of,  649 
ulceration  of,  582 
warty  growths  of,  583 
Lisfranc,  excision  of  portion  of  the  rectum, 
922 

Lister,  Sir  J.,  aortic  tourniquet,  227 
operation  for  excision  of  wrist,  393 

for  hernia,  802,  846 
scooping  out  a  portion  of  the  thyroid 
body,  598 
Liston,  aneurism  of,  115,  118 

accident  in  ligature  of  subclavian,  199, 
211 

ligature  in  naevns,  73 

of  carotid  and  subclavian,  200, 
201 

method  of  holding  knife  in  lithotomy, 
icx)8 

operation  for  excision  of  upper  jaw, 

615,618 
statistics  of  lithotomy,  1025 
treatment  of  tetanus,  38 
Lithectasy  (AfSoy,  a  stone  ;  iKricrii,  a  stretch- 

iug),  I07S 
Lithic  acid  calculi,  985 

deposits,  984 
Litholapaxy,  1044 
Lithometer  sound,  1045 
Lithotome  cache,  1036 
Lithotomy  (MOos,  a  stone  ;  r^/xva,  I  cut), 

lOOI 

choice  of  operation,  1069 
compared  with  lithotrity,  1064 
in  aged  persons,  1066 

children,  1066 

females,  1076 
gum-elastic  tube  in,  1012 
instruments  for,  looi 
l)reparation  of  patient  for,  1003 
recurrence  of  calculus  after,  1069 
results  of,  1069 

BII.ATEUAT,,  1030,  1036 
I.ATKUAL,  1004 

accidents  during,  102 1 
after-treatment  of,  1013 
in  boys,  1014,  1063 

dilficultics  in,  1015 

mortality,  1026 
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bruising  and  over-distension  in, 
1029 

cystitis  after,  1027 
dangers  attending,  1024 
difficulties  in,  1015 

from  encysted  calculus,  1016, 
1018 

in  entering  bladder,  1016 

finding  stone,  1016 
from    fracture    of  calculus, 
1020 

position  of  stone,  1017 
prostatic  tumours,  1016, 
1018 

rickets  of  pelvic  bones, 
1019 

in  seizing  and  extracting  stone, 
1017 

from  sliape  and  size  of  stone, 
1019 

spasm  of  bladder,  1017 
difl'use  inflammation  after,  1027 
1028 

dilation  of  prostate  and  neck  of 

bladder,  10 10 
extraction  of  stone  in,  loio 

difiiculties  of,  1017 
hemorrhage  aftei-,  1027 

during,  1021 
incision,  external,  in,  1005 
in  prostate,  1008,  1020 
influence  of  age  on,  1026 
of  shock  on,  1027 

state  of  kidneys  on,  1027 
lithotome  for,  1012 
missing  urethra  in,  1024 
mortality,  1024,  1025 
peritonitis  after,  1029 
position  of  knife  in,  1007 

of  patient  in,  1004 
prolonged,  danger  of,  1027 
pyremia  and  se^jticasmia,  causes  of 

death,  1029 
removMl  of  large  calculus  in,  1019 
sloughing  after,  1029 
sounding  for  stone  in,  942 
statistics  of,  1025 
wound  of  arteries  in,  1021 
blfidder,  1024 
bulb,  1023 
rectum,  1024 

MEDIAN,  1030 

compared  with  lateral,  1032 
difficulties  in  extracting  stone  in 
.  1031 

m  entering  bladder  in,  1035 
ease  and  simplicity  of,  1032 
for  ])rostatic  calculus,  1074 

urethral  calculus,  1073 
hemorrhage  in,  1033 
liistory  of,  1030 
indications  for,  1035 
operation,  103 1 

prostate,  treatment  of,  103^  lo^t^ 
wound  of  bulb  in,  1033 

rectum  in,  1033 
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MEDIO-BILATEIIAL,  IO37 
MEDIO-LATERAL,  IO3O 
llECTO-VESICAL,  IO3O,  IO38 

suPKAPUBrc,  1030,  1038 
in  females,  1076 
operation,  1039 

causes  of  danger  in,  1041 

URETHRAL,  I07I 

in  female,  1075,  1076 

VAGINAL,  1077 

Litho-triptic  lithotomy,  1063 

Lithotrite  (Ai'0os,  a  stone;  rpf^Seo,  I  grind),  104S 

Bigelow's,  1047 

Civiale's,  1046 

Thompson's,  1047 

urethral,  1059 

Weiss' s,  1045 
LiTHOTRiTY  [KiBos,  a  stone ;  rpi&ui,  1  gi'incl), 
1044 

accidents  in,  1058 

anceslhetics  in,  1051 

after  treatment,  1057 

atony  of  the  bladder  after,  106 1 

breaking  stone  in,  1055 

catheter  for,  1062 

compared  with  lithotomy,  1064 

complications  in,  1057 

enlargement  of  prostate,  1057,  1068 
sacculation  of  bladder,  1058 
size  of  stone,  1057 
stricture  of  urethra,  1058 
conditions  influencing  choice  of,  1066 
age  of  patient,  1066 
nature  of  calculus,  1067 
state  of  bladder,  1068 
kidneys,  1068 
prostate,  1068 
urethra,  1068 
constitutional  disturbance  from,  106 1 
cystitis  after,  1060 
dangers  in,  1060 
haemorrhage  after,  1058 
history  of,  1044 

impaction   of  fragments  of  stone  in 

urethra,  1058 
in  boys,  1062 
children,  1069 
elderly  people,  1066 
females,  1077 
instruments  for,  1044 
introduction  of  lithotrite  in,  1052 
irritation  of  bladder  after,  1057 
mortality  in  hospital  practice,  1066 
oyieration  of,  1052 

before  1878,  1044 
subseipiently  to  1878,  1044 
cystitis  before,  1057,  1068 
time  occupied  in,  1056 
perineal,  1063 

preparation  of  patient  for,  105 1 
recurrence  of  calculus  after,  1069,  1070 
removal  of  fragments,  1056 
seizure  of  stone  in,  1053 

Brodie's  method,  1053 

Civiale's  method,  1054 
statistics  of,  1064 
washing  out  bladder  after,  1056 


Little,  ligature  of  carotid  and  subclavian, 
166 

Littre's  operation  for  intestinal  obstruction, 
894,  915 
partial  enterocele,  810 
Litzraann,  mollities  ossium,  311 
Liver,  operations  on,  for  abscess  and  hydatids, 
907,  908 

Lizars,  ligature  of  brachio- cephalic  ai-tery, 

195.  198 
ovariotomy  perfoiTOed  by,  1256 

Lock-jaw\    See  Tetanus. 

Longitudinal  piles,  941 

Longmore,  ligature  of  both  carotids,  179 

Loose  cartilages  in  joints,  363 

treatment  of,  365 
Lordosis  (AopSds,  bent  or  curved),  508 
Loreta,  digital  dilatation  of  pylorus  for  simple 
stricture,  907 

oesophageal  stricture,  698 
Lorinser's  case  of  obturator  heniia,  866 
Lower  extremity,  aneurism  of,  226 

conservative  surgery  of,  409 

deformities  of,  527 
Lucas,  cross-legged  deformity  in  ankylosis  of 

hip-joint,  491 
Lucifer-match  disease,  604 
Liicke  and  Klebs,  occurience  of  micrococci 

in  the  pus  of  acute  necrosis,  282 
Luke,  statistics  of  strangulated  hernia,  812, 

814,  833 
Petit's  operation,  833 
Lumbar  incision  for  artificial  anus,  895 
in  children,  915 
compared  with  inguinal  colo- 
tomy,  898 
region,  hernia  in,  S64 
Lund,  digital  compression  in  axillary  aueu- 
rism,  207 

treatment  of  congenital  talipes  equino- 
varus,  546 

Ltjngs,  efiect  of  ligature  of  carotid  on, 
180 

pressure  on,  by  aortic  aneurism,  156 
by  axillary  aneurism,  213 
Lupus  {Lat.  a  wolf),  3 

causes,  6 

diagnosis  of,  6 

from  impetigo,  6 

rodent  ulcer,  10 
squamous  epithelioma,  6 

erythematosus,  3 

exedens  or  exulcerans,  5 

non-exedeiis  or  non-ulcerative,  5 

of  nose,  566 

scraping  in,  7 

situation,  6 

structure  of,  4 

symptoms,  5 

treatment  of,  6 

ulcerative,  5 

vulgaris,  4 
Lymphadenitis,  45 

sym))toms  and  treatment,  47,  48 
Lymphadenoma  {lympha,  lymph  ;  iZi^v,  a 
gland),  49 

of  axillary  glands,  788 
Lymphangioma  of  tongue,  657 
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Lymphangitis,  41 

diagnosis  and  treatment,  42 
Lymphatic  glands  of  axilla,  lymphadenoma 
of,  788 
cancer  of,  767 
strumous  disease  of,  788 
bronchial,    enlarged,    compression  of 

oesophagus  by,  693 
chronic  inflammation  of,  46 
of    groin,    enlarged,    diagnosis  from 

hernia,  856 
of  neck,  enlargement  of,  591 
strumous  disease  of,  47 
Lymphatic  vessels,  inflammation  of,  41 
causes  of,  41 
diagnosis,  42 
morbid  anatomy,  41 
results  of,  42 
symj)toms,  41 
treatment,  42 
Lymphatics  of  penis,  inflammation  of,  1131 
Lymphorrhoea    {lympha,    lymph ;    pfw,  I 

flow),  43 
Lympho-sarcoma  of  tonsil,  686 
Lynch,  ligatm-e  of  bracliio-cephalic  artery, 
196 

Lynn,  lithotomy,  1025 


McCarthy,  ligature  of  carotid  and  sub- 
clavian for  innominate  aneurism,  166 

McClellan,  removal  of  the  whole  scapula, 
382 

McCormack,  statistics  of  suprajjubic  litho- 
tomy, 1042 

McDowell,  E.,  ovariotomy  performed  by 
1256 

McEwen,  acupuncture  in  popliteal  anemism, 
153 

operations  on  the  brain,  558 

for  inguinal  hernia,  847 
for  knock-knee,  529,  530 
transplantation  of  bone,  374 
McGill,  F.,  supraimbic  cystotomy,  11 18 
McGuire,  ligature  of  abdominal"  aorta,  328, 
329 

MacgiU,  ligature  of  both  carotids,  178 
Mackenzie,  Sir  MorcU,  treatment  of  cystic 
bronchocele,  599 

laryngeal  growtlis,  713 

results  of  thyrotomy,  713 

syphilitic  laryngitis^!  709 

treatment  of  tubercular  laryngitis,  710 
Macrodactylisni,  524 
Macro-glossia,  657 
Macrostoma,  582,  642 
Madelung,  cases  of  enterectomy,  903 
Maisonneuve's  sonde  conductrice,  n6i 
Malar  bone,  tumours  growing  from,  613 
Malformation,  congenital.     See  Congenital 

Malformation 
Malgaign.!,    ligature   of  carotid  and  sub- 
clavian for  innominate  aneurism,  167 

statistics  of  hernia,  799 
Malherbe,  urethral  fever,  968 
Malignant  disease  of  bone,  316 
of  tonsil,  686 

epulis,  603 


Malignant  nasal  tumours,  574,  578 
polyp,  578 
sarcocele,  1233 
stricture  of  oesophagus,  695 

of  rectum,  919 
tumours  of  pai'otid  gland,  587 
of  thyroid  body,  600 
of  upper  jaw,  614 
Malleoli,  excision  of,  420 
Malposition  of  testis,  1201 
Mamma,  cysto-sarcoma  of,  761 

diagnosis  of  sarcoma  of,  from  adeno- 

fibroma  and  adeno-sarcoma,  764 
ftbroma  of,  756 
syphilitic  disease  of,  752 
Mammary  abscess,  746 
treatment,  748 
gland.    Srr,  Breast 
tumour,  chronic,  758,  774 
painful,  759 
Manipulation  in  aneurism,  148 

in  intestinal  obstruction,  887,  891 
in  subclavian  aneurism,  194 
Mannoir,  flexion   treatment   in  aneurism 
147 

Mapother,  compression  in  ilio-femoral  aneu- 
rism, 140 

Marian  operation,  1030 

Marie,  P.,  acromegalie,  313 

Marshall,  acupuncture  in  aortic  aneurism, 
153 

performance  of  tracheotomy,  722 
stretching  the  sinutic  nerve  in  sciatica, 

results,  20 
treatment  of  empyema,  735 
Marshall's  osteotrite,  289,  290 
Marsh,  Howard,  statistics  of  cases  of  hip- 
disease  in  childhood,  470 
Martin,  Sir  J.  R.,  injection  of  iodine  in 

hydrocele,  121 1,  1212 
Massage  of  abdomen  m  intestinal  obstmc- 

tion,  889 
Mastitis,  acute,  747 

chronic  interstitial,  749 
Maxilla.    See  Jaw 

May,  Bennett,  ligature  of  brachio-cephalic 

artery,  196 
stone  in  kidney,  979 
Mayo,  axillary  aneurism  pressing  on  pleura, 

213 

Mears,  ankylosis  of  jaw,  629 

phosphorus-necrosis  of  jaw,  604 
Meatus  auditorius,  concretions  in,  559 
Mechanical  means,  various,  for  treatment  of 

aneurism,  152,  160 
Meckel,  rare  form  of  hare-lip,  642 
Median  fissure  of  lip,  643 

lithotomjr.    See  Lithotomy 
Medio-bilateral  lithotomy,  1037 
Medio-lateral  lithotomy,  1030 
Medullary  membrane  of  bone,  inflammation 

of,  267 

tumour  of  humerus,    diagnosis  from 
axillary  aneurism,  206 
Melancholia,  sexual,  1238 
Melaimtic  sarcoma,  12 
Melon-seed  bodies,  363,  496,  498 
Membranes  of  brain,  hernia  of,  556 
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Meningocele  {nvviy^,  membrane  ;  K7j\r),  a 

tumour),  556 
spinal,  424 
Meningo-myelocele,  424,  425 
Menzel,  cases  of  relative  fretjaency  of  caries, 

287 

Mercier,  operative  treatment  of  enlarged 

prostate,  11 17 
Messing,  results  of  excision  of  knee-joint 

(treated  antiseptically),  406 
Metacarpal  bones,  excision  of,  397 
^kletatarsal  bones,  excision  of,  420 
Meyer,  follicular  hypertrophy  of  nose,  568 
Micrococci  in  diseased  bone,  268,  282 

in  gonorrhceal  X3US,  11 24 

in  pus  of  acute  arthritis,  333 

in  suppuration  of  kidney,  962 
Microdactylism,  526 

Mickulicz,  malignant  tumour  of  tonsil,  687 
Middeldorpf's  galvanic  ecraseur,  671 
Military  surgery,  tetanus  in,  33 
Milk-abscess,  746 
Milk,  absence  and  excess  of,  744 

secretion  of,  by  the  male,  787 
Miller,  effect  of  ligature  of  carotid  on  lungs, 
180 

Miner's  elbow,  493,  498 
Miscarriage  complicating  hernia,  812 
Moles,  15 

MoUer,  ligature  of  both  carotids,  178 
MoLLiTiES  ossiUM  [Lat.  softness  of  bones), 
310 

cause  of,  311 

diagnosis  of,  312 

seat  of,  311 

structural  changes  in,  310 

symptoms  of,  311 

treatment,  312 

urine  in,  311 
Monteiro,  ligature  of  abdominal  aorta,  238 
Montgomery,  distalligature  of  carotid,  181 
Moore,  division  of  gustatory  nerve,  666,  667 

intra-cranial  aneurism,  185 

rodent  ulcer,  9  ,     •  i 

treatment  of  aneurism  by  mechanical 
means,  152  .    ^  ^ 

Moosbrugger,  cases  of  actinomycosis,  606 
Moral  eflects  of  enlarged  prostate,  112 
Morgan,  J.  H.,  inflammatory  alfection  of  the 

arteries,  94        ,    ,     ,  , 
Morphoea,  or  circumscribed  scleroderma,  14 
Morris,  carotid  aneurism,  131,  176 

cases  of  chronic  intestinal  obstruction, 

876  .         .      ^  f 

Morton,  injection  of  iodine  in  treatment  ot 

spina  bilida,  428 
Mosler,  ta])ping  i>ulnionary  cavities,  739 
Mother"  s  marks,  69,  77 
Mott,  excision  of  clavicle,  384 

ligature  of  carotid  for  innominate  aneu- 
rism, 166  ,  ,    .  /■ 
ligature  of  carotid  and  subclavian,  107 
ligature  of  bnth  carotids,  178 
ligature  of  brachio-cephnlio  artery,  19S, 

ligature  of  common  ihac  for  aneurism, 
236 

lic^ature  of  subclavian  artery,  200 


Mouth,  diseases  of,  657 

floor  of  mouth,  679 

plastic  surgery  of,  631 
Moxon,  embolic  enteritis,  86 

pathology  of  atheroma,  89,  90 
Mucous  nasal  polyp,  574 

diagnosis  and  treatment,  575 
Mulberry  calculus,  987 
Multilocular  cysts  of  lower  jaw,  623 
Mumps,  586.    See  Parotitis 
Murray,  ligature  of  abdominal  aorta,  238, 
239 

Murray,  W.,  compression  of  abdominal 
aorta  for  aneurism,  140,  227 

division  of  posterior  tibial  nerve  in 
tetanus,  38 

gravid  uterus  in  an  umbilical  hernia, 
861 

Muscles,  diseases  of,  502 

of  forearm,  disorders  of,  520 
inflammation  of,  503 
syphilitic  disease  of,  503 
tumours  of,  503 
treatment,  50S 
Muscular  action  a  cause  of  aneurism,  loi 

a  cause  of  stricture  of  urethra. 
1 140 

Musculo-spiral  nerve,  paralysis  of,  29 
Mussey,  ligature  of  both  carotids,  178 
excision  of  the  whole  scapula,  382 
Myeloid  {fj.ve\hs,  marrow  ;  elBos,  form)  sar- 
comata of  bone,  322 
of  lower  jaw,  623 
upper  jaw  611 
Myoraata  of  bladder,  1099 
Myositis  ossificans,  503 
Myxoedema,  597 

diagnosis  from  acromegalie,  313 
Myxoma  (juu|a,  mucus)  in  parotid  gland, 
587 

NiisvoiD  (ncemis  ;  eTSos,  form)  lipoma,  80 
Njevus  {Lat.  a  mole),  69 
capillary,  69 
structure  of,  69 
treatment  of,  70 
venous  or  cavernous,  69 
N^svus  of  cheek,  77 
eyelids,  76 
face,  76 
fontanelle,  76 
labia,  80 
lips,  77 
mouth,  679 
nose,  76 
penis,  79 
scalp,  75 
tongue,  79,  663 
vulva,  80 
in  bone,  324 
Nails,  diseases  of,  i 
hypertrophy  of,  3 
inflammation  of  matrix  of,  i 
ingrowing,  2 
syphilitic  diseases  of,  2 
Nasal  bones,  fistulous  openings  in,  640 
necrosis  of,  570 
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.  Na-sal  cavity,  affections  of,  567 
donche,  569 
fossre,  calculi  in,  571 
specuhxin,  567 
tumours.    Sec  Nose 
Naso-orhital  tumours,  579 

diagnosis  from  uaso-pharyngcal  tumour, 
579 

Naso-pliaryngeal  tumours,  576,  578 
Navel,  epithelioma  of,  911 

ulceration  of,  911 
Neck,  abscess  of,  diagnosis   from  carotid 
aneurism,  172 

congenital  Hstulne  in,  590 

cysts  of,  590,  591 

deformities  of,  514 

diseases  of,  590 

enlargement  of  lymphatic  glands  in,  591 
hajmatocole  of,  591 
hydatids  of,  591 
hydrocele  of,  591 
tumours  of,  590—592 
congenita',  592 

diagnosis  from  carotid  aneurism, 
172 

Necrosis  {veicp6<:,  dead),  266,  291 
acute,  281,  297 

diagnosis,  283 

pathology,  282 

prognosis,  283 

results,  283 

symjrtoins,  281 

treatment,  284 
.amputation  in,  301 
■causes  of,  291 
characters  of,  292 
central,  292,  295 

treatment  of,  299 
■cranial  bones,  302 

results,  302 

treatment,  303 
cloacoe  in,  295 
exfoliation  in,  294 

instruments  for  removing  bone  in,  299, 
300 

micrococci  in,  282 
peripheral,  292,  295 

treatment  of,  298 
quiet,  293 
repair  in,  295 
resection  in,  284,  301 
senile,  292 

separation  of  bone  in,  294 
sequestrum  in,  292 

removal  of,  298 
■symptoms  of,  293 
syphiiitic,  292 
treatment  of,  297 
total,  292 

without  suppuration,  293,  295 
Necuosis  of  compact  tissue,  266 

cranial  bones,  302 

jaw,  604 

larynx,  710 

nasal  bones,  570 

patella,  303 

jielvi.s,  301,  483 

rib.s,  303 
VOL.  II. 


I  Nedopil,  tubercular  ulcer  of  tongue,  662 

Needles,  arrest  of  haemorrhage  by  pressure 
I  of.    See  Acupressure 

■  N^laton,  cy.stic  tumours  of  bone,  315 
I         operation  for  ])arti;d  hare-lip,  646 
I  operation  for  penile  ii.stula,  1179,  1180 

I  Nephritis  {vefpSs,  a  kidney  ;  Uis,  denoting 
inflammation),  acute  diffused  inter- 
stitial, 960,  967,  1003 
causes  of,  963 
with  abscesses,  960 
chronic,  diagnosis  from  spinal  caries, 

439,  440 
i  Nephro-raphy,  977 
I  Nephro-litliotomy,  978 
I  Nephrotomy,  980 

J  Neret,  subclavian  aneurism  communicating 

with  lung,  215 
I  Nerves,  effects  of  aneurism  on,  110 
j         fifth,  section  of,  24 

gustatory,  section  of,  in  cancer,  666 
I  inflammation  of,  18 

I         phrenic,  injury  of,  in  ligature  of  sub- 
clavian, 213 
pneumogastric,  prcs.sure  of  aneurism  on, 
156 

recurrent  laryngeal,  pressure  on,  156. 

161,  162 
section  of,  in  neuralgia,  23 — 27 

in  tetanus,  38 
state  of,  in  tetanus,  36 
stretching  of,  19 
tumours  on,  30 
Nervous  affection  of  larynx,  711 

irritation,    contraction    of  knee-joint 
from,  531 
contraction  of  muscles  from,  515 
symptoms  from  calhcterisni,  1151 
system,  diseases  of,  a  cause  of  deformit.y, 
515  _ 

Nettralgta  (vevpov,  a  nerve  ;  &\yos,  pain), 
causes  of,  21 

diagnosis  of,  from  aneurism,  115 

horn  inflammation,  22 

(roni  organic  disease,  22 

from  spinal  caries,  440 
facial,  24 

section  of  nerves  in,  23 — 27 
situations  of,  21 
stretching  allected  nerve,  23 
syinptiims  of,  20 
treatment  of,  22 
Neuhalgia  of  bladder,  1097 
of  breast,  743 

hip,  diagnosis  from  .sacro-iliac  disease, 
454 

joints,  367 

testis,  1202 

.  Neuritis  (vevpov,  a  nerve ;  it.i.%  denoting 
I         inllanimiition),  18  " 

Neuroma  {vevpov,  a  nerve),  30 
I         plexiform,  ;51 
ti'anmatic,  31 
treatment  of,  31 
Newman,  electrolysis  in  cure  of  stricture 

.  IIS5,  1156 
Nicati,  ran;  form  of  Imre  lip,  642 
,  Nicolaier,  bacillus  theory  of  tetanus,  37 


JTipple,  cvncked,  746 

eciieiiia  of,  746,  771 

iiiflainmatioii  of,  745 

retraction  of,  in  cancer,  767 

supernumerary,  743 
Nocht,   strotcliing    the    sciatic   nerve  in 

sciatica,  statistics,  20 
Noli-me-taiigere,  8 
Non-pulsating  tumours  of  groin,  912 
Norman,  ligature  of  bracliio-ceplialic  artery, 

195 

Norris,  statistics  of  ligature  of  external  iliac, 
234 

Nose,  abscess  of,  570 
acne  rosacea,  566 
ala  of,  restored,  636 
bleeding  Irom,  571 
treatment,  572 
calculi  in,  571 
catarrh,  chronic,  568 
columna  of,  restored,  635,  638 
columnar  papilloma,  581 
depressed,  operation  for,  640 
diseases  of,  566 
epithelioma  of,  566 
external  alfectious  of,  566 
fetid  discharge  from,  569 
fistulous  openings  into,  640 
follicular  hypertrophy  of,  568 
gonorrhoeal  inflammation  of,  1136 
lipoma  of,  566 
lupus  of,  566 

malignant  tumours  of,  578 

najvus  of,  76 

necrosis  of  hones  of,  570 

plastic  surgery  of,  635 

polypi  of,  574.  '  Sec  Polypus 

restoration  of,  636 

septum,  deviation  of,  568 

thickening  of  membrane  of,  569 

ulcers  and  fissures  of,  567 

watery  discharge  from,  568 
Nucleus  of  calculi,  990 
Nunneley,  intraorbital  aneurism,  189,  191 

operation  for  removal  of  tongue,  671 


Oblique  inguinal  hernia,  838.  Sen  Hernia 
Obre's  case  of  obturator  hernia,  866 

trachea-tube,  727  _        .  , 

Obstruction,  intestinal,  870.    Sec  Intestinal 

Obstruction 
Obturator  artery.    See  Artery 

hernia,  864 
Obturator,  655,  656 
Occlusion  of  aitorics,  97.    Sec  Artenes 
Occu])atioii,  inlhu-nce  of,  on  henna,  Soo 
(Kdenia  (olSeoi,  1  swell)  I'roni  aortic  aneurism, 

from  innominate  Miiennsm,  1O2 
of  larynx,  dyspliagia  from,  704 
inflaniinatoiy,  of  scrotum,  1198 

(KdcniJitous  laryngilis,  704 

(Kso])hagectomy,  701 

(Ksophagostomy,  cises  of,  700 

(Ks()i'HAr:i;s,  cancer  nf,  692 

congenital  malforiiiatioiis  ol,  690 


CEsOPH  A  GTJS — contimicd. 
diseasiis  of,  690 
diverticula  from,  691,  693 
dysphagia  from  foreign  bodies,  694 

from  ])ressure  on,  692 — 694 
inflammatory  affections  of,  690 
stricture  of,  695 
cancerous,  695 
diagnosis  of,  694 
fibrous,  695 
gastrostomy  lor,  698 
hysterical  or  spasmodic,  695 

treatment  of,  696 
malignant,  698 
organic,  695 
tumours  of,  692 
ulceration  of,  690 
ffitlingen,  intraorbital  aneurism,  191 
O'Grady,  ligature  of  brachio-cephalic  artery, 
196 

Olecranon,  excision  of,  392 

enlargement  of  bursa  over,  499 
Oilier,  excision  of  the  os  calcis,  414 

experiments  on  bone-producing  pi  wer 
of  periosteum,  296,  373 
operation  for  rhinoplasty,  640 
removal  of  naso-pharyngcal  tumour,  577 
Omentum  in  hernia,  796,  798 
cysts  in,  S28 

excision  of,  in  hernia,  828 
management  of,  827 
sacs  or  ajiertures  in,  828 
Onychia,  i 
simple,  I 
syphilitic,  2 
Oophorectomy,  1263 
Open  piles,  937 

Ophthalmic  artery,  aneurism  of,  189 
Opisthotonos  {o-maBe,  backwards ;  -rdvu,  1 

stretch),  35  .  ,  . 

Optic  neuritis  from  intra-cranial  aneurism, 

186 

Orbit,  aneurism  in,  1S9 

Orchitis  (Spx's,  a  testicle  ;    His,  denoting 

inflammation),    1203.      See  Testis, 

inflammation  of 
syphilitic,  1227 
O'Reilly,   ligature    of    subclavian  artery, 

200 

Organic  stricture  of  (csoiihngus,  695 

of  urethra,  1 1 39,  1 142 
Orthopa'dic  (opAJr,  straight  ;  iraiSfio,  educa- 
tion) surgery,  516 
Os  calcis,  excision  of,  412 
Osseous  ankylosis,  361,  386,  48S 

of  knee,"  537  .  .    j     ^-  • 

Osteitis  [hcniov,  a  bone  ;  ilis,  denoting  ni- 
flammaton),  263 
ad'ectiiig  caneellous  tissue,  269 

comjiaet  tissue,  263 
chronic,  273 
causes,  274 

syni])toms  and  treatment,  274 
deformans,  312 
osteophtstir,  272 
])atliologv  of,  263 
rarclying,  264,  269,  273,  294,  34" 
scrofulous,  269 
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OsTEO-ANEUKisM  [hariov,  a  bone  ;  aivuxmmi), 
324 

characters  of,  324 
diagnosis,  325 
ligature  in,  326 

of  humerus,  diagnosis  from  aneurism, 
206 

situation  of,  324 
symptoms  of,  324 
treatment  of,  326 
Osteo-arthritis,  354 

Osteo-caucer  {dureov,  a  bone  ;  cancer),  316 
Osteo-cephaloma  {ocrriov,  a  bone  ;  Kt<pa\r],  a 

head),  316 
Osteodasts,  265,  266,  275 
of  antrum,  610 

breast,  756 

Osteomalakia  (oo-xcW,  a  bone  :  na\aK6s,  soft), 
310.    See  Mollities  ossium 
senile,  1019 

Osteo-myelitis  {oa-reov,  a  bone  ;  ij.ve\6s,  mar- 
row ;  itis,  denoting  inflammation), 
267 

acute  diffuse,  267 
diffuse  septic,  27S 
pathology  of,  278 
symptoms,  279 
treatment,  279 
idiopathic  infective,  268 
pathologj'  of,  267 
simple  acute,  267 
Oteoplastic  {oareov,  a  bone  ;  irKda-aai,  I  form) 
osteitis,  265,  272,  273 
periostitis,  261,  273,  335 
section  of  upper  jaw,  621 
Osteophytes,  262,  355 

Osteoporosis  {oaTeoy,  a  bone  ;  irSpos,  passao^e), 
265 

Osteo-rhinoplasty  {omw,  a  bone  ;  plv,  the 

nose  ;  irXdaaw,  I  form),  640 
Osteotome,  Gowan's,  482 

Macewen's,  529 
Osteotomy  (oariov,  a  bone  ;  renvoi,  I  cut), 
antiseptic,  529,  539 
linear,  274 

Osteotrite  (harfov,  a  bone  ;  rp'iBai,  I  grind). 

Marshall's,  289,  290 
Otis,  evacuator  invented  by,  1051 

internal  urethrotoiny,  1147 

treatment  of  prolonged  gleet,  1131 

urethrometer,  1045,  Ii47 
Otitis   (o5j,   genitive  wt6s,   the  ear ;  itis, 
denotjng  iiilliimmation)  externn,  559 
Otorrhcca  (oSs,  genitive  ut6s,  the  ear  ;  pe'to  I 

flow),  565 
Ovarian  Tumouhs,  1253 

diagnosis,  1253 

excision  of,  1256 

incision  and  (liiiiniigo  in,  1255 

medical  treatment  of,  1254 

tapping  in,  1254 

treatment  of,  1254 
Ovaries,  absence  of,  1247 

hernia  of,  1263 
Ovariotomy  (ovarium,  an  ovary  ;  re'/ivo)  I 
cut),  1256  ' 

antiseptic  jirccautions  in,  1258 

mode  of  performing,  1259 


Ovariotomy — cduthived. 

after-treatment,  1262 

preparation  of  patient,  1258 

results  of,  1256 
Overflow  of  urine,  1096 
Oxalate  of  lime  calculi,  987 
lithotrity  in,  1067 

deposits  of,  986 
treatment,  987 
Ozsena  (0(00,  I  smell),  568 

simple,  569 

strumous,  569 

syphilitic,  568,  569 


Paohydermatoits  tumour  of  scalp,  554 
Paget,  Sir  J.,  benign  and  malignant  tumours 
of  bone,  322 
disease  of  nipple,-  771 
duration  of  life  in  scirrhus  of  the  breast, 
768 

idiopathic  phlebitis,  58  ' 
increased  length  of  bones,  304 
statistics  of  cancer  of  breast,  778 
osteitis  deformans,  304,  312 
quiet  necrosis,  293 
watery  discharge  from  nose,  568 
Paget,  S.,  cases  of  parotitis  after  injury  or 
disease  of  abdomen  or  pelvis,  586 
tumours  on  soft  palate,  681 
Pain,  in  aneurism  of  aorta,  155 

of  iunominate  artery,  163 
in  calculus,  995 

cancer  of  breast,  767 
hip-joint  disease,  1457 
intra-cranial  aneurism,  1S6 
I  sacro-iliac  disease,  452 

i  Painful  conditions  of  bladder,  1097 
mammary  tumour,  759 
subcutaneous  tubercle,  31 
'  Palate,  hard,  fissures  of,  655 
I  necrosis,  681 

perforation  of,  656 
plastic  surgery  of,  651 
;         soft,  fissures  of,  651 
I  Pancreas,  cysts  of,  910 
Pancreatic  sarcoma,  758 
Papillomata  of  bladder,  1098 
larynx,  711 
rectum,  925 
skin,  15 
tongue,  662 
Paracentesis  [irapi,  beyond  ;  icevrew,  ]  pierce). 

See  Tapping 
Paralysis  of  bladder,  11 14 
of  facial  nerve,  28 
larynx,  711 

nuisclcs  of  deglutition,  694 
muscles  of  limb,  reflex,  334 
delbrmity  from,  514,  539 
from  intra-cranial  aneuiism,  1S6 
infaniilo,^i5 
rheumatic,  29 
traumatic,  28 
PAiiAi'iUMosis    (irapd,    boyoiul  ;    0iVos,  a 
muzzle),  1192 
treatment  of,  1 192 
Paraplegia  froih  curvature  of  spine,  448 
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Panisitif.  cyst  of  broast,  755 

Pavi',  Anibroi.se,  bruit  in  aneurisms,  in 

Paronchymatous  ffoitre,  594 

Piirk,  excision  of  tlie  knee-joint,  370,  407 

Parker,  ligature  of  both  carotids,  179 

Parker,  E.  W.,  aueiivisms  in  young  subjects, 

lOI 

automatic  retractor,  723 
statistics  of  iirevi,  69 
treatment  of  talipes  equino-varus,  545 
Parker,  Rushton,  co-existence  of  adenoma 
and  carcinoma  in  the  same  breast, 

774  .  . 

embolic  arteritis,  86 
trachea  tube,  728,  730 
Parotid  gland,  diseases  of,  586 
excision  of,  590 
inflammation  of,  586 
tumours  of,  587 

diagnosis  of,  588 
malignant,  587 
treatment  of,  589 
Parotitis  (irap^Tjs,  the  parotid  gland  ;  itis, 
denoting  inllammation),  586,  792 
following  injury  or  disease  of  abdomen 
or  pelvis,  586 
Partridge,  ligature  of  brachio-ceiihalic  artery, 
196 

of  subclavian,  200 
Pasteur,  micrococci  in  acute  necrosis,  282 
Patklla,  disease  of,  495 

disease  of  bursa,  494 

necrosis  of,  303 
Paulus  ^gineta,  resection  of  bones,  369 
Peacock,  exT)eriments  on  arteries,  97 

sacculated  aneurism,  104 
P6an,  excision  of  pyloras,  905 
Peatsou,    digital   compression  in  axillary 

aneurism,  207 
Pedicle  of  ovarian  tumour,  management  of, 

1257      .  , 

Pelletan,  aneurismal  tumours,  1 10 

Pelvic  herniai,  864 

Pelvis,  diHuse  cellulitis  of,  1027,  1028 
diagnosis  from  sacro-iliac  disease,  454 

in  hip-joint  disease,  469 
necrosis  of  bones  of,  301,  483 
rickets  of,  comiilicating  lithotomy,  1019 
Pelvis  of  kidney,  secondary  disease  of,  958 

si^ptic  matter  in,  965 
Penile  fistula,  11 78,  11 79 
Penis,  adhesion  of,  to  scrotum,  1186 
amputdtion  6f,  1197 
cancer  of,  1 195 
diseases  of,  1 186 
encysted  tumours  in,  1198 
epithelioma  of,  1 196 
fibrous  tumour  of,  1195,  1198 
fistula  ill,  1 178,  1 1 79 
gangrene  of,  11 94 
gonorrlKcal  induration  of,  1134 
hollies  of,  1 193 
horny  oxcresceiices  on,  1194 
in  flam  Illation  of,  1 193 
lymphatics  of,  1 131 
mabormations  of,  1186 
nrevus  of,  79,  1198 

removal  of,  by  galvanic  6crnseur,  1190 


Penis — continued.. 
warts  on,  1 194 

wound  of  dorsal  artery  of,  in  lithotomy, 
1022 

Pepper,    Dr.,  tapping  pulmonary  cavity, 

739  .... 
Percliloride  of  iron,  injection  ol  111  aneurism, 

151 

in  gluteal  aneurism,  241 
in  cystic  bronchocele,  599 
haiinorrhagic  diathesis,  83 
intraorbital  aneurism,  192 
nsevus,  71 

pulsating  bronchocele,  596 
varix,  65 

Percussion  in  intestinal  obstruction,  886 
Perforations  in  palate,  656 
Periarteritis,  94 

a  cause  of  apoplexy,  94 
Pericardium,  tapping  the,  741 
Pcrinajum,  laceration  of,  mth  recto-vaginal 
fistula,  927,  928 
wounds  of  arteries  of,  1021,  1033 
Perineal  abscess,  11 76 
forms  of,  1 1 76 
treatment,  1177 
fistula,  1 178,  II 79 
hernia,  867 

incision  in  imperforate  anus,  914 
lithotrity,  1063 

applicabdity,  1063 
results,  1064 
section  for  stricture,  1162 
Perinephritic  abscess,  440,  441 
Periosteum,  inflammatoiy  processes  in  the, 
260,  261 
regeneration  of  bone  by,  296 
Periostitis  [pei-iostaim ;  Uis,  denoting  in- 
flammation), 261,  272 
osteoplastic,  262 
j         simple  acute,  261,  272 
■         suppurative,  261,  623 
chronic,  263 
syphilitic,  261,  263 
symptoms.  272 
treatment,  273 
Peripheral  necrosis.  292,  295 

nervous  irritation,  deformity  from,  515 
Peritoneum,  prolongation  of,  in  descent  of 
testes,  850 
wound  of,  in  lumbar  colotomy,  896 
Peritonmtis   (prrilovfium:  itit,  denoting 
infliimniation),  with  hernia,  807,  Sio 
after  abdominal  operations,  790 
after  hernia  operations,  822,  823 
alter  lithotomy,  1029 
chronic  tubercular,  903 
diagnosis  in  intestinal  obstmction,  882, 

883  ■    ,  .  . 

diagnosis    from    intestinal  nephritis, 

967 

laparotomy  for.  902 

perforative,  903 
Pcrityphlitic  abscess,  899 
Perityphlitis  diagnosis'  of,  from  acute  hip- 
,  disease,  471 

Perkowski,  treatment  of  osteo-inychtis,  2S0 
Petit's  operation  in  hernia,  833-835 


INDEX. 


1301 


Pharyngitis,  687 

acute  catarrhal,  687 

chronic  catarrhal,  6S7 

erysipelatous,  688 

Ibllicular  or  granular,  688 

phlegmonous,  689 
Pharyngoiome  (cpapu-yf,  the  pharynx  ;  riixvw, 

1  cut),  689 
Pharynx,  abscess  behind,  689 
dysphagia  from,  690 

diseases  of,  6S7 

epithelioma  of,  690 

inflammation  of,  688 

polypi  in,  690 

dysphagia  from,  690 

syphilitic  ulceration  of,  689 

tumours  of,  690 

behind,  dysjihagia  from,  690 
Phimosis  [<piixos,  a  muzzle),  1188 

acquired,  1 189 

congenital,  1188 

circumcision  for,  1190,  1191 

dilatation  in,  1 190 

slitting  prepuce  for,  1190 
Phlebitis  (<pf^4y^i,  a  vein;  itis,  denoting  in- 
flammation), 57 

causes,  57 

diagnosis  from  lymphangitis,  42 
diHuse,  58 
idiopathic,  58 
pathological  anatomy,  58 
spreading  septic,  59,  60 
symptoms  of,  59 
traumatic,  57 
treatment  of,  60 
Phlegmonous  pharyngitis,  689 
Phosphatic  calculi,  988 

favoui-able  lor  litliotrity,  1067 
deposits,  987 
treatment,  988 
Phosphoras  necrosis  of  jaws,  604 

reproduction  of  lower  jaw  after,  296 
Phthisis  comiilicating  fistula  in  auo,  S82 
with  strumous  joints,  amputation  iu, 
421 

laryngeal,  709 
Pigeon-breast,  307 
Piles,  blind,  937 

causes  of,  exciting,  939 
predisposing,  937 

caustics  in,  949 

coagulation  in,  943 

complications  of,  943 

constitutional  management  of,  945 

crushing,  949 

dangers  attending  operations  for,  951 
diagnosis  of,  944 
excision  of,  946,  950 
external,  937,  940 

symptoms,  940 
fleshy,  941 

galvanic  ecraseur  in,  949 
globular,  941 
hsBuiorrhage  from,  942 

diagnosis  of,  944 

treatment,  944 
internal,  937,  941 

symjjtonis,  941 
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intero-external.  937 
ligature  of,  947 
longitudinal,  941 
open,  937 

removal  by  galvanic  dcraseur,  949 

sphacelus  of,  944 

structure  of,  939 

subsidence  of,  943 

suppuration  of,  943 

terminations  of,  943 

treatment  of,  944 
local,  946 

vaginal,  1248 
Pilz,  statistics  ol'  ligature  of  carotid,  177 
Pimbet,  cases  of  obturator  hernia,  864 
Pirogoff,  ligature  of  carotid  for  innominate 
aneurism,  166 

ligature  of  both  carotids,  178 

of  bi'achio  cephalic  artery,  196 
Piston-trochar,  732 

Plaster  of  Paris  bandage  in  spinal  disease, 
443—445 

Plastic  (TrAao-tro),  I  form)  suiicery,  631 
of  eyelids,  634 

face,  631 

lips,  641 

uose,  63s 

palate,  651 

vagina,  1248 
Pleura,  inflammation  of,  after  ligature  of 

subclavian,  213 
tapping  the,  732 
Pleurosthotonos,  35 
Pliers,  cutting,  299 
Plugging  nostrils,  573 

Pneumonia,  congestive,  after  ligature  of 
carotid  artery,  180 
of  subclavian  artery,  213 
Polaillon,  results  of  excision  of  os  calcis,  414 
Poland,  cure  of  subclavian  aneurism  by 
digital  compression,  194 
dissolving  diseased  l)one,  290 
statistics  of  subclavian  aneurism,  193, 
199 

statistics  of  tetanus,  33,  34 
Politzer's  bag,  560,  562 
1  Pollock,  ligature  of  carotid  and  subclavian, 
166 

oiieration  for  staphylorapliy,  653 
removing  piles  by  crushing,  949 
j  Polydactylism,  524 
I  Polypoid  tumours  in  urethra,  1184 
PoLYVUs  of  antrum,  610 
bladder,  1099 
in  ear,  565 
fleshy,  574,  576 
in  frontal  sinuses,  581 

larynx,  712 
nasal,  574 

flbrous,  576 
malignant,  578 
mucous,  575 

removal  ol',  576 
pharyngeal,  692 

dysphagia  from,  692 
.         of  rectum,  925 
I  diagnosis  from  piles,' 944 
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of  soft  palate,  68r 

uterine,  125 1 

in  vagina,  1248 
Poore,  treatment  of  ozrena,  569 
Popliteal  aneurism.    See  Aneurism 
Porta,  mortality  after  ligature  of  arteries, 
127 

Portal  circulation,  retardation  of,  a  (tauso  of 
piles,  939 

Posthitis  {irSaST],  the  foreskin  ;  itis,  denot- 
ing infiaumiation),  1 193 
Pott's  disease  of  spine,  428 

in  adults,  435 

in  children,  434 
Pregnancy  complicating  hernia,  812 

effect  of,  on  cancer  of  the  breast,  780 

mollities  ossium  during,  311 

stnmgulatiou  of  umbilical  hernia  dur- 
ing, 863 

Pr.EPucE,  circumcision  for  disease  of,  irgo 

herpes  of,  1193 

hypertrophy  of,  11 94 

inflammation  of,  1193 

slitting  up,  for  phimosis,  1190 
Pressure  in  aneu)  ism.    See  Compression 
Pressure-effects  of  aneurism,  109 
of  aorta,  1 54 

of  innominate  artery,  162 
of  intracranial  aneurism,  185 
obstructions  to  flow  of  urine,  959 

Preston,  ligature  of  both  cai  otids,  178 

Priapism  from  calculus,  996 
persistent,  1194 

Probang  for  larynx,  707 

Probe,  Sayre's  vertebrated,  286,  462 

Proctotomy,  922 

PiiOLAPSUs  {Led.  a  falling  forth)  of  anus, 
952 

from  calculus,  996 
causes  of,  952 
diagnosis  of,  952 

from  piles,  944 
ligature  of,  954 
treatment  of,  953 
of  rectum,  955 

ti'eatment,  956 
tongue,  657 
vagina,  1248 
Prostatf,     gland,     abscess     of,     1 106, 
1177 
alrophy  of,  1 121 
calculus  in,  1074 
cancer  of,  H2i 
cysts  or  cavities  in,  1 122 
dilatation  of,  in  litlintoiny,  loio,  1033 
disease  of,  producing  irritable  bladder, 

1088 
diseases  of,  1 106 
enlargement  of,  1109 
from  calculus,  1000 
characters  of,  1 109 
diagnosis  of,  1 1 14 
diflic  iiHy  in  lithotomy  from,  1016, 
1068 

influence  on  lithotrity,  1057 
mechanical  effects  of,  II 11 
moral  effects  of,  1 1 12 


Prostate  OLAiJD — continued. 

enlargement  of,  retention  of  urine  from, 

I  1114 
1  treatment  of,  1 1 18 

symptoms  of,  1 1 13 
treatment  of,  1115,  11 17 
fibroid  tumours  of,  complicating  litho- 
tomy, 1018 
ha3morrhage  from,  1104 
incision  of,  in  lithotomy,  1008,  1020 

danger  of  excessive,  1028 
inflammation  of,  acute,  1106 
i  chronic,  1108 

diagnosis,  iio8 
treatment,  1108 
retention  of  urine  from,  1107 
simple  tumours  of,  mo 
tubercle  of,  1121 
tumours  of,  1 1 10 

impeding  lithotomy.  1016,  1018 
Prostatic  calculus,  1074 

catheter,  11 18 
Prostatitis  (xn'oslate  gland  ;  itis,  denoting 
inflammation),  1106 
in  gonorrhoea,  1132 
Prostatorrhoea    {2rroslaie  ;    pea,    I  flow), 
1 108 

diagnosis  from  spcrmaton-hofa,  1108, 
1240 

I  Pruritus   ani  (Laf.  itching  of  the  anus), 
951 

Pseudo-paralysis,  309 
Psoas  abscess,  436 

diagnosis  of,  441 

from  femoral  hernia,  442,  856 
tumour  simulating,  498 
;  Psoriasis  of  tongue,  658,  659 
Ptosis  (TTTojffis,  a  falling)  from  iutra-cranial 
aneurism,  186 
;  Pudendal  hernia,  867 
Pudic  artery,  aneinisin  of,  240 
Puerperal  arthritis,  33S 

mastitis,  748 
Pulmonary  cavities,  tapping,  738 
operation,  740 
•         trochar  for  tajijiing,  740 
I  Pulsating  bronchocele,  593 
'  diagnosis  from  carotid  aneurism, 

•73 

tumours,  diagnosis  from  aneurism,  113, 
326 

of  bone,  324.    Sec  Osteo-anetirism 
diagnosis,  325,  326 
situation,  324 
.symptoms,  324 
treatment,  326 
of  groin,  diagnosis  of,  912 
Pulsation  of  aneurism,  1 1 1 
of  aortic  aneurism,  158 
recurrent,  after  o]ieralion  for  aneurism, 
1 27- -1 29 

I  Pulse  in  innominate  aneurism,  162 
'  Puncture  in  spina  liifida.  426,  427 

of  bladder  above  pubcs,  1119,  1 173 
through  rectum,  11 20.  1171 
Purgatives,  piles  eausfd  by  habitual  n.se  of, 

939  , 
;  Purulent  fi.stul(B,  911 
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Fyceniia  {-nvov,  pus ;  alfxa,  blood),  arthi'itis 
from,  337 
gonoiThceal,  1137 

diagnosis  from  interstitial  nephritis, 967 

in  urinary  diseases,  956 
Pyelitis,  calculous,  973 

diagnosis,  976 
Pyelo-nephritis,  960 
rylorectomy,  905 

Pylorus,  excision  of,  for  cancer,  905 
Pyonephrosis,  975 


•Ql'ixsy,  682 


Rabe,  statistics  of  ligature  of  external  iliac, 
234-  235 

Race,  inliuence  of,  on  hernia,  800 
Radial  arteiy.    See  Artery,  radial 
Radical  cure  of  hernia,  802.     Sec  Special 
Herniai. 
of  varicocele,  1219 
Radius,  excision  of,  391 
Ransvhott',  removal  of  tumour  of  bladder  by 

lateral  cystotomj',  iioi 
Ranula,  680 

Eattone,  infective  nature  of  tetanus,  37 

Ray-fungus,  606 

Rectal  fistula,  925 

Rectangular  stall',  103 1 

Rectocele  {rectum,  tlie  straight  intestine  ; 

/(Tt)A')7,  a  tumour),  1248 
Recto-vaginal  {rectum,  the  straight  intestine ; 

■vaijina)  fistula,  926 
Recto-vesical  irectum,  the  straight  intestine  ; 
vesica,  the  bladder)  fistula,  925 
lithotomy,  1030,  1038 
Rectum,  absence  of,  914,  916 
arrangement  of  veins  of,  937 
atony  of,  931 
cancer  of,  919 

excision  of  tumoiu',  922 

results  of  operation,  924 
treatment,  921 
cauliflower  growtli  of,  920 
examination  of,  in  intestinal  obstruc- 
tion, 887 
fistulous  openings  into,  925 
gonorrboja  of,  1 136 
intussusception  of,  924 
invagination  of,  955 
malfornuitions  of,  913 
occlusion  of,  by  septum,  913 
opening  into  other  canals,  916 
papillomala  of,  925 
piles  caused  by  disease  of,  939 
polypi  of,  925' 

diagnosis  from  jiiles,  944 
prolapsus  of,  955 

treatirient,  956 
pun(;ture  of  bladder  through  the,  1120, 
1171 

sarcomata  of,  925 
fitricture  of,  librnus,  916 

treatment  of,  917 
malignant,  919 

treatment  of,  921 
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stricture  of,  syjdiilitic,  91S 
wound  of,  in  lateral  lithotomj',  1024 
ill  median  lithotomy,  1033 
Rectum-dilator,  918 
Recurring  sarcomata  of  breast,  763 
Reducible  hernia,  800.    See  Heriiia 
tumours  of  groin,  912 
of  scrotum,  1237 
Reflex  irritation  of  kidney,  964 
Regnoli's  operation  for  excision  of  the  tongue, 
1  673 
Reid,  treatment  of  popliteal  aneurisui  by 

bloodless  method,  145 
Relaxed  tliroat,  687 
Renal  calculus,  971 

tumours,  diagnosis  of,  976 
Repair  of  bone  after  excision,  373 
after  necrosis,  295 
of  jaw  after  removal,  605 
in  divided  tendons,  517 
in  joints  after  destruction  of  cartilage, 
341 

Resection.    Sec  Excision 
'  Retention  of  urine.    /S'cc  Urine 
Retention-cysts  of  breast,  753 
diagnosis,  755 
:  Retraction  of  nipple  in  cancer,  767 
!  Reynolds,  ligature  of  carotid,  179 
i  Rheumatic  aithritis,  353,  449,  522 
acute,  338 
chronic,  356 
jiaralysis,  29 

treatment,  30 
synovitis,  treatment  of,  330 
Rheumatism,  diagnosis  of,  from  aneurism,  115 
from  caries  of  spine,  440 
hip-disease,  471 
osteomalakia,  312 

gonorrhoeal,  1136 

scarlatinal,  338 
Rhinoliths  in  the  nasal  foss.ie,  571 
Rliinoplastic    ojierations    (ptv,    the  nose. 
irhda-aco,  I  form),  635 

modifications  of,  640 
Ribs,  necrosis  of,  303 
R1CKET8,  305 

causes,  305 

deformities  of  bones  of  lower  limb  from. 
538 

dentition  in,  307 

diagnosis  from  osteomalakia,  312 

of  pelvic  bones,  complicating  lithotomy, 

1019 
pathology,  307 
progress  and  jirognosis,  307 
symptoms,  306 
treatment,  308 
Rickety  rosary,  306 

Ricord,  treatment  of  urinary  fistula,  1 180 
Rigaud,  excision  of  scapula,  381 
lligois  from  catheterisin,  1151 
Risus  sardonicus,  35 

Rivington,  cases  of  intraorbital  aneurism, 
189,  191 

'         digital   compression   and   ligature  of 
common  carotid  in  intraorbital  aneur- 
i  ism,  192,  193 
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Kiz'^oli,    digital   compressiou    in  uxilliuy 

aneurism,  207 
Robert,  ligature  of  both  carotids,  178 
Kobiuson,  period  of  occurrence  of  tetanus, 

34 

Rodent  nicer,  8 

diagnosis  of,  10 

])atliolog3',  10 

symptoms  of,  9 

treatment,  11 
Uodgers,  ligature  of  subclavian  artery,  200, 
202 

Rosenbacli,  bacillus  theory  of  tetanus,  37 

micrococci  in  acute  necrosis,  282 
Rouge  of  Lausanne,  digital  compression  in 

carotid  aneurism,  173 
Roux,  amputations  in  osteomyelitis,  280 
Rui'TUHE  ot  aneurism,  117 
axillary,  215 
intracranial,  187 
po])liteal,  25s 
of  arteries,  spontaneous,  97 
Ruschenberger,  intracranial  aneurism,  187 
R ydygier,  excision  of  pylorus,  905 


Sac  of  hernia,  795 

ascitic  fluid  in,  797 
changes  of  fluid  in,  807 
exposure  of,  818 
foreign  bodies  in,  798 
hydrocele  of,  797 
opening  the,  819 
sloughing  of,  830 
suppuration  in,  807 
treatment  of,  821 
Sacculated  aneurism,  104 

bladder.    Sec  Bladder  and  Lithotomy 
Sack,  results  of  antiseptic  treatment  after 

excision  of  knee,  407 
Sa(;i;o-iliac  .toint,  disease  of,  451 
diagnosis  of,  454 
pathology  of,  451 
prognosis  of,  453 
syni[)toms  of,  452 
treatment  of,  455 
Sacs  in  omentum,  828 
Salivary  calculi,  681 

fistula,  581 
Sanguineous  cysts  of  breast,  764 
Sanson,  recto-vesical  lithotomy,  1038 
Saphena  vein,varixof,  diagnosis  from  femoral 

hernia,  856 
Sai!COCKI,k  {(Tap^,  flesh  ;    /ctjAtj,  a  tumour), 
1222 
cystic,  1230 

diagnosis  of,  1229,  1238 
malignant,  1233 
simjilo,  1222 
sypliilitic,  1222,  1227 
tubercular,  1222,  1224 
Sarcoma  {(rap^,  flesh),  alveolar,  of  skin, 
13 

of  antrum,  61 1 
axilla,  789 
bladder,  1099 
breast,  763 

treatment,  764 


Sakcoma  —continued. 
central  of  bone,  317 

diagnosis  from  chronic  osteitis  and 
periostitis,  320 
from  aneurism,  321 
cystic  of  bi'east,  757 

diagnosis  I'rom  cystic  cancer,  772 
of  kidney,  976 
cystic  of  testis,  1232 
in  muscle,  505 
melanotic,  12 
myeloid,  in  bones,  322 
of  lower  jaw,  624 
of  naso-orbital  region,  579 
of  nose,  580 
of  rectum,  925 
of  upper  jaw,  611 
of  uterus,  1252 
of  ijarotid  gland,  588 
pulsating,  diagnosis  from  aneui-ism  of 

iliac  ai  tery,  229 
periosteal,  317,  319 
round-celled,  in  bones,  317 
in  skin,  12 
of  tonsil,  686 
secondarjT,  of  bone,  323 
of  spermatic  conl,  1234 
of  testis,  1230,  1232 
soft,  diagnosis  from  aneurism,  113 
spindle-celled,  in  bones,  317 
in  skin,  12 
Sarcomatous  polyp,  574 
Saw,  Butcher's,  375 

for  necrosis,  299 
Sayre,  apparatus  lor  liip-joint  disease,  476 
division  of  neck  of  femur,  489 
extension  after  division  of  tendons,  517 
operation  for  angular  ankylosis  of  hip- 
489 

plaster    ot    Paris  bandage   in  spinal 
disease,  443—445 

statistics  of  excision  of  hip,  4S4 

vertebrated  probe,  288,  462 
Scalp,  diseases  of,  554 

mevusof,  75 
Scalpels  for  lithotomy,  1002 
Scajihoid  bone,  excision  of,  419 
Scapula,  excision  ol',  38 1 

necrosis  of,  301 
Scar.    Sec  Cicatrix 
Scarlet  fever,  artliritis  in,  33S 
Scarramuzza,  digital  conii)ression  in  intra- 
orbital aneuiisin,  192 
Schneidcrian  mcnibraue,  tliickeuing  of  tin-, 
569 

diagnosis  from  polypus,  575 
Sciatic  artery,  aneurism  of,  240 
licrnia,  867 

Sciatic  nerve,  stretching  the,  in  sciatica,  19 
Scinticn,  18 

diagnosis  from  sncro-ilinc  disease,  454 
treatment  of,  19 
Scirrhous  wart,  13 
SciKlillUs  (^a-Kiplios,  a  liard  swelling), 
of  breast,  765.    Sec  Breast 
prostate,  1121 
rectum,  920 
tongue,  663 
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Scissor-Icggod  deformity,  491 
Sclerosis  {(rK\-fipos,  liaid)  of  l  one,  304 
Sclerotitis,  gouorrliceal,  1136 
Scoop,  lithotomy,  1003 
Scott,  dressing  of  iiifiamed  joints,  343 
Soriipiug  iu  lupus,  7 

osteo-myelitis,  280 
scrofulous  intlamuiation  of  the 
iyuiplintic  glands,  48,  49 
Scrofula  a  predisposing  cause  of  necrosis, 
291 

Scrofulous  kidney,  974 

osteitis,  269 

testicle,  1224 
Scrotal  fistula,  11 78,  11 79 

hernia,  S38 

tumours,  general  diagnosis  of,  1236 

uretlioplasty  in,  1I79 
Scrotum,  adhesion  of  penis  to,  1186 

diagnosis  of  tuinoui-s  of,  1236 

disease  of,  1 19S 

elephantiasis  of,  43,  1199 

epithelioma  of,  1200 

hypertro])hy  of,  1199 

infiamniatory  cedema  of,  1198 
Scurvy,  infantile,  310 

rickets  and,  309 
Secondary  aneurism,  129 

popliteal,  253 

resection  of  joints,  376 
Sedentary  life  a  predisposing  cause  of  piles, 
938 

Sedillot,  excision  of  tongue,  675 
gastrostomy,  69S 

operation  for  staphyloraphy,  653,  654 
Sediments,  urinary,  984 
Seminal  flux,  1239 
Senile  arthritis,  340,  345 

gangi-ene,  99 

necrosis,  292 

osteon!  alaki  a,  1019 
Senn,  ZST.,  cases  of  cysts  of  the  pancreas, 
910 

Septicajmia  after  abdominal  operations,  790 

in  urinary  diseases,  956,  969 
Septic  matter  in  pelvis  of  kidney,  effects  of, 

pneumonia,  a  cause  of  death  in  excision 
of  tongue,  677 
Septum  crurale,  rchition  to  femoral  hernia, 
854 

Septum  of  nose,  abscess  of,  diagnosis  from 
polypus,  575 
lateral  deviation  of,  575 
Sef|ucstrum  {LaL  a  thing  thiposited),  292 
removal  of,  by  natural  piocoss,  298 
by  opL-iation,  298 
Sero-cystic  sarcoma  ol  brtast,  758 
Serous  cysts  of  breast,  754 

of  neck,  590 
Serous  collections,  diagnosis    from  spinal 

aljsi'css,  442 
Seton  in  broncboci  Ic,  596 

in  varix  ol  lyni|iliatie  vessels,  43 
Sex,  influence  of  on  aneurism,  loi 
calcuiuH,  994 
cancer  of  bn  ast,  770 
hfemorrlioids,  938 


Sex — contimicd. 

influence  of  on  hernia,  799 

femoral,  856 
lu2)us,  6 

mollities  ossium,  311 
piles,  938 

spinal  curvature,  509 
Sexual  melancholia,  1238 

treatment  of,  1243 
Shakespeare,   E.    0.,    conimunicability  of 
tetanus,  37 

Shock,  a  cause  of  death  in  abdominal  opera- 
tions, 793 

Shouldek-Joint,   chronic  rheumatoid  ar- 
thritis of,  358 
excision  of,  377 
Sibley,  statistics  of  cancer  of  breast,  768, 
778 

Sight  affected  by  intracranial  aueuiisni, 
186 

Silver,    nitrate   of,    in   laryngeal  disease, 
708 

in  spermatorrhoea,  1240 
Simon,  Gustav,  extirpation  of  kidney,  980 
Sims's  catheter,  11 84 
Sinus,  fiontal,  disease  of,  581 
Sinuses  in  caries,  288 

hip-disease,  461,  466 
Skin,  diseases  of,  3 

cancer  of,  12 

implicated  in  cancer  of  breast,  766 

gonorrhoeal  eruptions  of,  11 37 

transplantation  of,  632,  634 
Skull,  diseases  of,  554 

fungus  of,  554 

necrosis  of,  302 
Sloughing  of  aneurism,  116,  132 

of  bursa  patelhe,  495 

of  hernial  sac,  830 

after  lithotomy,  1029 
Sloughy  ulceration  of  gums,  601 
Small-pox,  arthritis  in,  338 
Smith,  H.,  operation  for  piles,  949 

clamp,  949 

seat  of  urethral  stricture,  1143 
Smith,  N.  K..,  lithotome,  1013 
Smith,  R.  W.,  intracranial  aneurism,  184, 
185 

rheumatic  arthritis,  354,  357 
unjirecedented  case  of  neuroma,  31 
Smith,  Shingleton,  tapping  pulmonary  eavi- 
ties,  739 

Smith,  Stephen,   statistics   of  ligature  of 

common  iliac  for  aneurism,  237 
Smith,  T.,  acute  arthritis  of  infants,  340 
gag  lor  o]icrations  on  mouth,  652 
Wood's  modification  of,  652 
Smyth,    ligature   of  braciiio-cejihalic  and 
vertebral  arteries,  131,  196,  198,  199, 
204 

Softening  of  bone,  268 

of  brain  from   intracranial  aneurism, 
188 

Soft  polyjius,  574 
Sore  throat,  687 

clergyman's-,  706 
Sounding  foi'  stone,  997 

errors  in,  1000 
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Sounds  for  lithotomy,  997 

lithotvity,  1045 

uretliral  stricture,  1147 
South,  ligature  of  abiloniiual  aorta,  238 
Southam,  treatment  ol  aneurism  by  injection 

of  fibrin-ferment,  151 
Southey's  dniiniige  trouhar,  902 
Spauton,  ankylosis  of  jaw,  628 

operation  I'or  hernia,  845 
Spasm  of  bladder  in  lithotomy,  1017 
Spasmodic  contraction  of  sphincter  ani,  931 

croup,  711  j 

spermatoirhcea,  1241  j 

stricture  of  oesophagus,  695 

uretlira,  1140  | 
Speculum  ani,  929,  950  j 

duck-billed,  1184  1 

nasal,  567 

vaginaf,  1244 
Speech  after  removal  of  tongue,  679 
Spence's  amputation  at  shoulder-joint,  379  I 

for  subclavian  aneurism,  204 
Spermatic  conn,  division  of  in  castration, 

123s 

hajmatocele  of,  1217 

diagnosis  from  hernia,  842  ' 
hydrocele  of,  121 5 

diagnosis  from  hernia,  841 
diffused,  121 5 

diagnosis  of,  1237 
inflammation  and  abscess  of,  1206 
relation  of  to  hernia,  839 
solid  tumours  of,  1234 
varix  of,  1218 
Spermatorrhani  ((T5rf'pA'">  gen.  anipixaTos,  seed; 
pe'u),  1  How),  1238 
spasmodic,  1241 
true,  1239 

diagnosis,  1239 
treatment,  12 14 
Spermatospasmos  {n-nipua,  seed ;  mraafios, 

contraction  or  spasm),  1241 
Spermatozoa  in  fluid  of  encysted  hydrocele, 
1214 

Sphacelus  {(T(pd.Ke\os,  gangi'cne)  of  piles,  944 
Sphenoid  bone,  tumours  growing  Irom,  621 
Sphincter  ani,  spasmodic  contraction  of, 
931 

Spina  bifida  (Lai.  cleft  spine),  423 

bifida  occulta,  425 

ventosa,  315 
Spinal  cord,  ])iiialysis  from  injury  of,  28 

pathology  of,  )n  ti^tanus,  37 

slow  compression  of,  in  spinal  disease, 
438 

symptoms,  438 
treatment  of,  426 
Spine,  anguh-ir  curvature  of,  428 
caries  of,  428 

abscess  in,  435 

diagnosis  of,  439 

from  siicio-iliac  disease,  454 

paraplegia  from,  448 

patiiology,  428 

prognosis  of,  442 

seat  of,  434 

symptoms  of,  434 

treatment  of,  443 


S  I'ln  E — continued. 

diseases  of,  423,  449 

in  cervical  region,  448 
plaster-of-Paris  bandage  in,  4/J3 — 
446 

lateral  curvature  of,  507 
causes  of,  509 

diagnosis  frum  hip-disease,  471 
mechanical  contiivances  for,  512 
mechanism  of,  508 
signs  of,  510 
treatment  of,  511 
posterior  excurvation,  treatment  of,  513 

incurvation,  treatment  of,  513 
Pott's  disease  of,  428 
tubercle  in,  430,  434 
tumours  of,  450 
Splay  foot,  548 
Spleen,  extirpation  of,  910 
Splenectomy,  910 
Spongy  exostosis,  314 

ulceration  of  gums,  601 
Spontaneous    aneitrism,    rarity  of,  below 
axilla,  221 
gangrene  from  arteritis,  5 
hfematocele,  1215 
S(|uamous  epithelioma,  12 
Staff  for  lithotomy,  1002 

rectangular,  1031 
Staphylococcus  in  diseased  bone,  268,  282, 
283 

Staphylorraphy  [o-TatpvKri,  a  hunch  of  grapes, 
the  tonsils  ;  pd-mw,  I  sew),  652 
Fergusson's  operation,  654 
Pollock's  operation,  653 
Sedillot's  operation,  653,  654 
Stercoral  ulcers,  877 
Sterility  in  ti  e  male,  1242 
Sternum,  necrosis  of,  301 
Stevens,  ligature  of'  internal  iliac,  241 
Steven,  J.  Lindsay,  septic  matter  in  pelvis 

of  kidney,  965 
Stimson,  ligature  of  carotid  and  subclavian, 
166 

Stocks,  protrusion  of  ovarian  cyst  from  anus, 
955 

Stokes,  ligature  of  abdominal  aorta,  238 
Stomach,  operations  on,  905 
Stone,  Dr.  W.  H.,  pressure-effects  of  aneur- 
isms, 109 
Stone  in  bladder,  990.    Sec  Calculus 
congeiiitiil,  993 
in  kidney,  977  .      ,  . 

diagnosis  of,  from  canes  of  spnie, 

I  440 

j  Storks,  tapping  ]iulmoimry  cavity,  739 
Strangulaied  liernia.  805.    ^'ce  Hernia 
I  Strangulation,  removal  of  tongue  by,  670 
'  Strangury  (arpdy^,  drop;  oSpoc,  urine),  1082 
in  gonorrlicea,  1 132 
Strapping  the  testicle,  1205 
STRicTfKK,  ana'sthetics  in,  1166 
bougies  for,  1 149 
in  hernia,  806 
of  ilio-ca'cal  valve,  876 
large  intestine,  876,  890 
diagnosis,  S85 — 887 
prognoses,  878 
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Stricture — continued. 
of  small  intestiue,  886 

cesoiiliagus.    Hec  ULsopliagus 
rectum.    Sec  Rectum 
urethra.    See  Urethra 
caustics  in,  1155 
Sti'umous  arthritis,  345 
of  hip,  465 
coustitutions,  caries  in,  285 
disease  of  axillary  glands,  788 
lip,  582 

oziena,  569.     Sec  Scrofulous  eularge- 
nient  of  glands 
Styptics  in  hsemopliilia,  S3 
Subclavian  artery.    Sec  Artery,  subclavian 

vein.    See  Vein 
Subcutaneous  injection  of  ergotin  in  aneur- 
ism, 151,  194 
injection  in  neuralgia,  23 
nsevi,  70 

section  of  neck  of  femur,  490,  491 
of  tendons,  516 

tubercle,  painlul,  31 
Submammary  abscess,  747,  750 
Submaxillary  tumours,  removal  of,  592 
Submental  excision  of  tongue,  673 
Subperiosteal  excision  of  os  caicis,  414 
Supernumerary  breasts,  742 

fingers,  525 

nipples,  743 

toes,  552 

Supinator  muscles,  paralysi.s  of,  522 
SurpuR.-VTiON  of  aneurism,  116,  132 

in  axillary  aneurism,  213,  217 

after  ligature  of  subclavian, 
213 

in  carotid  aneurism,  176 
iliac  aneurism,  234 
in  antrum,  608 
of  bone,  261 

diliiise,  262 
breast,  746,  750 
bursa  iiatcUie,  495 
bursse,  494 
in  hernial  sac,  807 
hip-joint  disease,  460 
joints,  333 
of  kidney,  960,  967 

piles,  943 
in  sacro-iliac  disease,  453 
See  also  Abscess 
Supramammary  abscess,  746 
Suijrajmbic  cystotomy,  11 18 
drainage  of  bladder,  ii  18 
lithotomy,  1030,  1038 
in  women,  1076 
indi<'alions  foi-,  1069 
Surgical  sole,  548,  549 
Sutton,  artcrio-capillary  librosis,  91 
SuTi;uK.s,  button,  1184 

in  hare-lip,  619,  644,  648 
Syme's  disarticulation  at  ankle-joint,  409 
extracranial  aneurism,  183 
operation  for  contraction  of  lip,  650 
operation  for  stricture,  1 162 
Symonds,  H.  P.,  tieatment  of  congenital 

talipes  equino-varus,  547 
Symonds,  (Jharters,  (jesoplmgeal  stricture,  697 


Syndactylism,  526 

Synovial  membrane,  disease  of,  492 

destruction  of  cartilage  from,  336 
of  foot,  410 

inflammation  of,  327 
Synovitis  (synovial  membrane  ;  itis,  de- 
noting inflammation),  327 
acute,  327 
causes  of,  327 
chronic,  328 
pathology  of,  328 
rheumatic,  330 
symptoms  of,  328 
terminations  of,  330 
treatment  of,  330 
Syphilis  a  predisposing  cause  of  atheroma,  91 

chronic  oste- 
itis, 274 
necrosis, 291, 
302 

Syphilitic  caries,  265,  287 

.synovitis,  331 

gumma  in  tongue,  662 
diagnosis  of,  662,  665 

treatment,  662 

laiyngitis,  709 

necrosis,  292 

orchitis,  1227 

onychia,  2 

ozjena,  568,  569 

sarcocele,  1227 

diagnosis  of,  1229 

stricture  of  large  intestine,  918 

sj-novitis,  treatment  of,  330 

tumours  of  muscle,  503 

ulceration  of  tongue,  diagnosis  of,  665 
Syphon  trochar,  733 
Syringe,  laryngeal,  708 

for  lithotomy,  1003 
for  litholrity,  1045 
Syringo-myelocele,  425 


Tagliacotian  operation,  632,  636 
Tait,  Lawson,  removal  of  iinjjacted  gall- 
stone, 909 

Talipes   {talus,  an   ankle ;  pes,  a  foot), 
539 

calcaneo-valgus,  540,  547 

calcaneus,  539,  547 

equino-varus,  540 — 547 

equinns,  536,  540 

pathological  changes  in,  540 

valgus,  539,  547 

spurious,  548 

varus,  539,  542 
Talivert,  Aveling's,  545 
Tanchou's  ajijiariitus  for  compression  of  mam- 
mary tuuKJur,  760 
Tapping  the  abdomen,  902 

the  chest,  732,  733 
head,  556 

hydrocele,  1209,  12 10 

ovarian  tumours,  1254 

the  pericurdiuni,  741 

the  pleura,  732 
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Tarsns,  articulation  of,  410 
disease  of,  410,  41 1 
excision  of  bones  of,  409,  412,  419 
Taxis  {Taaaw,  I  jmt  in  order),  812 

in  obturator  hernia,  S65 
Teale,  excision  of  encapsulecl  naivi,  712 
Teevan,  urethral  injector,  1129 
on  tumours  of  muscle,  503 
Teudo  Achillis,  division  of,  541 

disease  of  bursa  beneath,  499 
Tendons,  diseases  of  sheaths  of,  500 
inflammation  of,  501 
division  of,  516 

repair  alter,  517 
hamstring,  contraction  of,  535 
Tenesmus  from  calculus,  996 
TenosjTiovitis  {rivtav,  a   tendon  ;  synovial 
membrane  ;  His,  denoting  inflamma- 
tion), 501.  502 
Tenotomy  [revwv,  a  tendon  ;  refxvui,  I  cut), 

S16,  517 
Testis,  abscess  of,  1206,  1222 
atrophy  of,  1204 
cancer  of,  1233 
cystic  disease  of,  1232 
diseases  of,  1201 
effect  of  removing  tonsil  on,  686 
encephaloid  of,  1233 
enchondroma  of,  1232 
fibroma  of,  1232 
gummata  in,  1228 
inflammation  of,  acute,  1203 
chronic,  1206,  1222 
treatment,  1223 
gonorrhoeal,  11 34 
in  inguinal  canal,  1206 

diagnosis  from  hernia,  842 
subacute,  1204 

treatment,  1205 
treatment  of,  1204 
malposition  of,  1201 
neuralgia  of,  1202 
relation  to  inguinal  hernia,  839 
sarcoma  of,  1232 
scrofulous,  1224 
solid  enlargi'ments  of,  1222 
strapping  the,  1205 
syphilitic  disease  of,  1227 
tubercular,  1224 

trentinent,  1226 
tumours  of,  1222.    See  Snrcocele 

diagnosis  from  hernia,  843 
undescended,  diagnosis  from  congenital 
hernia,  851 
from  inguinal  hernia,  842 
disease  in,  1234 
Tetanus  (reravos,  strain,  tension),  31 
a  cause  of  death  in  operations,  32 
after  ligature  of  external  iliac  artciy, 
23s 

bacillus  in,  37 

causes,  32 

forms  of,  34 

idiopathic,  32 

in  military  jiracticc,  33 

infective  nature  of,  37 

pathology,  35 

])criod  of  occurrence,  34 


Teta  nus — conlmucd. 

symptoms,  34 

traumatic,  32 

treatment  of,  38 
Thierry,  treatment  of  aneurism  by  flexion,. 
147 

Thigh-bone.    See  Femur 
Thomas's  splint  for  hip-disease,  474,  475 
knee-splint,  399 

treatment  of  iiitestinal  ob.struction,  888 
Thompson,  Sir  H.,  bar  at  neck  of  bladder, 
1113 

digital  exijloration  of  bladder,  1089 
improved  evacuator,  105 1 

lithotrite,  1047 
lithotrity  at   a   single   sitting,  1057. 
1065 

prostatic  tumoui's,  mo 
statistics  of  calculi,  993 

lithotomy,  1026,  1064 

lithotrity,  1065 
stone  in  elderly  men,  996 
stricture-expander,  11 57 
su^jrapubic  drainage,  1 1 18 

lithotomy,  1040 
treatment  of  tumours  of  bladder,  lioi 
urethrotomy  by  median  perineal  incision, 

IIOI 

Thompson's  syphon -trochar,  733 
Thomson,   A.    T.,  intracranial  aneurism, 
184 

Thomson,  W.,  ligature  of  brachio-cephalic 

artery,  196 
Thorax.    Sec  Chest 

Thornton,  Knowsley,  cases  of  extirpation  of 
the  s]ileen,  910 
examination  of  kidney  by  abdomijial 
section,  979 
Thrombosis,  venous,  51 
causes,  51 
effects  of,  55 
process  of,  53 
symptoms,  57 
treatment,  57 
I  Thumb,  malformations  of.  525 
1  Thyroid  gland,  diseases  of,  593.    Sec  Bron- 
1  chocele 

!         malignant  tumours  of.  600 
scooping  out  ]iortion  of,  598 
swellings,   diagnosis    from  aneurism, 
173 

Thyroidilis,  600 

Thyrotoniy  (diipehs.  a  .shield ;  elSw,  to  be  like ; 

TifjLvoi,  1  cut),  713 
TiiUA,  dislocation  of.  contraction  of  knee, 

534 

excision  of,  408 
Tibial  artery.    See  Arteiy,  tibial 
Tic,  muscular,  28 
Todd,  trcntmcnt  offotanus.  38,  39 
Toe-nail,  hyiiertropliy  of,  I 

ingrowing  of.  2 
Toes,  contraction  of.  551 

exci.sion  of,  420 

extension  of,  a)tparatus  for  obtaining, 

hyiiertropliy  of,  553 
supernumerary  and  webbed,  552 
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Tomes,  cysts  of  lower  jar,  623 
Tongue,  abscess  of,  658 

aneurism  by  anastomosis  in,  663 
caucer  of,  663 

division    of    sensory    nerve  for, 
666 

ligature  of  lingual  artery  in,  666 

treatment  of,  666 
diseases  of,  657 
epithelioma  of,  663 

diagnosis,  662 
epithelium  of,  diseased,  659 
excision  of,  669 
fibrous  tumours  of,  663 
fissures  or  cracks  of,  662 
glazed  red,  660 

hypertrophy  and  prolapsus  of,  657 

ichthyosis  of,  658 

iutlammation  of,  658 

lichenoid  of,  661 

nrevus  of,  79 

operations  on,  668 

prolapsus  of,  657 

psoriasis  of,  659 

removal  of,  668 

by  excision,  669 

htemorrhage  during,  676 
after-treatment,  676 
by  galvanic  ecraseur,  671,  672 
Jordan's  operation,  675 
Kocher's  operation,  674 
ligature,  670 

Nunneley's  operation,  671 
Regnoli's   or   submental  opera- 
tion, 673 
Sedillot's  operation,  675 
Whiteliead's  operation.  672 
jnethods  of,  compared,  677 
results,  678 
scirrhus  of.  663 
speech  after.  679 
slougliing  ulcer  of,  664 
syphilitic  gumma  o(,  662 

diagnosis,  665 
tumours  of,  662,  663 
ulceration  of,  661 
simiile,  661 
syphilitic.  662 
tubercular,  661 
warts  on,  662 
Tongue-tie.  657 
Tonsil-guillotine,  684,  685 
Tonsillitis,  682 

diagnosis,  683 
Tonsils,  abscess  of,  simulated  by  aneurism 
of  internal  carotid,  172 
di.seases  of,  682 
hypertrophy  of,  683 
treatment,  684 
iiiflanimation  of,  683 
malignant  (li.scaso  of,  686 
removal  of,  684,  685 
Tophi  {Lai.  sand  or  gravel -stone)  in  ear, 
SS9. 

Torticolli.s  (tortus,  twisted,  from  liirqucn,  I 
twist;  coUum,  the  nock),  518 
division  of  spinal  accessory  nerve  in 
clonic,  28 


Tkachea,  operations  on,  725.    See  Laryngo- 
tomy  and  Tracheotomy 
pressure  on  by  aortic  aneurism,  155 
Tracheadiooks,  725 
tampon,  617 
tubes,  726 — 728 

removal  of,  731 
Trachfotumy  (rpaxe'ci,  the  trachea  ;  refivu, 
I  cut),  717,  721 
after-treatment  of,  730 
in  children,  728 

chloroform  in,  723 
compared  with  laryngotomy,  728 
difficulties  and  accidents,  723 
htemorrhage  in,  724 
indications  for,  720 
in  intrathoracic  aneurism,  161 
laryngeal  disease,  710 
membranous  laryngitis,  717 
results  of  o()eration,  718 
operation  of,  722 
Transplantation  of  bone,  374 

of  skin,  632,  634 
TiiAUMATic   (rpavfxa,    a    wound)  Caries, 
271 

diaphragmatic  hernia,  867 
hfematocele,  1215 
laiyngitis,  706 
necrosis,  292 
neuromata,  31 
p)aralysis,  28 
phlebitis,  57 
tetanus,  32 

Travers,  accident  in  ligature  of  subclavian, 
199,  211 

Trendelenburg's  trachea-tampon,  617 

Trephining  bone,  276 

Treves,  F.,  cases  of  partial  enterocele,  810 

intestinal  obstruction,  870,  876 

statistics  of  laparotomy,  892 
Trismus  neonatorum,  32 
Trochanter,  great,  caries  of,  485 

enlargement  of  bursre  about  the,  498 
Trochar  for  tapping  chest,  740 
Tropical  abscess  of  liver,  907 
Trusses,  application  of,  801 
Tubercle-bacillus,  5,  47,  271,  286,  350,  430, 
662 

TaBEROLE  of  bladder,  1097 
bone,  271 
prostate,  1121 
painful  subcutaneous,  31 
Tubercular  arthritis,  345 

dropsy  of  Joint,  329,  330,  332 
laryngitis,  709 
kiiinoy,  974 
sarcocele,  1224 

diagnosis  of,  1229 
testicle,  1224 

treatment,  1226 
ulcer  of  tongue,  661 
Tubular  aneurism,  102,  137 

oalcilii-ation  of  arteries,  95 
Tufnell,  compression  in  aneurism,  138,  139 

compressor,  14.1 
TuMOUiw,  nbiloniina',  diagnosis  from  aneur- 
ism of  aorta,  227 
of  alveoli,  602 


TuMOUlis — rontvniied. 
of  uutruni,  6io 

treatment,  613 
in  axilla,  788 
of  bladder,  1098 

diagiiosiis  i'rora  enlarged  prostate, 

1114 
treatment,  iioo 
bone,  313 
brain',  557 
breast,  753 

diagnosis  from  cancer,  751,  773 
malignant,  765 
non-malignant,  753 
bursas  patellre,  497 
bursse,  496 
cheeks,  581 
cystic,  of  bone,  315 
dentinal,  610 
of  dura  mater,  554 

ear,  559 
erectile,  69 
of  groin,  911 

diagnosis  from  iliac  aneurism,  229 
from  hernia,  856 
from  iliac  and  psoas  abscess,  441 
treatment  of,  912 
of  gums,  602 
btemorrhoidal.    See  Piles 
intrapelvio,  intestinal  obstruction  from, 
890 

of  humerus,   diagnosis  from  axillary 

aneurism,  206 
intrathoracic,  dysphagia  from,  693 
of  jaw,  lower,  623 
upjier,  611 

behind,  621 

labia,  1246 
keloid,  of  skin,  13 
lacteal,  744 
of  kidney,  975 

diagnosis,  976 

larynx,  711 

lips,  583 

malar  bone,  613 

muscles,  503 
meningeal,  450 
naso-orbital,  579 
naso-pharyngeal,  576,  578 
non-pulsating,  diagnosis  from  aneurism, 

114 

of  neck,  590 — 592 

diagnosis  from  aneurism,  172 
dysphagia  from,  693 
nose,  566,  567 

malignant,  578 
ccsophagus,  692 
ovaries,  1253 
yiachydcrmntons  of  soalji,  554 
of  parotid  gland,  587 
penis,  1 195,  1 198 
pharynx,  692 

dysjihagia  from,  692 
in  popliteal  space,  diagnosis  from  aneur- 
ism, 114,  244 
of  jirostate,  simple,  11 10 

obstructing  lithotomy,  1016, 
1018 


EX. 

Tumours — continued. 

pulsating,  diagnosis  from  aneurism,  1 1 3, 
321 

of  rectum  (papillomata),  925 
scrotum,  1198 

diagnosis  of,  1236 

skin,  13 

sisermatic  cord,  1234 

diagnosis  from  hernia,  1217 
spine,  450 
testis,  1222,  1230 

diagnosis  from  hernia,  843 
thyroid  body,  600.    <S'ce  Bronchocele 
tongue,  662,  663 
tonsil,  malignant,  686 
urethra,  1184 
uterus,  1249 
vagina,  1248 
Tunica  Vaginalis,  lia;matocele  of,  1215 
diagnosis  from  hernia,  843 

fr(un  ha;matocele  of  cord,  1217 
hernia  in,  849 

encysted,  853 
hydrocele  of,  1207 

diagnosis  of,  1238 

from  cystic  sarcocele.  1232 
from  inguinal  hernia,  842 
Tunnelling  the  prostate,  1120 
Turner,  clamp  used  by,  in  removal  of  tumoui-s 

of  scrotum,  1199,  1200 
Typhlitis,  900 

Tyyjhoid  fever,  arthritis  after,  338 

diagimsis  from  suppurative  nephritis, 
967 


Ulcek  of  anus,  92S 

atheromatous,  88,  92 

of  cheeks,  581 

rodent,  8 

stercoral,  877 

of  foot,  perforating.  17 

gnms,  601 

lips,  582 

nose,  566 

skin,  cancerous,  12 
tongue,  661,  662 
I  Ulceration  of  arteries,  96 
I         bone,  265 

cartilage,  336 
I         navel,  91 1 

cesoiiliagns,  690 
Ullman,  ligature  of  both  carotids,  17S 
Ulna,  excision  of,  391 
Ulnar  artery.    See  Artery,  ulnar 
Umbilical  fistula,  911 

hernia,  860.    Sec  Hernia 
in  adults,  S61 
I  in  childi'eu,  S60 

I  Umbilicus,  diseases  of,  911 
!  Ifra'mic  {olpov,  urine  ;  0(^*0,  blood)  fever, 
I  968 
Uranojiliisty  {uraniscita,  an  old  term  for  the 
jialate,  fron)  ovpav6%,  the  sky  ;  ■KKAaaw, 
I  form),  655 
Urate  of  nmmonia  cnlrulus,  985 
Ureter,  dilatali  m  of,  958 

sccondiiry  disease  of,  958 
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Urethra, 

in  gonorrhcBa,  11 34 
bulb  of,  wounded,  1021 
calculus  in,  1071 

impacted  iu,  1058 

in  children,  1073 
dilatation  of,  in  calculus,  looi 

in  removing   calculus  in  female. 

107s 

behind  stricture,  1145 
iu  treating  stricture,  1148,  11 54 
effect  of  enlarged  prostate  on,  1 1 1 1 
examination  of  in  stricture,  1146 
false  passages  in,  1153 
fistula  of,  1 1 77 
hffimorrhage  from,  1 104 
after  catheterism,  11 53 
in  gonorrhoea,  11 33 
inflammation  oF,  1123 

specific.    See  Gonorrhcea 
in  treatment  of  stricture,  11 53 
missing  the,  in  litliotomy,  1024 
opening  the,  in  retention,  1171 

in    stricture,    1159,    1167.  Sec 
Urethrotomy 
plastic  operations,  11 79 
rectum  opening  into,  916 
tumours  of,  11 84 
Urethra,  Stricture  of,  1139 
age  at  which  it  occurs,  1 142 
catheterism  in,  1 146 

accidents  attending,  1151 
auFesthetics  in,  1166 
forcible,  11 56 
complications  and  results  of,  1169 
congestive,  1141 

treatment,  1142 
constriction  in,  1144 
detection  of,  1 145,  1 146 
diagnosis     from     enlarged  prostate, 
1114 

dilatation  of,  continuous,  11 54 

forcible,  11 56 

gradual,  1148 
examination  of  jiatient  for,  1146 
extravasation  of  urine  in,  1174 
in  females,  1181 
after  gonorrhfca,  1 134 
forms  of,  1 1 39 
impermeable,  1 166 
mechanical  results  of,  1151 
muscular,  11 40 

not  a  great  obstruction  to  lithotrity, 
1068 

operations  for,  1167 
organic,  1139,  1142 
pathological  apiieurances,  1 143 
at  orifice,  1 165 
permeable,  1162 

retention   of  urine  from,   1169.  Set 
Urine 

rupture  of,  forcible,  11 56 
scat  of,  1 143 
spasmodic,  1 140 

treatment,  1 140 
symptoms  of  congestive,  1 141 

organic,  1142 

spasmodic,  1140 


Urethra — continued. 

treatment  of  congestive,  1142 
organic,  1147 

by  caustics,  1155 

dilatation,  1148,  1154 
division,  11 59 
electrolysis,  1155 
forcible  expansion  or  ru]i- 

ture,  1 1 56 
general   results   of  treat- 
ment, 1 169 
methods    of,  compared, 
1 164 

spasmodic,  1140 
Urethral  fever,  968,  1151 
forceps,  1059 
lithotomy,  1071 

in  females,  1076 
lithotrite,  1059 
Urethritis  {iirethra ;  itis,  denoting  inflam- 
nuition),  1123 
gi-anular,  1126,  11 30 
Urethrometer  (urrthra ;  fiirpov,  a  measure), 

1147,  "59 

Urethroplasty  {urethra  ;  irXaaffca,  I  form  or 

fashion),  1179,  1180 
Urethrotome    [urethra;    renvoi,     I  cut), 
Civiale's,  1161 
Hill's,  1 160 
Urethrotomy  {urethra  ;  renvoi,  I  cut),  by 
median  jjerineal  incision,  iioi 

in  impermeable  stricture,  1167 
for  permeable  stricture,  1162 
external,  1162 
internal,  1159 
for  urinary  fistula,  11 77 
subcutaneous,  1164 
Urethro- vaginal  fistula,  1181 
Uric  acid  calculi,  985,  990 
deposits,  984 

treatment,  986 
Urinary  calculus,  984.    Sec  Calculus. 

diseases,  pya;mia  and  septicEemia  in, 
956 

fistula,  911,  1 1 77 

organs,  operations  for,  1 1 79 

effect  of  calculus  on,  1000 

of  enlarged  prostate,  1 1 1 1 
secondary  diseates  of  from  sur- 
gical causes,  956 
states  of,  influencing  propriety 
of  opeiation,  io68 
vaginal  fistulre,  1181 
Urine,  albuminous,  in  relation  to  litho- 
tomy, 1027 
to  lithotrity.  1068 

blood  in,  1103 

in  calculus,  997 
deposits  in,  984 

carbonate  of  lime,  989 

cystine,  988 

oxalate  of  lime,  987 

phosphatic,  988 

uric  or  litliic,  984 
extravasation  of,  11 74 

edects  of,  1175 

treatment  of,  1 175 
)         flow  of,  impeded  by  calculus,  996 
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UiUNE — continued. 

incontinence  of,  1095 

from  calculus  in  the  female  bladder, 

107s 
hysterical,  1096 
morbid,  in  irritable  bladder,  1087 
mollities  ossium,  311 
vesical  catarrh,  1084 
overflow  of,  1096 

quantity  of,  in  intestinal  obstruction, 
887 

retention  of,  from  atony  of  bladder, 
1093 

from  congestive  stricture,  1 142 

enlarged  prostate,  11 14,  11 18 
catheterism,  1153 
puncture  above  pubes,  11 19 

through  rectum,  1120 
tunnelling  prostate  in,  1120 
hysterical,  1096 
from  organic  stricture,  1169 
aspiration  in,  11 73 
forcible  catheteiism  in,  1171 
puncture    above    pubes  in, 
"73 

through  rectiim,  1171 
urethrotomy  in,  1171 
from  prostatitis,  1107 
from  spasmodic  stricture,  1141 
Uterus,  absence  of,  1247 

affections  of,  exciting  piles,  939 
cauliflower  excrescence  of,  1252 
chronic  discharges  from,  1249 
gravid,  in  umbilical  hernia,  861 
malignant  diseases  of,  1251 
polypi  of,  1251 
sarcoma  of,  1252 
tumours  of,  1249 
Uvula,  elongation  of,  682 


Vagina,  discharges  from,  1249 

in  children,  1138,  1249 
diagnosis  of,  11 38 
fistulous  openings  into,  1181    Sec  Fis- 
tula 

imperforate,  1246 

prolapsus  of,  1248 

irritable  bladder  from,  1090 

tumours  of,  1248 
Vaginal  hajmorrhoids,  1248 

hernia,  867 

hydrocele,  1207 

lithotomy,  1077 

speculum,  1244 
Valsalva's  treatment  of  aneurism,  iig 
Van  Burcn,  ligature  of  carotid,  179 
Van  dcr  Meulin,  treatment  of  aneurism  by 

mechanical  means,  152 
Van  Erckelens,  statistics  of  colotomy,  898, 
899  . 

Vanzetti,  digital  pressure  in  aneurism,  121, 
145,  192 

Varicocele  {varix  ;  K17A77,  a  tumour),  1218 
diagnosis  of,  1219.  1237 

from  hernia,  843 
compression  in,  1219 


Y  Kn\COCA'A.K— continued. 
radical  cure  of,  12 19 
symptoms  of,  1218 
treatment,  1219 
Varicose  aneurism  in  neck,  170 
Vauix,  Aneuihsmal,  153 
in  neck,  170 

diagnosis  from  carotid  aneurism, 
171 

in  groin,  result  of  ligature  of  external 

iliac  lor,  235 
of  jugular  vein,  170 
of  lymphatics,  43 

of  sapheua  vein,  diagnosis  from  heniia, 
856 

of  veins,  ap])parances  and  symptoms,  62 
causes  of,  61 
locality  of,  61 
morbid  anatomy,  61 
]irogress  and  effects,  62 
j  stru(!ture  of.  62 

I  treatment  of,  63 

Vascular  tumours  in  antrum,  6n 
uj^perjaw,  611 

in  urethra,  1184 
Veins,  diseases  of,  51 

haimorrhage   from  during  lithotomy, 
1023 

inflammation  of,  57 

difl'use,  58 
pressure  of  aneurism  on,  109 
femoral,    wound     of    in  operation, 
249 

jugular,  aneurismal  varix  of,  170 
of  neck  and  arm,  enlarged  in  innomi- 
nate aneurism,  162 
pulmonary,  pressure  of  aortic  aneurism 
<>n,  157 

of  rectum,  arrangement  of,  predisposing 
to  piles,  937 

saphena,    varix    of,    diagnosis  fi-om 
femoral  hernia,  856 

spermatic,  varix  of,  121S 
Velpeau,  hernia  in  tunica  vaginalis,  850 

ligature  of  both  carotids,  178 
Venous  naivi,  69 

tliroinbosi.s,  51 
Ventral  hernia,  864 

Vermiform  a[)pendix,  perforation  of,  S99 

treatment,  901 
Verucuil,  median  cj'.stotomy,  1089 

plexiform  neuroma,  31 
Verruca;.    Sec  Warts 
Vertebiatcd  probe,  Sayre's,  288,  462 
Vertebra".    Sec  S])ine 
Vertebral  artery,  aneurism  of,  183 

ligature  of.  204 
Vesical.    See  Bladder 
Vesico-vaginal  listula,  Il8l 
Vidal  de  Ca.'isis,  treatment  of  varicocele, 

1220,  1 22 1 
Villous  cancer  >if  breast,  770 
I  synovial  membrane,  355 

I         tumour  of  bladder,  1098 

Virchow  on  the  nature  and  cau.sos  of 
j  atheroma,  89 

I         pathology  of  chronic  interstitial  mastitis, 
I  749 
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A'i.scoiu,  iuternal,  diseases  of,  accompanymg 

caries,  285,  286 
Vision.    Sec  Sight 

Viti'inga,  statistics  of  gastrostomy,  700 
Voice  after  staphylorrapliy,  654 
Volkmanu,   erasion  of  joint  in  chronic 
arthritis,  353 

operation  for  abscess  of  liver,  909 

treatment  of  hipus,  7 
Volvulus  of  sigmoid  flexure,  873,  893 

diagnosis,  884-887 
Vomica,  scrofulous,  in  bone,  270 
Vomiting  in  intestinal  obstruction,  8S5 

strangulated  hernia,  810 
Von  Bibra,  phosphorus  necrosis,  604 
\o\\  Ziemssen,  diverticula  from  oesophagus, 

691 

VulseUum-scissors,  682 
Vulva,  Uiuvus  of,  80 

"Wakley's  stricture  dilator,  1156 
Walsham,  statistics  of  inguinal  aneurism, 
231 

Wardrop,  distal  ligature  of  carotid,  i8r,  182 
ligature  of  subclavian  for  innominate 
aneurism,  165,  168 
Warren,  ligature  of  both  carotiils,  178 
ligature  of  subclavian,  199 
rodent  ulcer,  10 
uranoplasty,  655 
Warts,  15 

gonorrhceal,  1134 
on  labia,  1246 
lips,  583 
penis,  1 194 

fungoid,  diagnosis  from  epithe- 
lioma, 1 196 
soft  palate,  68 1 
tongue,  662 
Warty  cicatrices,  14 

condition  of  joints,  363 
of  tongue,  662 
Water-closet  seats,  high,  a  probable  cause  of 

hernia,  800 
"Watson,  P.  H.,  excision  of  larynx,  714 
excision  of  thyroid  gland,  597,  598 
weight-compressor,  140 
Weaver'n  bottom,  493,  498 
Webbed  lingers,  526 
toes,  552 

Weber,  G.  C.  E.,  ligature  of  both  carotids, 
179 

Wober,  0.,  cases  of  disarticulation  at  the 

ankle-joint,  409 
Wccker,  intraorbital  aneurism,  191 
Weir,  ligature  of  carotid  and  subclavian, 

166 

Wuiss's  lithotritc,  1045 

Wells,  Sir  Sponcer,  ovariotomy  performed 

by,  903,  1256 
Wliarton's  duct,  relation  to  ranula,  680 
Whishaw,  removal  of  preputial  calculi,  1189 
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White,  excision  of  joints  for  disease,  370, 
477 

White  swellmg,  345,  353 
duration,  350 
of  hip,  466 
statistics  of,  350 
terminations,  350 
treatment,  351—353 
Whitehead,  W. ,  excision  of  piles,  950 

excision  of  tongue,  672,  673 
Wickham,  ligature  of  carotid  and  subclavian 

for  innominate  aneurism,  166,  167 
Williams,   C,  statistics   of  lithotomy  in 

Norwich  Hospital,  1025,  1070 
Winiwarter,  Von,  duration  of  life  in  scirrhus 
of  the  breast,  768 
endarteritis  proliferans,  93 
gastro-enterostomy,  906 
Windpipe.    See  Air-tube 
Wolfe,  plastic  surgery,  632,  634,  635 
Wolflcr,  gastro-enterostomy,  906 
Women.    See  Females 
Wood,  John,  femoral  hernia,  861 

subcutaneous   operation   for  inguinal 
hernia,  844 
statistics  of,  845 
for  extroverted  bladder,  1080,  108  r 
Wood,  J.  K.,  distal  ligature  of  carotid,  181 
Wood,  ligature  of  both  carotids,  179 
Wood  (New  York),  bilateral  gorget,  1037, 
1038 

reproduction  of  lower  jaw  after  remova 
for  necrosis,  606 
Wooldridge,  venous  thrombosis,  51 
Wound  of  arteries.    See  Arteries 
of  bladder  in  lithotomy,  1024 

bulb  of  urethra  in  lithotomy,  102 1 
intestine  in  hernia  operation,  829 
joints,  arthritis  from,  332 
rectum  in  lithotomy,  1024,  1033 
Wright,  erasion  of  knee-joint,  401 
Wrist,  excision  of,  392 

Sii'  J.  Lister's  operation,  393 
Wry-neck,  518 

apparatus  for,  520 
treatment,  519 
Wunderlicli,  temperature  in  tetanus,  35 
Wutzer's  operation  for  hernia,  843 
Wycth,  cases  of  ligature   of  carotid  for 
vascular  growths  above  clavicle,  68 


Xanthine  or  Xanthic  o.xide  calculi,  989 
X-kneo,  527 


Zaun,  experiments  on  tlic  process  of  throm- 
bosis, 53 

Zeidcer,  diverticula  from  (esophagus,  691 
Zinc,  acetate  or  sulpimto   of,  injected  in 
gonorrhrea,  11 29  ( 
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